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In today's economic climate, playing catch-up is not an option. The
companies that stay ahead of changing environmental regulations
whilg continuing ta deliver cost ellective vehicles that exceed

consumer requirements are the ones that will grow in the future.

Buring the next 5-10 years, a mynad of lechnological challenges
will be put in front of the car industry as govemments attempt to
reduce emissions lrom automobiles and trucks. From Asia to the
European Union to the United States, the pressure is on lo use
new technologies that help reduce the environmental foatprint

of the vehicle llesl, Automotive relfrigarants like Solstice® yl are
one way thal carmakers can work loward achieving this objective
Whaether the new standards are in effect in your gecgraphy or not,
they will surely be coming soon,

The good news: Automakers around the world have a new tool
to help meet these environmental regulations — Solstice yi

rafrigarant, a near drop-in replacement for R134a from Honeywell

I's a simple change the industry can make with very litils

modification — saving ime, cost and environmental impact for

years 1o come.
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Why Switch to Solstice® yf
Refrigerant Now?
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Excallent Cooling Performance
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The Next-Generation Refrigerant
for Automotive Air Conditioning

* Reduces fuel conaumption and emissions: Va

f rafrigerant is as equippad with Scistice v ratrigerant use less fuel and

produce 0% 10 3059 fewar armil=sions than tha OO

alternative, shrnking thadr carbon Batprnt auven mone

v standard; It -sigr

99.9 percent

lower global warming
potential than R134a
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Cluantity

Scientific Studies

Crash Tests
Safaly

Additional Resources

About 600 grams in modern air conditioning equipment; refill in automotive lifecycle.
if necessary.

Honeywell ensures that all products undergo Intense testing both internally and
axternally, especially during the development phase.

SAE International - the international Society of Automotive Engineers with aboul 133,000
engineers and techniclans — has tested Solstice yf refrigerant for five years in their
Cooperative Research Program. Eighteen international, independent sclentific institutions
and 15 international car manufacturers and component suppliers have panicipated in
this program. These industry participants include: Audi, BMW, Chrysler, Daimlar, Fial,
Ford/NValvo, GM/Opel, Honda, Porsche, PSA, Renault, Jaguar/Land Rover, Toyola and
VW, as well as Conti Tech, Delphi, Denso, DuPornt, Freudenberg, Goodyear, Maflow,
Valeo and Visteon,

SAE has stated that Solstice yf refrigerant is safe for use in automobiles.

Automotive manutacturers and component suppliers have tested Solstice yi refrigerant in
detall during the SAE Cooperative Research Program, They have modern testing lacilities
and broad experlence In conducting these 1ests,

Two examples:

1. An automobile OEM performed a crash lest with Solstice yf refrigerant at 65 krmv/h (in
accordance with EuraNCAP Protocol).  The result was no fire.

2. A soparate OEM conduclad a crash lest with Solstica yl refrigarant in an automaobile
at 56 kmv/h (in accordance to ECE 94). The engine had been running for a long time and
was particularly hol. Again, there was no fire.

Nate: now there are two classes under 1272/2008;

Category Critaria

1. Gases, which at 20 °C and a standard pressure of 101.3 kPa: (a) are ignilable when
In a mixture of 13% or less by volume in alr; or (b) have a flammable range with air of at
least 12 percentage points regardless of the lower flarmmable limit.

2. Gases, other than those of Category 1, which, at 20 °C and a standard pressure of
101.3 kPa, have a tlammable range while mixed in air.

Class 1 is Extremely flammakile and Class 2 is flammable.
Tests under real-life conditions have shown thal the product does nol ignite on suraces

up to B0O °C. The auto ignition temperature is established using a test protocol set at
405 °C,

Additional Safety Information for Solstica® yi refrigerant (R-1234yf) can be tound at
www.honeywellmsds.com.

www.1234facts.com has the latast industry information regarding Solstica® i,

February 2014

2014 Honeywall Inbamational Inc. All ights reserved
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Guidelines for Use and
Handling of Solstice® yf

also have to be monitored for axygen level so thal an
acceptable breathing atmospherm is maintained.

- As spark enargy data may not readily be available. electrical
contactors, switches, melays, and other slectrical or
electronic devices capable of generating a spark that are
located in proximity to probable leak stes should be
subject 1o risk evaluation

Electrical equipment in and adjacent to the reirigarant charging
and storage locations should be electrically classified
according to applicable codes and regulations

- Atypical 0.5 KVA 3-phase transformer with a 8-cycle breaker
leeding shop utilization equipment can generaste over
450,000 mJ before opening

In cases whare NFFA 497 Recommended Practice for the
Classification of Flammable Liquids, Gases, or Vapors and of
Hazardous (Classified) Locations for Electrical Installations in
Chemical Process Aeas 2008 Edition can be applied. the
following quidance is available:

- Note that Soistice yi is classified as Group D or Group IIA
(per NFPA 497) the autoignition temperature of 405 °C is
congistent with use of a T2 temperature class per the
National Eleciric Code (NFPA-70)

Electrical equipment within 5 feet of the charging location
and within 3 feet above grade and 25 ft honzontally should
be Class |, Division 2, Group D (Class |, Zone 2, Group 1A).

- In pits or other balow grade servicing areas. above which
the refrigarant could be charged or within 25 it of charging
locations, mechanical ventilation should be provided with a
pickup no more than 12 inches above the lowest level and
the electrical equipment within the pit should be Class |,
Division 2, Group D (Class |, Zone 2. Graup [IA),

In unoccupied. non-ventilated pits within 25 1t of charging
locations, the electrical equipment within the pit should be
Class |, Division 1, Group D (Class |, Zone 1, Group lIA).

Due fo large energy capacily and circuit amperage, there is
also a potential for ignition from the electric power source for
hybrid vehicles. As a matter of general safety, Isolation lech-
niques or other suitable methods should be used to prevent
battery and power syslem sparks/arce In areas where
processes, procedures or upset conditions such as leaks have
the potential to generate flammable Solstice yf vaporin-air
concentrations in proximity lo hybrid vehicle electric power
sources, isolation andfor ventilation should be used

Service Areas

Solstice yt |s a heavierthan-air gas Depending on the
quantity released in air the matenal can travel a considerable
distance 1o a low-lying ignition point.

Solstice yf can collect in floor pts There is potental for
asphyxiation in floor pits or confined spaces Use adequate
ventilation in these areas Monitoring/measuring oxygen
levels or refrigarant vaporin-air concentrations prior to entry
into floor pits or confined spaces is recommended. Note that
applicable regulations may require measurement andfor moni-
toring of oxygen level in conlined spaces as parl of
dictated confined space entry procedures.

Refrigerant charging should be performed away from open
flames ar high enargy ignition sources

Provide mechanical ventilation at filing rones and storage
areas of other locationes where leakage is probable Il should
ba determined if existing local ventilation is adequate for other
operating and storage areas The ventilation rate should pra-
vent vapor-air concentrations from exceading 25% of the LFL
For example. NFPA 497 Recommended Fractice for the
Cilassification of Flammable Liquids. Gases. or Vapors and of
Hazardous {Classified) Locations for Electrical Installations in
Chemical Process Areas 2008 Edition delines adequale
venlilation as a venlilation rate that affords either 8 air changes
per hour or 1 ¢fm per sqft. of tloor area (0.3mYmin per m*
of lleor area), or other similar critenia thal prevent the accumu-
lation of significant quantities of vapor-air concentrations from
aexceading 25% of the LFL

Reirigerant leak detection equipment that provides continuous
nurmerical vaporin-air measuremant provides a means for per-
sonnel to respond to a leak in a timely fashion. A detection level
of 25% of the lower llammability limit is acceplable Infrared
leak detection devices capable of detecting R134a at lsvels of
1.000 ppm in air or lower are commonly available. typically,
these may also be used. Performance may vary depending on
device configuration. Consult the leak detection eguipment
manufaciurer for additional information.

In the event of a leak, air flow will tend 1o disperse leakead retng-
erant and may be beneficial in reducing local concentrations
Exhaust ventilation can be used to reduce vaporin-air
concentrations. The aim should be to maintain concentrations
below the lower flammability limit. For example, In a calorime-
ter room, it may be best o leave the room air circulating (room
air handler "ON") lo disperse leaked refrigerant rather than
shutting off room air flow Mote: This assumes that the charge
Is smaller than the amount neaded to reach the 25% of the LFL
in a well mixed room
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Honeywell Solstice® yf

HONEYWELL'S LOW GLOBAL WARMING
POTENTIAL REFRIGERANT IS THE COOL CHOICE

Cool for all concerned
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Driver arrives at facility

Step 1 - Check In
Driver - report in at gate.

Site traffic control - instructs
where and how to park on
the weight scale

Step 2 - Full Weight

Driver - Weigh per the site
specific procedures and
obtain full weight ticket

Step 3 - Fill Station

Driver - Proceed to designated
fill station and verify product
and paper work with autho-
rized customer employee

Step 4 - Unload Authorization

Site authorized employee -
Verify receiving tank has
unfilled capacity to receive the
full load and proper tank is
being unloaded into.

Receiving Loaded ISO Tanks

Flow Chart

Step 5 - Connect Hose and
Valve Alignment

Driver - Follow delivery
connection procedure.

Customer Employee - Opens
Valves to the tank for
unloading to proceed

Step 6 - Unload

Driver - Open proper valves on
the delivery vessel to unload
and start the pump

Step 7 - Disconnect

Customer - verify unload
complete (tank level rise)

Driver - Stop Pump, align
valves, disconnect and store
hoses

Step 8 - Scale Out

Driver - Obtain “light weight”,
Calculate Net Weight Delivered

Customer - Confirm values

Delivery Complete
Driver Departs

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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1. RECEIVING LOADED ISO TANKS

1.1 Reception
a. Truck arrives at gate and is admitted by traffic control
1.2 ISO Weight (Full)
a. Receiving facility performs daily scale procedures prior to weighing ISO
b. Park ISO chassis and tractor on the scale per receiving facilities direction
c. Weigh ISO and receive the “full weight” value from the customer’s facility
1.3 Product and Documentation Verification
a. Receiving facility will verify all shipping documents such as:
e Bill of Lading (BOL)
e Certificate of Analysis (COA)
e Consignment Note (CMR)
b. Facility contact checks the scale weight verses the BOL weight and notifies Honeywell of any
discrepancies > +/- 5%.

Immediately notify Honeywell of any abnormalities using the STOP procedure as outlined in procedure
Honeywell STOP Procedure and provide supporting documentation such as digital photos.

2. VERIFICATION AND HANDOVER OF DOCUMENTATION

2.1 Driver parks the ISO tank at the unloading spot/station per site personnel instructions

2.2 Driver presents the shipping paperwork to the sites authorized unloading contact

2.3 Facility contact verifies the product paperwork ensuring that the product listed matches product entered into
the scale and what was scheduled for delivery

Immediately notify Honeywell of any abnormalities using the STOP procedure as outlined in procedure
Honeywell STOP Procedure and provide supporting documentation such as digital photos.

3. UNLOADING AND SCALE OUT

3.1 Facility primary contact instructs driver where to hook up to unload

3.2 Driver connects the appropriate liquid and vapor hoses to the unload station

3.3 Driver unloads the contents of the ISO

3.4 Driver safely disconnects and stores the hoses at the facilities location or on the delivery vessel.
3.5 Driver proceeds to the facility scale for “light weight” scale reading

4. HEEL WEIGHT CHECK

4.1 ISO Weight (Light)
a. Park ISO chassis and tractor on the scale per receiving facilities direction
b. Weigh ISO and receive the “light weight” value from the customer’s facility
c. Driver shares light weight with the receiving, tank farm or traffic department contact (should be the same
contact that received the full weight for comparison to the Bill Of Lading).
4.2 “Complete” offload verification
a. Utilizing the following math, ensure a “normal” heel is all that remains in the ISO.
e Full Weight - Light Weight = Net Weight Delivered
e (Light Weight / Full Weight) x 100 = % Heel Remaining
b. Driver shares the Net Weight Delivered and the % Heel Remaining with the receiving tank farm or traffic
department contact.
c. The % Heel Remaining should be less than 5%
d. If more than 5% remains, use the STOP process
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Immediately notify Honeywell of any abnormalities using the STOP procedure as outlined in procedure
Honeywell STOP Procedure and provide supporting documentation such as scale tickets
or digital photos.

EXAMPLE:
Full Weight Light Weight Net Weight Delivered
30,000 Ibs minus 1,500 Ibs equals 28,500 Ibs
Light Weight Full Weight % Heel Remaining
1,500 Ibs divide 30,000 Ibs multiply 100 equals 5%
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Approximate ISO Dimensions

A

9ft —>

20 ft :I: 10 ft :I: 20 ft

v
A

Chassis and Tractor dimensions may vary

58 to 65 ft

A

Y

All suction piping

} from the hose
~60" connection to the
pump should be less
+ than 40" from grade.
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Typical R-1234yf Pump and Unloading Configuration

ISO Tank

Sits at grade + 60 Inches.
Hoses should flow “downhill”
toward the Fill Station box.

Holding Tank

N Discharge piping from the
\ unloading pump may flow “uphill” to

\ The holding tank (i.e. in a pipe rack).

\
|
4 Close Up ‘\
\ Fill Station Unload Pump
\
\  Connections should not be No rise in piping prior 4
W higher than 40” from to pump suction. May cause /7
N Grade Elevation. vapor lock and prevent unloading ‘ P 4
N\ . '
N o ’ _
N -
=~ ~ T - - -
I
v
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PRIOR TO THE FIRST LOAD BEING DELIVERED TAKE THE FOLLOWING STEPS TO PREPARE THE TANK:

1.

Pressure test

a. Pressure up with Nitrogen to 90% of the lowest pressure rated piece of equipment in the system.
(Note: This could change with each system so no specific pressure is recommended)

b. Monitor the system for a minimum of 24 hours to ensure no pressure loss has occurred on the system.

c. If loss of pressure occurs, leak check joints, flanges, fittings etc with soap and water

Note: fluctuations in ambient temperature change may cause pressure increase/decrease. A steady
decrease is the sign of a leak. Open all Valves and connections to get a true SYSTEM tightness.

Nitrogen Purge (this could be accomplished by releasing the nitrogen used to pressure test through all the “bleed”
valves on the tank and associated piping).

Note: It is recommended that Step 1 and this step occur two to three times. This will help to “drive” a lot of the moisture
out of the low lying points and joints and make the next step easier to accomplish.

Pull vacuum down to 2,000 microns (measured at the tank, not at the pump)

a. When the vacuum pump is shut down or valved off, the vacuum at the tank should hold for a minimum of 60
minutes.

b. In good conditions (warm days and nights) this process could take 1 to 2 days. This is vacuum pump size
dependant, must use a 12 cfm or larger vacuum pump.

Caution: If a total of a liter of water is present in the system, this time could go as long as 3 days and up to a week
(depending on ambient temperature), step 2 will help prevent this from occurring

Caution: If water is present, or during winter, it may be necessary to use a heater with insulating blankets and a tent
tarp to elevate the tank temperature and drive off water and/or frost. The fittings and pipes also need to be heated or
the water will just move to the coldest portions.
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Offloading into a Fixed Bulk

Storage Asset

B

Stage transport vessel at an
approved location

Step 1 - Confirm Analytical

Site Quality Department —
Verifies that the material is
within specification or
accepts based on HON COA

Step 2 - Confirm Available
Capacity

Site Operations — Verifies that
the receiving vessel can safely
hold the contents of the
delivered vessel

Step 3 — Ensure Safety
Policies are followed

Driver / Unloader — Utilize
the appropriate PPE for
unloading 1234yf and ensure
all equipment is properly
grounded prior to unloading

Flow Chart

Step 4 - Visual Inspection

Driver / Unloader — Ensure all
hoses are free of contamina-
tion and are in safe working
condition

e Within Test date
¢ No Visible damage

Step 5 — Prepare Hoses and
Equipment

Site Operations - If dedicated
hoses and equipment are not
utilized, prepare equipment to
eliminate contamination

Step 6 — Unload Product

Driver / Unloader - Verify
correct flow path and unload
vessel completely

Step 7 — Recover Hoses

Driver / Unloader — Recover all
hoses and equipment to
minimize loss.

Disconnect Hoses and store
properly for next delivery.
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OFFLOADING INTO A FIXED BULK STORAGE ASSET

1.

S

10.

11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24,
25.

Verify that a COA is included in the shipping paperwork. The COA certification date may not be greater than 90

days old.

Verify that the fixed bulk storage asset has sufficient available space to receive the full contents of the ISO. Fixed

bulk storage assets should not be filled above 85% of their total capacity

Ensure site personnel are informed/trained in the handling of refrigerants are wearing all required PPE

Position the ISO in the designated area for 1234yf transfers. If this area is not marked appropriately, STOP and

seek guidance from the responsible Health and Safety professional on site.

Check grounding equipment is in good working order, free of abrasions, gouges, kinks or any line breaks

Ground the ISO tank, transfer pump and fixed bulk storage asset

Under ideal conditions the hoses used will be as short as possible to minimize the opportunity for introduction of

non condensable gases and moisture into the transfer lines and tanks.

Visually inspect hoses to ensure they are safe for use, check for:

a. Fraying

b. Gouges

c. Kinks

d. Any other defects

Hoses and pumps should be stored indoors or in a covered area to prevent accumulation of moisture; pump

should have caps applied over hose connection points

Visually inspect each connection to ensure moisture is not present. If present, manually remove with a clean, dry

cloth

Connect the couplings to the liquid line of the ISO tank

Connect the hose from the coupling to the pump

Ideally the hoses and pump should be dedicated for specific product usage. To prepare the hose:

a. Connect all hoses, valve, couplings etc.

b. Ensure the valves going into the bulk storage tank are closed

c. Leave the internal valves and the manual valves for the ISO closed

d. Connect to a vacuum source to the point shown below and pull to 2 mbar, holding for 1 minute

e. hoses have been completely evacuated, close valves and disconnect vacuum source

Close (ensure that) the bleed valve used to pull the vacuum is closed

Open the valve(s) from the ISO tank vapor line to the fill box

Open the valve(s) from the ISO tank liquid line to the fill box

Open the valve(s) for the vapor line to the bulk tank starting inside the fill box

Open the valve(s) for the liquid line through the pump to the bulk tank starting inside the fill box

Turn on the pump

Using a hand held gas leak detector, frequently monitor the pump, bulk tank, all lines and connections for leaks

Offload the appropriate contents of the ISO tank. A partial offload may be requested only when the bulk tank is

installed on a scale or other means of estimating offload amount are present

Stop the pump

Close the bulk storage liquid fill valves — do not disconnect the hoses (leave the vapor line to the storage open)

Close the internal valve and valves “B” and “C” shown below

Begin hose recovery procedures to minimize and/or prevent product loss:

a. Connect the suction of recovery pump to the liquid sample valve, pictured below as a vacuum connection
valve, on the liquid discharge line of the ISO

b. Connect the discharge of the recover pump to the vapor sample valve, pictured below as a vacuum connection
valve, on the vapor equalization line of the ISO

c. Open both sample valves
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Vacuum can be pulled
at these connection
ports for the liquid and
the vapor hoses.

d. Verify flow of product, should be pulling product out of the liquid hoses from the liquid fill line on the storage,
through the pump and back into the vapor side of the ISO. See diagram below for the proper valve arrangement.
e Valve C is Closed

e Valve D is Open

e Valve B is Closed

e Valve Ais Open

Open the valves for the recovery pump

Engage the pump to recover the product

Recover product to 3mbar of total pressure on the recovery pump

Close all valves

Disconnect all piping and equipment

Close all valves, Disconnect all piping and equipment

T Fae ™o
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Vapor Valves
and Hoses

Liquid Valves
and Hoses

Close Up

Valves “A” and “C” are a part of the ISO.
Valves “B” and “D” are attached to the Hoses.

DISCLAIMER

Although all statements and information contained herein are believed to be accurate and reliable, they are presented without
guarantee or warranty of any kind, expressed or implied. Information provided herein does not relieve the user from the
responsibility of carrying out its own tests and experiments, and the user assumes all risks and liability for use of the information
and results obtained. Statements or suggestions concerning the use of materials and processes are made without representation
or warranty that any such use is free of patent infringement and are not recommendations to infringe on any patents. The user
should not assume that all toxicity data and safety measures are indicated herein or that other measures may not be required.
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Issue Identified

Applies to anything from a
Safety Concern to incorrect
paper work

Step 1 — STOP

Be aware of your surroundings
from abnormal conditions or
inappropriate actions and
STOP once identified.

Step 2 — Identify Potential
Solutions

Where appropriate, use your
expertise and knowledge to
identify potential solutions.

Step 3 — Implement
Corrective Actions

Where the solutions are within
your job responsibilities,
implement the corrective
actions to bring the issue back
into standard. If not see next
step.

Honeywell STOP process

Flow Chart

Step 4 — Escalate to
Supervisor

Do not extend solutions
beyond your area of control,
escalate to the next level of
management, communicate
potential solutions and ask for
assistance to implement

Step 5 — Update Standards
to prevent future issues

Where appropriate implement
corrective actions to eliminate
all future occurrences of the
abnormal condition or action.
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Safety Bulletin - STOP

USING THE “STOP” PROCESS IS AN EXPECTATION OF EMPLOYEES, TOLLERS AND DISTRIBUTORS

Response Time Standards

Step

Person Escalating the Question

Person Providing the Response

Staff:
Identify the root cause and apply the
30 min 30 min solution. If a solution is not available Not applicable
within 30 minutes or support required,
inform next level support.
Maintenance: Present the root cause preferably along
Production Manager: with the solution to the person originally
Plant Manager: escalating the question within 60
60 min 90 min Safety Manager: minutes.
Identify the root cause. If cause not
identifiable in 60 minutes or support
needed, escalate.
Honeywell Supply Chain: Present the root cause preferably along
2 hr 3.5 hr Identify the root cause. If cause not with the solution to the person originally
identifiable in 60 minutes or support escalating the question within 2 hours.
needed, escalate.
Honeywell Leadership:
>3.5 hr Identify the root cause utilizing all Not applicable
available assets until identified and a
solution created.

TRUE EMERGENCIES should be handled using
local emergency response, not the STOP Process

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.

www.honeywell-refrigerants.com

Doc Number: NA-1234yf-2.5




o Table of Contents
Solstice® yf Refrigerant User Guide — Asia-Pacific

Honeywe“ Cylinder Return Process Doc Number: JA-1234yf-2.6

Part 2 - Page 53

Instructions for Returning Empty Cylinders to JAPAN

PRODUCT : Solstice yf (R-1234yf) in 45.3kg/100kg cylinder
1. RETURNS PROCESS (PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

Customer/Distributor informs Honeywell Country office once cylinders are ready for return providing following

information - product name, order #, cylinder # or no. of cylinders, packaging and collection date via email to Honeywell.
** The empty cylinders will need to be palletized in standing position when returning to Honeywell plant.
Customer/Distributor and its appointed forwarder will ensure the returnables are properly blocked and braced.

Kindly note that charges/penalties incurred due to improper blocking and bracing will be borne by Customer/Distributor.
Unless otherwise specified, all return shipments must be booked on Honeywell contracted carrier(s). In the event a
non-contracted carrier is used, Customer/Distributor will bear for the freight difference.

Cust/Dist to quote Honeywell contract number when booking vessel. Please obtain list of Honeywell’s Carrier Contract #s
from Honeywell office. Customer/Distributor informs Honeywell office via email on the shipment booking advice.
Customer/Distributor e-mails a copy of the Booking Advise and Commercial Invoice to Consignee 2 days prior to cut off.
filed with the relevant authorities.

Customer/Distributor ensures its appointed fowarder adheres to Honeywell’s return instructions complete with proper
paperwork and declaration filed with the relevant authorities.

Customer/Distributor emails a complete set of shipping documents to Honeywell office within 3 working days after vessel
sailing.

Honeywell office checks shipping documents and email documents to respective parties (see docs distribution instructions below).

2. DOCUMENTS REQUIRED
Customer/Distributor will provide following documents to Honeywell Office :

2.1
2.2
2.3
2.4

A.

C.

Express Bill of Lading/Seaway Bill
Proforma Invoice and Packing list
Declaration of Dangerous Goods for Multimodal Transport
List of cylinder#
Consignee: Honeywell Japan Inc. Notify Party: NRS CORPORATION
PMT Fluorine Products 8th Floor, Hitotsubashi-Kowa Building 3-7-1
New Pier Takeshiba South Tower 20F Kanda Nishikicho Chiyoda-ku,
1-16-1, Kaigan Minato-ku, Tokyo Tokyo 101-0054 Japan
105-0022 Japan TEL: 81-3-5281-8180 FAX: 81-3-5281-1855
Attn: Toshiko Otsu
Phone: 81-3-6730-7095, Fax:81-3-6730-7221
Express Bill of Lading/Seaway Bill should show :

Description of Goods : - Name of Chemical Residue [Indicate both Product Name & Chemical Name - refer "Haz. Mat. Sheet]
- IMDG Class and UN number
- Quantity of each package type

Port of Loading Port of Discharge Place of Delivery
Carrier’s Convenience Tokyo, Japan
Freight : Freight Collect (unless otherwise specified)

** Please arrange the shipment by FCL.

Proforma Invoice should show :

1) Consignee name

2) Description of Goods as stated in the BL

3) Value of Packages (Nominal value/ 45.3kg: US$115.00 & 100kg: US$659.85 each)

4) Invoice to add clause “No commercial value. Value for customs clearance purposes only.”
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3. DOCUMENTS DISTRIBUTION

Email complete set of shipping docs to :
3.1 Notify Party (see above)
3.2 Respective Honeywell offices
- SC (Mariko.Ishikawa: mariko.ishikawa@honeywell.com) and Logistics (Toshiko Otsu: toshiko.otsu@honeywell.com)

Note : Please contact Honeywell office if you need assistance in the Returns. Exception to this instruction
requires the approval of Honeywell Regional Supply Chain team.
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Driver arrives at facility

Step 1 - Check In
Driver - report in at gate.

Site traffic control - instructs
where to park at a fork truck
accessible receiving bay

Step 2 - Verify Shipping
Documents

Site traffic control — Check Bill
of Lading, Certificate of
Analysis, Quantities, etc...

Step 3 - Unload Cylinders

Site authorized employee —
Using site safety procedures,
secure the truck and unload
the truck.

Driver — Comply with all site
safety standards regarding the
3rd party truck management
(shut down the truck, hand
over the keys, etc.)

Receiving Full Cylinders

Flow Chart

Doc Number: NA-1234yf-2.7

Step 4 - Visual Inspection

Customer Employee — Inspect
jugs and cylinders while
offloading for:

¢ Obvious signs of leakage
¢ Damage to cylinders

Step 5 - Damage Notification

Driver & Site Employee’s —
Utilizing the HON STOP
procedure, notify Honeywell of
any abnormalities

Step 6 - Confirm Receipt

Customer - verify quantity
received matches delivery
paperwork

Step 7 - QA/QC

Customer — CoA is accepted or
analysis is preformed as
appropriate

Utilizing the HON STOP
procedure, notify Honeywell of
any abnormalities
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RECEIVING FULL CYLINDERS

1. Truck arrives on site and reports to traffic control
2. Product and Documentation Verification
a. Customer employee - begins filling out the proper site receiving documentation
b. Customer employee - physically verifies the following:
e The presence of all required paperwork:
- Bill of Lading (BOL)
- Consignment Note (CMR)
- Certificate of Analysis (COA)
e Atwo way product match:
- The labels and tags located on the cylinders
- The product on the paper work match
3. Offload truck and store tanks in designated areas. While offloading, watch for obvious signs of leaking or tank damage

Immediately notify Honeywell of any abnormalities using the STOP procedure as outlined in procedure
Honeywell STOP Procedure and provide supporting documentation such as digital photos.

4. Net weight is received by the warehouse
5. CoA review or analysis is performed by the quality department as appropriate

Immediately notify Honeywell of any abnormalities using the STOP procedure as outlined in procedure
Honeywell STOP Procedure and provide supporting documentation such as digital photos.
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Flow Chart

Step 1 - Ensure Proper Valve
Alignment

Close Valves at ends of the system.
Open ALL other valves in the system

Step 2 - Pressure Test with Nitrogen

Use Dry Nitrogen to pressure test
the entire system up to 90% of the
lowest Relieve Valve set point

Step 3 - Purge Nitrogen
and Moisture vapor

Purge the nitrogen from all the low
point bleeds and end points to
“push” the moisture out of the system

Step 4 - Vacuum Evacuate
the System

Pull vacuum on the entire system,
down to at least 2,000 microns.

Step 5 - Repeat for a total
of three cycles

Hold the vacuum on the third and
final evacuation

Note: Cycle 2 and 3 require less
nitrogen for purge step.
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1. PRESSURE TEST AND EVACUATION PROCESS

Perform pressure tests and evacuation procedures on all lines and equipment that will contain R1234yf.

For all steps ensure that all auxiliary equipment utilized in this procedure, including connections and hoses, are rated for
greater than 500 psig and certified to hold a 500 micron Hg vacuum.

1.1 Pressure test
a. Ensure that you have enough nitrogen on site to pressure up the entire system, this could take at least
4 “cylinder banks” of nitrogen per testing cycle
b. Make certain ALL valves are open to the lines and equipment to be tested.

Some valves may be air operated and
may even need a signal from a panel to
open the valve. It is important to ensure
all valves are in the open position.

There are a lot of valves on the bottom of the tank to open, be sure to get them all. You can use the pressure
gauges to monitor pressures. There should also be bleed points to relieve the pressure during the purge step(s).
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c. Pressure test the entire system to 10% less than the lowest rated relief valve setting in the system with dry
nitrogen.

Primary Tank RV will typically be
located on top of the tank. There may
be other RV’s in the system.

The fill box, pictured here,
is a good place to connect
the nitrogen bank and the
recommend location for
pulling vacuum. Use the
hose provided and connect
to the 1” vapor Epsilon
fitting. The other hose end
can be fitted with a
connection for the nitrogen
bank or vacuum pump.

NOTE: Do not use the 2”
liquid connection for
vacuum, the flow check
will prevent the vacuum
flow path.

Perform leak test on lines and equipment using leak detection solution (Cal Blu is recommended).
If necessary, repair leaking lines and equipment.
Repeat steps 2-4 until no leaks are detected.
Hold N2 pressure for one hour. Residual moisture contained in the system will evaporate into the nitrogen during
this period. Compressed air should not be used for leak checking, you will adding moisture to the vessel and
will significantly extend evacuation time. Honeywell does not recommend using compressed air.
h. Once the lines and equipment are deemed to be leak free continue to the next step.
1.2 Purge Nitrogen through the low point bleeds and ends of the system
a. Open the valves at the ends of the system (Fill Box and Assembly Line) and under the holding tank.
Pay particular attention to open the low points in the system, especially under the holding tank.
e This could be a loud process

@ oo
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b. Monitor a pressure gauge on the system once the gauges read 50 to 100 PSIG, begin to close the valves at the
end of the lines working toward the holding tank.
c. Continue to bleed the nitrogen in the system down to a slight positive pressure on the system, 5 to 10 psig.
1.3 Evacuate lines and equipment to less than 2,000 microns
a. Utilize an adequately sized vacuum pump to evacuate the system. Remember the tank is typically 6,500 gallon
capacity and the systems normally have a lot of piping to be evacuated.

While a smaller vacuum pump(s) can be used , we recommend at least one 80 SCFM vacuum pump to pull down
the system (shown below). This size pump should pull down the entire system in 4-6 hours. If it takes longer than
6 hours, you probably have a leak in the system (a valve open to atmosphere, loose hose connections and small

bleeds like the one behind this pressure gauge are likely leak sources) or residual water in the tank.

[ Small “bleed” port ]
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b. Hook up the vacuum pump to the vapor line at the fill box and pull vacuum on the entire system.

c. Ensure that the entire system is open from the fill box to the end of the line inside the assembly plant.
d. Pull vacuum until 2,000 microns vacuum is attained and continue evacuating for two hours. Residual water will
vaporize during evacuation to below 2000 microns.

We recommend a digital
Micrometer that should be
connected to a bleed port
under the tank, not at the
vacuum pump. The
micrometer pictured is
capable of reading high
readings approx. 75,000
microns. Most meters will not
start reading until the system
is less than 12,000 microns.
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e. Shut down the vacuum pump and close off the valve at the fill box “locking in” the vacuum
f. The system should hold less than 2,000 microns for one to two hours.

e |f the lines and equipment do not pass the vacuum check (step F), look for possible sources of leaks at all
connections, including welds, hoses, valves, etc. Likely sources of leak points are hoses and connections, ensure
the vacuum pump(s) and hose(s) are isolated from the system being tested.

e |f the evacuation pressure plateaus or slows significantly you may have free water in the tank. Add insulating
blankets and start heating the tank to drive off water or frost. Once the tank and lines are above freezing, break
the vacuum with dry nitrogen and start evacuation over.

1.4 Repeat all steps above two (2) more times to ensure the system is ready to charge.
1.5 On the third and final evacuation, keep the system under vacuum until the unloading of the 1234yf product takes place.
Vapor form the 1234yf ISO will be used to break the vacuum during the initial unloading.
1.6 If the tank initial fill is to be postponed/delayed, Honeywell recommends filling with +30 psig of dry nitrogen (NOT
compressed air) until Commissioning takes place.
a. Vacuum will have to be pulled down to 2,000 microns and held for one to two hours prior to filling with Solstice
1234yf.

The entire process could take 3-6 days to complete

Disclaimer

Although all statements and information contained herein are believed to be accurate and reliable, they are presented without
guarantee or warranty of any kind, expressed or implied. Information provided herein does not relieve the user from the responsibility
of carrying out its own tests and experiments, and the user assumes all risks and liability for use of the information and results
obtained. Statements or suggestions concerning the use of materials and processes are made without representation or warranty that
any such use is free of patent infringement and are not recommendations to infringe on any patents. The user should not assume that
all toxicity data and safety measures are indicated herein or that other measures may not be required.

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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Yes No Initial

Piping installed completely from the Fill Box to the Fill Station inside the
Assembly Plant (Ensure Scope of Work was completed)

Ensure tank is properly marked with Chemical Name, HMIS ratings, etc.

Valve Closed at filling station cabinet inside Assembly Plant

All Valves Open "walking back" to 1234yf Holding Tank discharge pump

All Valves Open under the 1234yf Holding Tank

¢ Pay careful attention to air accuted valves

e Pay careful attention to any control valves

® You may have to activate the control pannel

e You may have to activate the Emergency Shut Down system

Ensure one Relief Valves (RV's) is in the open position

Document the Set Pressure on the RV

All Valves Open "walking back" to the skid pump (the liquid unload line)

All Valves Open " walking back" to the fill box (the vapor equalize line)

ISO Delivery Scheduled, Please indicate the date for the ISO delivery

Complete Pressure Test and Evacuation Procedure (SOP NA-1234yf-2.8)

e Purchase or ensure the site has Nitrogen for pressure testing

® Rent or ensure that you have the proper vacuum pump to evacuate

® Rent or ensure that you have hoses and connections

e This proces may take 3 to 6 days (Initial when cycle step is complete)

Pressure test preformed (at 10% less than RV set points)

Pressure test held for 1 hour minimum

Nitrogen Purged through low points and ends of the piping system

Vacuum (measured at the 1234yf holding tank) reached 2000 microns

Vacuum (measured at the 1234yf holding tank) held 2000 microns for 2 hours

Contractor Preforming work Signature:

Customer Accepting work Signature:

Hold vacuum (and equipment) until ISO arrives for unloading

Vacuum (measured at the 1234yf holding tank) held 2000 microns for 2 hours

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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Customer Specification No. CS Solstice® 1234yf-1 Rev. 4 T

Honeywell Solstice® 1234yf

(Automotive Grade)

Alternate Name(s): R-1234yf

Chemical Formula: CH,CFCF,

CAS Number: 754-12-1
Parameter Limit' Test Method
2,3,3,3-Tetrafluoroprop-1-ene 99.5% (w/w), min. RDAM-618 Rev. 1
Moisture 20 ppm (w/w), max. Solstice-1234yf-52
Acidity as HCI 1 ppm (w/w) as HCI, max. Solstice-1234yf-2
Non-volatile residue 100 ppm (v/v), max. Solstice-1234yf-6
Particulates and Solids Visually clean to pass Visual Inspection
Density @25°C 1.08 to 1.10 Kg/L Solstice-1234yf-50
Non-condensable gases in vapor phase @25°C 1.5% (v/v) max. Solstice-1234yf-8
Appearance (clear, colorless liquefied gas) Visual to pass test Visual Inspection

Impurities: Maximum Quantity in Liquid Phase
Detected by This Method

(E) 1,3,3,3-Tetrafluoroprop-1-ene, 1,000 ppm (w/w), max. RDAM-618 Rev 1.
1234ze(E)

(2) 1,2,3,3,3 Pentafluoroprop-1-ene, 150 ppm (w/w), max. RDAM-618 Rev. 1
1225ye(Z)

Total unspecified unsaturated 40 ppm (w/w), max. RDAM-618 Rev. 1
compounds

Total organic impurities 5,000 ppm (w/w), max. RDAM-618 Rev. 1

! All analyses shall be performed on the liquid phase of the sample, unless noted otherwise.

Approved by: Date: 08/22/12

Coordinator of Specifications
Fluorine Products

Specification History:

CS Solstice " 1234yf Rev. 4, revised 08/22/12. Added parameter for (E) 1,3,3,3-Tetraﬂuoroprop-1-ene,1234ze(E)r.

CS Solstice™ 1234yf Rev. 3, revised 12/13/11. Revised Spec due to Name Change from HFO-1234yf to Solstice™ 1234yf.

CS HFO-1234yf -1 Rev 2, revised 04/28/10. Revised GC method. The method RDAM-618T has been revised and is now RDAM-618 Rev. 1.
CS HFO-1234yf -1 Rev 1, revised 02/17/10. Removed Chlorides parameter. Removed limit for Acidity as HCI, mg KOH/gm.

New, issued 07/16/09.

This is a Controlled Document when embossed as follows: Honeywell - CONTROLLED DOCUMENT.
Page 1 of 1
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Honeywell

Street Address Distributor Location
City, State, Zip, Country
Phone: +XX XXX-XXX-XXXX

Master Lot Number: Delivery Date:

Packaged Lot Number: Packaged Date:

Customer: if applicable Order Number: if applicable
Honeywell

Solstice® ' yf Refrigerant
2,3,3,3-Tetrafluoroprop-1-ene
(Automotive Grade)

Certificate Of Analysis

Specification Results

Purity 99.5 wt.% min Pass
1225yeZ 150 ppm by wt. max Pass
1234zeE 500 ppm by wt. max Pass
Other unsaturates (total) 40 ppm by wt. max Pass
Moisture 20 ppm by wt. max Pass
Acidity 1 ppm by wt. max Pass
Residue 100 ppm by v/v max Pass
Non Condensible Gases 1.5 Vol. % max Pass
Appearance Clear, Colorless Pass
Particles or Solids Visually Clean Pass

Certified by
Laboratory Analyst

The test results herein reported represent the analysis regularly performed in accordance with our documented quality
control programs.

Section 3.1 - Certificate of Analysis (Sample)

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.

www.honeywell-refrigerants.com



o Table of Contents
Solstice® yf Refrigerant User Guide — Asia-Pacific

Honeywell Certificate of Conformity Doc Number: Sample CoC-1

Part 3 - Page 69

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.




o Table of Contents
Solstice® yf Refrigerant User Guide — Asia-Pacific

ber:
Honeywell Laboratory Equipment Recommendation  Hro-qc Sonr
for HFO Refrigerants QA/QC Analyses Part 3 - Page 70

Laboratory Equipment Recommendation for HFO Refrigerants QA/QC Analyses

This document describes the recommended equipment needed for HFO Refrigerants QA/QC analyses procedures. The details of
the laboratory layout, wiring and plumbing designs as well as gas supply and chemical reagents are not included in this
document.

1. SAMPLING CYLINDERS , QTY: VARY

1.1 Stainless steel, carbon steel or Aluminum cylinders, which are certified for refrigerant service and have pressure
rating greater than 15 bar with relief valve, should be used.

1.2 The internal volume should be more than 300 mL but less than 1 L (300 mL < Volume < 1000 mL). for gas and
vapor sampling cylinders. Qty: 4-6

1.3 The internal volume should be 1L for ISO sample retaining cylinders. QTY:12-14

2. LARGE DRYING OVEN, QTY:1

21 Internal depth should be larger than sampling cylinder length and diameter.
2.2 Temperature control range: room temperature to 200 °C

3. VACUUM PUMP, QTY:1

3.1 The maximum vacuum should be 29.5 inches of Hg (10 torr) or better.
3.2 Free air displacement at 1 aatmosphere should be greater than 2 CFM or 60 L/min.

4. CYLINDER PREPARATION MANIFOLD, QTY: 1

41 The manifold should have two or more sampling cylinder inlet connections.

4.2 The manifold should have a minimum of one Helium supply port, and one vacuum port.

4.3 The manifold should have one Pressure-Vacuum gauge, 30” Hg vacuum to 30 PSIG (-100 to 200 kPa gauge), this
gauge may be dial or electronic.

5. GC SYSTEM, QTY: 1

51 Assay determination using traditional GC system
a. Equipped with a flame ionization detector (FID)
b. Chromatography data system: Capable of electronic integration and processing the chromatographic data.
c. Gas chromatographic column: 1% SP-1000, 60/80 Carbopack B column. 24 ft, 1/8” Stainless steel column or
equivalent.
d. Gas inject syringe (2 mL) or auto injection valve with sampling loop (1mL)
5.2 Non- condensable gas analysis using traditional GC system
a. Equipped with a thermal conductivity detector (TCD), and capable of oven temperature programming.
b. Chromatography data system: Capable of electronic integration and processing the chromatographic data.
c. Gas chromatographic column (Packed): Poropak QS, 80-100 mesh 6ft, 1/8” Stainless steel column, or
equivalent.
d. Gas inject syringe (2 mL) or auto gas injection valve with sampling loop (1mL)

6. KARL FISCHER ANALYZER, QTY:1

6.1 KF coulometric titration system (contains a removable drying tube for venting refrigerant, anode and cathode
solutions, septum, and water vaporizer)

6.2 Drierite, 20-40 mesh

6.3 Desiccator, containing Drierite

6.4 Needle attachment assembly for cylinder sampling. Please refer to AHRI standard 700-2006, 2008 appendix C, Part 2

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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for HFO Refrigerants QA/QC Analyses

7. SCALES, QTY: VARY

7.1
7.2

op loading scale 4000g with 0.1g resolution, Qty:1
Analytical scale, 320g with 0.1mg resolution, Qty:1

8. GENERAL LAB GLASSWARE AND SUPPLIES, QTY: VARY

8.1
8.2
8.3
8.4
8.5
8.6
8.7

Gas Dispersion tube, polyethylene, Qty:1

Hot plate with stir, Qty:1

Amber-glass bottle, 300 mL, for Silver Nitrate solution, Qty:1
Assorted graduated cylinders

Assorted beakers

Assorted volumetric flasks

Deionized water supply system

Revised: v101, Jim Tu, 10/16/2012 — modify required GC equipments to matching current method.

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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Honeywell International, Inc.
Performance Materials and Technologies
Buffalo Research Laboratory

Buffalo, New York 14210

716-827-6245

Sampling Cylinder Preparation for HFO Refrigerants QA/QC Analyses

Material: HFO Refrigerants

Analyte: Sampling Cylinder Preparation for HFO Refrigerants QA/QC Analyses
Technique: Vacuum and Purge

Specific Method: HFO-Refrigerants-1

Supersedes: None

Also Required: None

PURPOSE

To describe sampling cylinder preparation procedure for HFO Refrigerants QA/QC analyses.

SCOPE

All cylinders used for sampling HFO Refrigerants analyses should be prepared per this procedure. Procedure written for 50
c.c. to 1 liter sampling cylinders.

SAFETY

1. HFO Refrigerants is a compressed liquefied gas which becomes very cold as it volatilizes.
See MSDS.
2. Please review the all materials’ MSDS. Wear safety glasses and safety shoes at all time.

This method may involve the use of hazardous materials, operations and equipment. This method does not purport to
address all of the safety problems associated with its use. It is the responsibility of whomever uses this method to establish
appropriate safety practices and to determine the applicability of regulatory limitations prior to use.

EQUIPMENT

Large drying oven controlled at 50°C

Vacuum pump, capable of achieving 29.5 in Hg of vacuum (1600 Pa abs. or 12 Torr)
Helium, industrial grade, feeding pressure 35 PSIA (240 kPa abs.)

Preparation manifold with pressure (0-30 PSIA, 0-200 kPa abs.) and vacuum gauge
Preferred solvent: Solstice™ 1233zd

Alternative Solvents: methylene chloride, acetone or hexane, reagent grade
Graduated cylinder, 100mL

Balance

N k~N =

PROCEDURE
Preparation of new sampling cylinders for HFO Refrigerants service

1. Inspect new sampling cylinder for any rust, water and/or oil residue. Clean any visible contaminations.
2.  Place sample cylinder in the oven at 50°C, with valves completely open, for no less than one hour.
3.  Remove cylinder from the oven and connect cylinder to the preparation manifold.

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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4.  Evacuate cylinder to at least 29.5 in.Hg of vacuum (1600 Pa abs. or 12 Torr) for 20 minutes.

5. Shut off vacuum, fill the cylinder with helium to 25 PSIA (175 kPa abs.), and then close the cylinder valve for
5 minutes.

6.  Open cylinder valve and evacuate cylinder to at least 29.5 in.Hg of vacuum (1600 Pa abs. or 12 Torr) for
10 minutes.

7. Repeat steps 5 and 6 two more times.

8.  Close cylinder valves, and the cylinder is ready for sampling.

Preparation of used sampling cylinders for HFO Refrigerants service

1. Connect cylinder to the preparation manifold.

2 Vent residual HFO Refrigerants from the cylinder to ambient pressure.

3.  Evacuate cylinder to at least - 29.5 in.Hg of vacuum (1600 Pa abs. or 12 Torr) for 3 minutes.

4 Shut off vacuum, fill the cylinder with Helium to 25 PSIA (175 kPa abs.), and then close the cylinder valve
for 30 seconds.

5. Open cylinder valve and evacuate cylinder to at least - 29.5 in.Hg of vacuum (1600 Pa abs. or 12 Torr) for
1 minute.

6. Repeat steps 4 and 5 two more times.

7.  Close cylinder valves, and the cylinder is ready for sampling.

Contaminated sampling cylinders cleaning procedures

* This section is for the contaminated new sampling cylinders and for used sampling cylinders are contaminated with oil
residues during the service.

[Use Solstice™ Performance Fluid (1233zd) - preferred solvent]
**The following steps are the cleaning procedures for using Solstice™ Performance Fluid (1233zd) (preferred).

1. Connect the sampling cylinder valve to 1233zd container with clean fittings and tubings.

2. Open the sampling cylinder valve, and then fill the cylinder with about 32 grams of 1233zd solvent

(~25 mL of 1233zd).

Close sampling cylinder valve, and detach the cylinder from 1233zd container.

Carefully swirl the cylinder to rinse the cylinder interior wall for 30-60 seconds.

5. Carefully empty the 1233zd from the sampling cylinder to a waste container.
a.  The cylinder will have built up vapor pressure. Open the cylinder valve carefully.
b.  Position the sampling cylinder upside-down to help 1233zd liquid flow out from the cylinder.

6. Repeat steps 1 -5 three more times so total of approximately 100 mL of 1233zd solvent is used for rinsing the
cylinder.

7. Disassemble the cylinder valve, and then inspect the cylinder for any visible oil residue. If any oil residue is still visible,

reinstall the cylinder valve, and then repeat steps 1 - 5 one more time. If the oil residue is still visible, discard the

cylinder.

Reassemble the cylinder valve per cylinder/valve manufacturer procedures.

. Evacuate cylinder to at least 29.5 in.Hg of vacuum (1600 Pa abs. or 12 Torr) for 5 minutes.

10. Shut off vacuum, fill the cylinder with helium to 25 PSIA (175 kPa abs.), and then close the cylinder valve. Check for
leak around the cylinder valve.

11. Open cylinder valve and evacuate cylinder to at least -29.5 in.Hg of vacuum (1600 Pa abs. or 12 Torr) for 5 minutes.

12.  Fill the cylinder with helium to ambient pressure.

13. Disconnect the cylinder from the manifold with cylinder valve completely opened. Place the cylinder in the 50°C oven
for no less than one hour.

14. Prepare the cleaned cylinder as NEW sampling cylinder for service.

o

© ®

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.

Doc Number: HFO-Refrigerants-1



o Table of Contents
Solstice® yf Refrigerant User Guide — Asia-Pacific

Honeywe" Sampling Cylinder Preparation for
HFO Refrigerants QA/QC Analyses Part 3 - Page 74

[Use Alternative Solvents]
** The following steps are the cleaning procedures for using alternative solvents, such as methylene chloride, acetone or

hexane.

1.  Disassemble the cylinder value from the contaminated cylinder per cylinder/valve manufacturer procedures.

2. Fill the cylinder with 25 mL of solvent.

3.  Carefully swirl the cylinder to rinse the cylinder interior wall for 30-60 seconds.

4. Pour alternative solvents from the cylinder to a waste container.

5.  Repeat steps 2 - 4 three more times so total of ~100 mL of solvent is used for rinsing the cylinder.

6. Inspect the cylinder for any visible oil residue. If any oil residue is still visible, repeat steps 2 - 4 three more times. If

the oil residue is still visible, discard the cylinder.

Reassemble the cylinder valve per cylinder/valve manufacturer procedures.

Evacuate cylinder to at least 29.5 in.Hg of vacuum (1600 Pa abs. or 12 Torr) for 5 minutes.

9. Shut off vacuum, fill the cylinder with helium to 25 PSIA (175 kPa abs.), and then close the cylinder valve. Check for
leak around the cylinder valve.

10. Open cylinder valve and evacuate cylinder to at least 29.5 in.Hg of vacuum (1600 Pa abs. or 12 Torr) for 5 minutes.

11. Fill the cylinder with helium to ambient pressure.

12. Disconnect the cylinder from the manifold with cylinder valve completely opened. Place the cylinder in the 50°C oven
for no less than one hour.

13. Prepare the cleaned cylinder as NEW sampling cylinder for service.

© N

Written by; Jim Tu

Date: April 17,2012

Date: Sep. 21, 2012, Revised by: Jim Tu, Revision on changing 1234yf to HFO Refrigerants and added cleaning procedures for contaminated cylinders.

Date: Nov. 12, 2012, Revised by: Jim Tu, Revision on adding 1233zd as preferred solvent. Added Acetone and Hexane as alternative solvents.

Date: Nov 14, 2012, Revised by: Jim Tu, Added metric units and modified procedure description texts for clarification. Corrected the oven temperature in equipment
section.

Approved by: John L. Welch

Date: April 17, 2012
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Doc Number: HFO-QC Setup-2

Sampling Cylinder Preparation Rack Schematic

Manifold
Pressure/Vacuum
Guage
g{/

Vent

3-5 Gontrol
Valves

[l T

Connections to Sampling Cylinders
Helium Supply

1. VACUUM PUMP

1.2 Capable of achieving 29.5 in Hg of vacuum (1600 Pa abs. or 12 Torr) or better
1.1 Free air displacement at 1 atmosphere should be greater than 2 CFM or 60 L/min

HELIUM, INDUSTRIAL GRADE, FEEDING PRESSURE 35 PSIA (240 KPA ABS.)
PRESSURE/VACUUM (0-30 PSIA, 0-200 KPA ABS.) GAUGE
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Sampling Manifold Design from Swagelok

Sampling manifold design from Swagelok

VACUUM PUMP IS NOT INCLUDED IN THE DESIGN.

SIX CYLINDER CONNECTIONS, ONE HELIUM, ONE NITROGEN AND ONE VACUUM PORT.
WELDED MANIFOLD WITH VCR FITTINGS.

PARTS NUMBER

4.1 Valves: SS-4BK-VCR (Swaglok)
4.2 Pressure transducer: PX309-200AI (OMEGA ENGINEERING, Inc.)
- 0-200 PSIA
- 4-20 mA output
- 2 wire cable internal excitation pressure transducer
4.3 Digital meter : DP25B-E ((OMEGA ENGINEERING, Inc.)
- 4 digits meter
- Resolution: 0.1 PSIA

> o d =
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Collecting Samples from

ISOs and Cylinders

Step 1

Ensure vessel to be sampled
is in the proper area for the
sampling process. The area
should be marked for 1234yf.

Step 2 - Proper PPE
and Equipment

Ensure use of proper PPE for
handling 1234yf, and make
sure the pumps and other
electrical equipment utilized,
or in the area, are properly
classified.

Step 3 - Verify Grounding

Ensure equipment and vessel
are properly grounded.

Step 4 - Connect Hoses,

Pumps, Sample Cylinders, etc.

Visually inspect all hoses,
connections and sample
cylinders for any obvious
mechanical defects.

Attach hoses to accomplish
the proper flow path for liquid
and vapor samples.

Flow Chart

Step 5 - Obtain Desired
Sample

Clear the gas line of any liquid
to obtain a “clean” vapor or
gas sample.

Circulate the liquid with a
pump to obtain a
representative liquid sample.

Step 6 - Secure ISO or
Cylinder and Analyze Sample

Shut off all pumps and valves
to secure the vessel or
cylinder.

Complete the analytical.

Step 7 - Recover the Hoses
Back to the Vessel

Minimize product loss by
utilizing proper recovery
process for all connections.

Step 8 - Disconnect and Store
Equipment Properly

Disconnect all hoses and
fittings and store in a clean,
dry area for future use with
1234yf products.

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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1. EQUIPMENT REQUIRED

1.1 Sample bottles must meet the following specifications:

a.
b.
c.

Valves: All materials must be compatible with 1234yf per the compatibility matrix
Pressure Rating: The bottle must have a minimum pressure rating of 18 bar or 260 PSI
Acceptable Bottle Composition:

e Stainless Steel

e Aluminum

e Carbon Steel

1.2 Gas Leak Detectors are needed for this procedure:

a.
b.

Should be portable, hand held devices
Must be calibrated for 1234yf

2. ISO TANKS
2.1 Vapor Sample

a.
b.

Ensure site personnel are wearing all PPE required for handling 1234yf.

Inspect the area to ensure the presence of only properly certified equipment. Remove any spark generating
device from the immediate sampling area.

Position the ISO in the designated area for safely handling R1234yf. If the area is not marked to handle 1234yf,
STOP immediately and consult the onsite HS&E professional.

Visually inspect hoses to ensure that they are safe for use. Check for

* Fraying

e Gouges

® Kinks

e Any other defects

. Pump preparation: Ideally the pump should be dedicated for specific product usage.

e Connect all hoses, valve, couplings etc., except the connection, to the liquid phase
e Open the valves from the gas phase to the liquid phase to purge the pump

e Connect the hose of the pump to the liquid phase

e Open all valves

e “Bump” start and immediately stop the pump until all liquid is out of the gas phase
e Stop the pump

e Close all valves and disconnect the pump

Take a sample from the gas phase by using a flow-through cylinder.

e Connect the sample hose to the vapor line

e Connect the other end of the hose to a flow through cylinder

e Open the valves to the flow through cylinder and purge for 10 seconds

e Close the valves of the flow-through cylinder, farthest away from the ISO first and then moving toward the ISO.

2.2 Liquid phase samples

a.
b.
c.

Connect the gas phase line to the discharge of the properly certified pump.

Connect the liquid phase line to the suction of the pump.

Leaving the valves to the ISO closed, pull a slight vacuum on the hoses and the pump to remove any air
introduced to the system during the hose connections.

Open the valve to the liquid line, through the pump and into the vapor side of the ISO.

Continue to vent air until the gas monitor detects the presence of gas.

Turn on the pump.
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e Circulate using the following guidance:

Pump Capacity

1,700 kg/hr
Quantity in ISO Tank Duration
=10 MT 30 minutes
<10 MT 15 minutes

¢ Note that the above circulation times will have to be adjusted based on the capacity of available pumps.

g. Stop the pump.
h. Connect the sample cylinder, prepared per the procedure in Section 3, on the discharge side of the pump,
but prior to the ISO.
e Start the pump
e Open the sample cylinder valve
e Fill with a minimum of 1,000 g
¢ Close the valve to the sample cylinder and the sample valve on the pump
e Stop the pump
e Disconnect the sample bottle

Bleed Valves for
the ISO Liquid
and Vapor valves.

i. Begin hose recovery procedures to minimize and/or prevent product loss.
e Connect the suction of recovery pump to the liquid sample valve, pictured above as a bleed valve connection,
on the liquid discharge line of the ISO
e Connect the discharge of the recover pump to the vapor sample valve, picture above as a bleed connection
valve, on the vapor equalization line of the ISO

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.

Doc Number: NA-1234yf-3.6



o Table of Contents
Solstice® yf Refrigerant User Guide — Asia-Pacific

Honeywell Collecting Samples from

ISOs and Cylinders Part 3 - Page 80

e Open both sample valves
e Verify flow of product, should be pulling product out of the liquid hoses from the liquid fill line on the storage,
through the pump and back into the vapor side of the ISO. See diagram below for the proper valve
arrangement
- Valve C is Closed
- Valve D is Open
- Valve B is Closed
- Valve A is Open
e Open the valves for the recovery pump
® Engage the pump to recover the product
e Recover product to 3mbar of total pressure on the recovery pump
e Close all valves
e Disconnect all piping and equipment
e Close all valves. Disconnect all piping and equipment

Vapor Valves
and Hoses

.

Liquid Valves
and Hoses

Close Up
> g
D >

Valves “A” and “C” are a part of the ISO.
Valves “B” and “D” are attached to the Hoses.

3. CYLINDERS

3.1 Cylinders returned from end customer whose valves exhibit no evidence of tamper (i.e. the pilot plate of the
CGAB670 has not been damaged or removed) do not require analysis.

3.2 Tanks returned from Distributor — no analysis required.

3.3 Tanks returned whose valves exhibit evidence of tamper (i.e. the pilot plate of the CGA670 has been damaged or
removed) recover the 1234yf to a bulk tank and pull the cylinder pressure to less than 0.5 bar.

If sampling is required

a. Ensure site personnel are wearing all PPE required for handling 1234yf.

b. Inspect the area to ensure the presence of only properly certified equipment. Remove any spark generating
device from the immediate sampling area.

c. Position the ISO in the designated area for safely handling R1234yf. If the area is not marked to handle 1234yf,
STOP immediately and consult the onsite HS&E professional.

d. Evacuate a clean sample cylinder; ensure to use proper sample cylinder preparation.

e. Attach an adapter to the cylinder valve for the appropriate sample you are attempting to collect.
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e For Ton Cylinders the valve closest to the 12 o’clock position for vapor sample and closest to the 6 o’clock
position for the liquid sample.
e For all other cylinders, use the valve marked “vapor and liquid” for the proper sample.
f. Under ideal conditions, the sampling hose used will be as short as possible to minimize the opportunity for
introduction of Non-Condensable Gases and moisture into the line.
g. Visually inspect sample cylinder hose to ensure that it is safe for use. Check for
* Fraying
e Gouges
e Kinks
e Any other defects
Connect a sample cylinder to the adapter.
Position a gas detector near the sample cylinder.
Open the corresponding tank valve.
Slightly open the hose connection at the sample cylinder to vent the hose. Vent until gas detector detects gas.
Tighten the connection.
. Open the sample bottle valve to fill.
Draw 30g vapor sample/600g liquid sample.
Close the cylinder valve and the tank valve.
Disconnect the sample hose and the sample adapter.

T o33 T 3F
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Honeywell International, Inc.
Performance Materials and Technologies
Buffalo Research Laboratory

Buffalo, New York 14210

716-827-6245

Visual Inspection for Appearance, Particulates and Solids in HFO Refrigerants

Material: HFO Refrigerants

Analyte: Appearance Particulates and Solids
Technique: Visual Inspection

Specific Method: HFO-Refrigerants-10

Supersedes: None

Also Required: None

PURPOSE

This method describes the visual inspection of HFO Refrigerants.

SCOPE

This method is for use with virgin HFO Refrigerants.

PRINCIPLE
The HFO Refrigerant is inspected visually for any abnormal appearance, particulates and solids.

SAFETY PRECAUTIONS

1. Consult the MSDS for each chemical used in this method prior to using the method for analysis. Follow the guidelines
specified by the MSDS.

This method may involve the use of hazardous materials, operations and equipment. This method does not purport to
address all of the safety problems associated with its use. It is the responsibility of whomever uses this method to establish
appropriate safety practices and to determine the applicability of regulatory limitations prior to use.

SPECIAL APPARATUS AND REAGENTS
Note: EQUIVALENTS MAY BE SUBSTITUTED.

1. 500 mL Pyrex Erlenmeyer Flask

PROCEDURE

1. Fill flask with at least 100 mL of product directly from the bulk container, filled cylinder or storage tank of the lot that is
being tested.

2. Visually check sample in flask for any foreign products in the material. This includes rust, dirt, oil, discoloration, etc.

3. Any amount of foreign material in the product will result in the lot/cylinder failing visual inspection.

4.  The failing cylinder will need to be filtered and retested prior to approval.

Written: Jim Tu

Date: 04/25/2012
Revised: Jim Tu

Date: 07/12/2012
Approved: John L. Welch
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Honeywell International, Inc.
Performance Materials and Technologies
Buffalo Research Laboratory

Buffalo, New York 14210

716-827-6245

Determination of Moisture in HFO Refrigerants

Material: HFO Refrigerants

Analyte: Moisture (Water vapor)
Technique: Coulometric Karl Fisher Titrimetry
Specific Method: HFO-Refrigerants-52
Supersedes: None

Also Required: None

PURPOSE

The purpose of this method is to determine the water in virgin HFO Refrigerants

SCOPE

This test method is for use with virgin HFO Refrigerants

PRINCIPLE

The moisture of HFO Refrigerants is determined by taking a known quantity of sample and titrating it with Karl Fisher
reagent in a coulometric titrator to an electronic endpoint.

APPLICABILITY

This method is applicable to the determination of moisture as ug/g (ppm) in virgin HFO Refrigerants

SAFETY PRECAUTIONS

1.  HFO Refrigerants — see MSDS.
2.  HYDRANAL® - COULOMAT A and HYDRANAL® -COULAMAT C are proprietary, pyridine free, methanolic solutions
for coulometric Karl Fisher titrators. See MSDS.

This method may involve the use of hazardous materials, operations and equipment. This method does not purport to
address all of the safety problems associated with its use. It is the responsibility of whomever uses this method to
establish appropriate safety practices and to determine the applicability of regulatory limitations prior to use.

SPECIAL APPARATUS AND REAGENTS
Note: EQUIVALENTS MAY BE SUBSTITUTED.

Mitsubishi CA-06 Karl Fisher Titrator.

Sample cylinder, stainless steel, 125mL (Optional- Only used if sample has to be taken from a larger cylinder).
1/8 inch stainless steel needle valve.

1-1/4 inch to 1/8 inch reducing fitting.

1/8 inch stainless steel tubing, approximately 9 inches.

okrN=
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Y inch refrigeration fitting.

Heat gun.

HYDRANAL® -COULOMAT A #34807 anode solution, 500mL. Available from Fisher Scientific.
HYDRANAL® -COULOMAT CG #34840 cathode solution, 5ml. Available from Fisher Scientific.
0. HYDRANAL® Water Standard 0.10.

S9N

PROCEDURE

1.  Prepare the instrument according to the manufacturer’s instructions. If the Mitsubishi CA-06 Karl Fisher titrator is
used, add 5 mL of Coulomat CG to cathode’s inner compartment. Add 100 mL of Coulomot A to the anode
compartment of the cell. Turn instrument on. Press <Titr Current> and allow instrument to stabilize (< 0.05 ug/sec
reading on the display). Set Titration parameters:
Delay-5 min.
Sens: 0.1
Check the instrument using PROCEDURE LQA1-18 and HYDRANAL® Water Standard 0.10.
Weigh the cylinder to the nearest 0.1 grams and record the weight as #1.
Attach needle assembly to cylinder. Make sure needle valve is in the closed position. Open main sample valve.
Install the needle into the titration cell solution making sure it does not touch either the anode or the cathode.
Heat the needle section of the needle assembly with the heat gun for a least 1 minute to remove water vapor.
Titrate away any water that came from the needle assembly by pressing the titration button.
When the display reads, “Stable,” and the ug/sec reading is less than 0.1, press <START>. Continue applying heat to
the needle and immediately introduce sample into the Karl Fisher vessel. Bubble sample at a rate of 1.5 to 1.8 liters
per minute. As soon as sample starts entering the vessel, remove drying tube from the titration vessel to keep
pressure from building up in the vessel.
9. Close sample valve after 4.0 minutes. Let the sample that is left in the needle assembly bubble into the vessel.
Twenty to 30 grams of sample should be introduced. Replace the drying tube after the entire sample is in the vessel.
10. Remove the needle assembly by closing the needle valve and disconnecting it from the cylinder. Reweigh the sample
cylinder to the nearest 0.1 grams and record as weight #2.
11.  Record the Micrograms (ug) of moisture present in the sample. Calculate result.
12. Repeat steps 3 - 9 until three results agree within + 10 percent of each other. Report the average of these three results.

N AN

CALCULATION

Titration data (ug)*

Moisture (ug/g) = Wt.#1-Wt.#2

Report results to the nearest 0.1 ug/g.
The minimum report is 2.5 ug/g

* Titration data from instrument (Step 10).

PRECISION AND ACCURACY

A study conducted at the Buffalo Research Lab on a sample of HFC-134a with an average water content of 9.0 ug/g
showed the standard deviation to be 1.48 ug/g with a relative standard deviation of 16.5 percent.

A spiking recovery conduct with the above mentioned sample showed the recovery to be 97.2 percent when conducted
around the samples at 20 ppm.

Written: John L. Welch
Date: 10/07/2008
Revision: Jim Tu

Date: 07/122/2012
Approved: John L. Welch
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Honeywell International, Inc.
Performance Materials and Technologies
Buffalo Research Laboratory

Buffalo, New York 14210

716-827-6245

Determination of Acidity in HFO Refrigerants

Material: HFO Refrigerants
Analyte: Acidity

Technique: Alkalimetric Titration
Specific Method: HFO-Refrigerants-2
Supersedes: None

Also Required: None

PURPOSE

This method describes the determination of acidity in HFO Refrigerants.

SCOPE

This test method is for use with virgin HFO Refrigerants.

PRINCIPAL

o Table of Contents
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The acidity of HFO Refrigerants is determined by bubbling a known quantity of sample through water. Any acidity imparted

to the water is titrated with standardized sodium hydroxide.

SAFETY PRECAUTIONS

1. Consult the MSDS for each chemical used in this method prior to using the method for analysis. Follow the guidelines

specified by the MSDS.

This method may involve the use of hazardous materials, operations and equipment. This method does not purport to
address all of the safety problems associated with its use. It is the responsibility of whomever uses this method to establish
appropriate safety practices and to determine the applicability of regulatory limitations prior to use.

SPECIAL APPARATUS AND REAGENTS
Note: EQUIVALENTS MAY BE SUBSTITUTED.

Buret, Micro, 5 mL with 0.01 mL graduations and a PTFE stopcock.
Gas dispersion tube, polyethylene. Bel-Art Products No.F 13691 or equivalent.
Evaporating dish, porcelain, 525 mL capacity or equivalent.

o=

from Fisher, Cat. No. SS276-1 and standardize as directed in ASTM E200-91.

Water. All water used in the preparation of reagents and in the procedure is either distilled or deionized.
Sodium hydroxide, 0.1 N solution standardized. Prepare and standardize as directed in ASTM E200-91or obtain

6.  Sodium hydroxide 0.01 N solution. Pipet 100.0 mL of 0.1 N sodium hydroxide solution (Reagent from step 6) into a
1000-mL volumetric flask, dilute to the mark with water and mix. The final solution will have a normality 1/10 the
normality of the step 6 reagent, or obtain from Fisher, Cat. No. SS284-1 and standardize as directed in ASTM E200-91.
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7. Hydrochloric acid, approximately 0.1 N solution. Prepare and standardize as directed in ASTM E200-910r obtain
from Fisher, Cat. No. SA54-4 and standardize as directed in ASTM E200-91.

8.  Hydrochloric acid, approximately 0.01 N solution. Transfer 100.0 mL of the 1.0 N hydrochloric acid (Reagent from
step 8) into a 1000-mL volumetric flask and dilute to the mark with water and mix. The final solution will have a
normality 1/10 the normality of the step 8 reagent. An alternative is to obtain from Fisher, Cat. No. SA62-1.

9. Bromothymol blue indicator, 1.0 g/L solution. Dissolve 0.1 g of bromothymol blue, sodium salt, in 100mL of water.
Store solution in a dropping bottle.

PROCEDURE

1.  Place approximately 150 mL of water in the gas dispersion tube or other suitable vessel. Add 6-8 drops of
bromothymol blue indicator.

2. Weigh the sample cylinder to the nearest 0.1 gram and record the weight as A. Support the cylinder so that the
sample will be drawn from the liquid phase.

3.  Connect the sample cylinder and the outlet to the gas dispersion tube. Keep the connections as short as possible.

4.  Adjust the water solution to the green endpoint with 0.01 N sodium hydroxide or 0.01 N Hydrochloric Acid as required
(Note 1).

5.  Bubble sample through the dispersion tube at a rate of 1-2 liters per minute until at least 100 grams of sample has
been added.

6. A positive result for acidity will result in conversion of the indicator from blue-green to yellow (pH <7.6). A negative
result for acidity will result in no change in the indicator color or a change to blue. (Note 2)

7.  If positive result is detected, pour the contents of the dispersion tube into a 525-mL porcelain dish and titrate the
solution to the green endpoint with 0.01 N sodium hydroxide from a 5-mL micro buret.

8.  Reweigh the sample cylinder to the nearest 0.1 gram and record this weight as B.

CALCULATION

mL NaOH x normality NaOH x 36,460

Acidity as ug/g HCI =
y 9/9 AB

Report results to the nearest 0.1 ug/g.
The minimum reportable result shall be 0.5 ug/g

NOTES

1. The volume of NaOH or HCI used for this adjustment should not be included in the titration in procedure Step 4.
2. If the solution remains green or turns blue after sample introduction, no acidity is present in the sample and the
minimum reportable amount must be reported.

PRECISION AND ACCURACY

Studies are planned.

Written: John L. Welch
Date: 10/07/2008
Revision: Jim Tu

Date: 07/12/2012
Approved: John L. Welch
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Honeywell International, Inc.
Performance Materials and Technologies
Buffalo Research Laboratory

Buffalo, New York 14210

716-827-6245

Determination of Non-Volatile Residue in HFO Refrigerants

Material: HFO Refrigerants

Analyte: Total Non-Volatile Residue
Technique: Gravimetric

Specific Method: HFO-Refrigerants-6
Supersedes: None

Also Required: None

PURPOSE

The purpose of this method is to determine the total residue in HFO Refrigerants.

SCOPE
This test method is for use with HFO Refrigerants.

PRINCIPLE

The total residue of HFO Refrigerants is determined by taking a known quantity of sample and evaporating it in a tared
weighing dish, the residue is dried at 105°C, and reweighed. The increase in weight of the dish is the weight of total
residue.

APPLICABILITY
This method is applicable to the determination of total residue as ug/g (ppm) in HFO Refrigerants.

SAFETY PRECAUTIONS

1.  HFO Refrigerants are compressed liquefied gas which becomes very cold as it volatilizes. See MSDS.

This method may involve the use of hazardous materials, operations and equipment. This method does not purport to
address all of the safety problems associated with its use. It is the responsibility of whomever uses this method to establish
appropriate safety practices and to determine the applicability of regulatory limitations prior to use.

SPECIAL APPARATUS AND REAGENTS
Note: EQUIVALENTS MAY BE SUBSTITUTED.

a.  Sample cylinder with cylinder valve, 300-500 mL capacity. Aluminum, steel or stainless steel with adaptor to 1/8”
Swagelok fitting.

Needle valve, 1/8” Swagelok fitting, SS-SS2 or equivalents.

6” (15 cm) 1/8” Stainless steel tubing.

Aluminum dishes, 110 mm diameter, Fisher Catalog 08-732-108, or equivalent.

Heat gun.

© o 00T
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PROCEDURE

1. Collect about 100-150 grams of HFO Refrigerant in the clean, dry sample cylinder assembly from the liquid phase of

a sample container. Weigh the assembly to 0.1g and record as (A).

Attach assembly needle valve to sampling cylinder and connect the valve outlet to the 1/8” tubing.

Weigh one clean and dry aluminum dish to 0.0001g and record the tare weight of sample as (B).

4.  Place the aluminum dish and sampling cylinder in a fume hood. Reverse the cylinder so the HFO Refrigerant is
flowing out as liquid. Position the 1/8” tubing outlet pointing to the center of the aluminum dish. Make sure the needle
valve is set at minimum flow position. Open the cylinder valve slowly and allow the HFO Refrigerant flow into the
aluminum dish. Adjust the needle valve so the liquid flow rate is about 20-50 mL/minute. Adjust flow rate carefully so
HFO Refrigerant does not splash out from the aluminum dish and the 1/8” tubing is not touching the HFO Refrigerant
in the dish. Allow about 100 mL of HFO Refrigerant flow into aluminum dish. Close the cylinder valve.

5.  Gently heat the needle valve and 1/8” tubing with heat gun to make sure no residual HFO Refrigerant is between the
needle valve and cylinder valve nor in the tubing.

6.  Allow HFO Refrigerant to be evaporated from aluminum dish and place the dish in a 105°C oven for 30 minutes.

7. Allow the sampling to cool to room temperature and the moisture to evaporate from the cylinder surface.
Disassemble the needle valve and 1/8” tubing. Reweigh the sampling cylinder to 0.1g and record as (C).

8.  Remove the dish from the oven, cool in a desiccator, reweigh the dishes to 0.0001g and record the final weights as (D).

LN

CALCULATION

ug/g (ppm) Total Residue = [D-B] x 1,000,000
[C-A]

Report result to the nearest 0.1 ug/g

The minimum report is 1 ug/g

Where: A = Gross weight of the sampling cylinder with liquid HFO Refrigerant, in grams
B = Tare weight of the aluminum dish, in grams
C = Final weight of the sampling cylinder, in grams
D = Final weight of the aluminum dish, in grams

PRECISION AND ACCURACY

Studies are planned.

Written: John L. Welch

Date: 10/07/2008

Revision: Jim Tu

Date: 07/12/2012

Date: 9/24/2012: Revised the procedure so the methylene chloride is not needed for this analysis.
Date:11/15/2012: Correct Fisher catalog part number for aluminum dishes

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.

Doc Number: HFO-Refrigerants-6



o Table of Contents
Solstice® yf Refrigerant User Guide — Asia-Pacific

Honeywell Determination of Chloride Doc Number: HFO-Refrigerants-4

in HFO Refrigerants Part 3 - Page 90

Honeywell International, Inc.
Performance Materials and Technologies
Buffalo Research Laboratory

Buffalo, New York 14210

716-827-6245

Determination of Chloride in HFO Refrigerants

Material: HFO Refrigerants
Analyte: Chloride

Technique: Silver Nitrate Precipitation
Specific Method: HFO-Refrigerants-4
Supersedes: None

Also Required: None

PURPOSE

This method describes the determination of chloride in HFO Refrigerants.

SCOPE

This test method is for use with virgin HFO Refrigerants.

PRINCIPLE

The chloride of HFO Refrigerants is determined by bubbling a known quantity of sample through silver nitrate/methanol
solution. Any chloride will be precipitation as silver chloride where visual turbidity could be observed.

SAFETY PRECAUTIONS

1. Consult the MSDS for each chemical used in this method prior to using the method for analysis. Follow the guidelines
specified by the MSDS.

This method may involve the use of hazardous materials, operations and equipment. This method does not purport to
address all of the safety problems associated with its use. It is the responsibility of whomever uses this method to establish
appropriate safety practices and to determine the applicability of regulatory limitations prior to use.

SPECIAL APPARATUS AND REAGENTS
Note: EQUIVALENTS MAY BE SUBSTITUTED.

1. Amber-glass bottle, 300 mL

2. Research grade silver nitrate (AgNO5)

3. Research grade anhydrous methanol (CH;OH)

4. Concentrated nitric acid (HNO,)
PROCEDURE

Prepare alcoholic silver nitrate solution as follows

1. Add 8 grams of silver nitrate to 200 mL of anhydrous methanol in an amber-glass bottle.
2.  Place stopper in bottle and mix contents until no more of the silver nitrate dissolves.
3. Allow remaining solids to settle and use the clear, supernatant liquid, filtered, if necessary.
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Sample analysis

1. Weigh a clean evacuated sample cylinder to the nearest 0.1 grams and record the weight as (A).

2. Collect about 10 to 30 g of HFO Refrigerants liquid in the sample cylinder. Weigh the sample cylinder and record the
weight as (B).

3.  Calculated the volume of HFO Refrigerants in the sample cylinder using following equation.

B-A
Density of 1234yf@ambient T

Volumne =

&

Add the same volume of anhydrous methanol to a 100-mL test tube.

5.  Forevery 5 mL of anhydrous methanol add 3 drops of alcoholic silver nitrate solution to the test tube. Add one drop
of nitric acid. Swirl until mixed.

Bubble all HFO Refrigerants sample into the test tube slowly. At the end, swirl until well mixed.

7.  Observe results.

a. If solution is clear, test is NEGATIVE for inorganic chlorides. Report as passes test.

b.  If solution is cloudy, test is POSITIVE for inorganic chlorides. Report as fails test.

o

PRECISION AND ACCURACY

The sensitivity of the chloride turbidity test using 5 mL of HFO Refrigerants in 5 mL of methanol containing three drops of
saturated AgNQO; is approximately 3 ppm’.

1. AHRI Standard 700-95, appendix C.

Written: Jim Tu, 04/25/2012
Revised: Jim Tu, 07/12/2012
Approved: John L. Welch
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Honeywell International, Inc.
Performance Materials and Technologies
Buffalo Research Laboratory

Buffalo, New York 14210

716-827-6245

Determination of HFO Refrigerants Assay

APPLICATION

This method describes the determination of purity and impurity profile for HFO refrigerants production samples by gas
chromatography.

PRINCIPLE

A representative sample is injected into a gas chromatograph using a 2.0 mL gas tight syringe. The components present
are detected with a flame ionization detector, identified by retention times, then quantified using peak area.

SAFETY PRECAUTIONS

1. HFO Refrigerants are a compressed liquefied gas which becomes very cold as it volatilizes. See MSDS.

This method may involve the use of hazardous materials, operations and equipment. This method does not purport to
address all of the safety problems associated with its use. It is the responsibility of whomever uses this method to establish
appropriate safety practices and to determine the applicability of regulatory limitations prior to use.

APPARATUS:
Note: EQUIVALENTS MAY BE SUBSTITUTED

1.  Gas chromatograph equipped with a flame ionization detector (FID), Perkin-Elmer 9000, or equivalent.

2.  Electronic interface, Perkin-Elmer 900 or equivalent. Totalchrom software version 6 and a personal computer for data
reduction and output.

2.0 mL Gas tight syringe (sample size 1.0mL).

4. Column: 1percent SP™-1000, 60/80 Carbopack B column, 24 ft, 1/8”, stainless steel column. (available through

5

SUPELCO)
INSTRUMENT CONDITIONS:
Carrier Flow (helium) 20 mL/minute (approx. 60 psi)
FID Hydrogen Flow 45 mL/minute
FID Air Flow 450 mL/minute
Injector Temperature 200°C
Injection Volume 1.0mL
Detector Temperature 250°C

Sensitivity 20, -3
Oven Temperature Program:

Initial Temperature 35°C

Initial time 5 minutes

Temperature Ramp 10°C/minute
Temperature 2 200°C

Hold 10 minutes
Equilibration Time: not less than 0.5 minute
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STANDARDIZATION - VOLUME %

The volume percent gas standards will be provided by Honeywell.

SAMPLE PREPARATION

A 1.0 mL gas sample of the vaporized liquid HFO Refrigerants from a tedlar bag is injected into a GC using a 2-mL gas
tight syringe.

PROCEDURE

1. After GC has stabilized, inject the HFO Refrigerants sample and collect chromatographic data using above conditions.
2.  Calculate Volume percent based upon the data from the known standard

Written by: Jim Tu 7/9/2012
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Honeywell International, Inc.
Performance Materials and Technologies
Buffalo Research Laboratory

Buffalo, New York 14210

716-827-6245

Determination of Non-Condensable Gases in HFO Refrigerants

Material: HFO Refrigerants
Analyte: Non-Condensable gases
Technique: Gas Chromatography
Specific Method: HFO-Refrigerants-8
Supersedes: None

Also Required: None

PURPOSE

The purpose of this method is to determine the non-condensable gases in virgin HFO Refrigerants as air.

SCOPE

This test method is for use with virgin HFO Refrigerants

PRINCIPLE

A measured volume of sample from the vapor phase of a sample cylinder is chromatographed with the area counts of the
air peak being compared to those of standards similarly chromatographed.

LIMITATIONS AND INTERFERENCES

Care must be taken to inject only sample vapor. Injections of liquid phase will yield significantly lower results
(non-condensable gases are only marginally soluble in HFO Refrigerants liquid, can damage the test gauge and overload
the column. All compound identities are based on retention time and interfering compounds can be misidentified.

APPLICABILITY

This method is applicable to the gas chromatographic determination of non-condensable gases in virgin HFO Refrigerants.

SAFETY PRECAUTIONS

1. HFO Refrigerants are a compressed liquefied gas which becomes very cold as it volatilizes. See MSDS.

This method may involve the use of hazardous materials, operations and equipment.

This method does not purport to address all of the safety problems associated with its use. It is the responsibility of
whomever uses this method to establish appropriate safety practices and to determine the applicability of regulatory
limitations prior to use.

SPECIAL APPARATUS AND REAGENTS
Note: EQUIVALENTS MAY BE SUBSTITUTED.

a. Gas chromatography: Hewlett-Packard 5890, equipped with a thermal conductivity detector.
b.  Electronic integrator or data station: Perkin-Elmer Turbochrom.
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Determination of Non-Condensable
Gases in HFO Refrigerants

c.  Gas chromatographic column: stainless steel 6 foot x 1/8 inch containing Porapak QS, 80-100 mesh. available from

Supelco.

d.  Flow meter.

e.  Six-port gas sample valve port and loop, 1-mL from Valco.

f. Gas handling manifold with vacuum test gauge (0-760mmHg), Ashcroft (302084SD02L15#A).

g. Helium, chromatographic grade.

h.  Precision vacuum pump, Model DD-90 (0.1mmHg). Fisher Scientific Cat. No. 01-182-13.

i Certified gas mixture standard — 1.5 volume percent air balanced helium. Available from specialty gas supply
company.

PROCEDURE

Operating Conditions.

Gas Chromatographic conditions

Detector TCD

Carrier gas helium 20 mL/min.
Injection Port Temp 175°C

Detector Temp. 220°C

Column Temp. 35°C for 8 minutes, ramp temperature 20°C/minute to 200°C
Max. Column Temp. 250°C

Sample Size 1 mL loop containing 600mmHg of sample
Detector sensitivity High

Totalchrom conditions

Delay Time 0.00 min.

Run Time 14.5 min.

Sampling Rate 1.25 points/ second
Range 0

Autozero OFF

Bunch Factor 1 points

Noise Threshold 1uv

Area Threshold 5.00 uv

Width Ratio 0.100
Valley-to-peak Ratio 0.100

Peak Height Ratio 5.000

Adjusted Height Ratio 4.000

Valley Height Ratio 3.000

Part 3 - Page 95

COMPONENT INFORMATION
Components retention time can be acquired by certified gas mixture standard.

PROCEDURE

1. Using the appropriate regulator, connectors and tubing, attach the standard cylinder to the sample manifold in an
upright position.

With the standard cylinder valve closed, evacuate the sampling manifold, loop and lines.

Close the vacuum valve, open the cylinder valve, and then purge the sample loop and lines with standard gas.
Close cylinder valve, and then open vacuum valve.

Repeat steps 2 - 4 two more times then evacuate.

o kN
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6.  Turn off vacuum valve. Open the cylinder valve and charge 600 mm Hg of standard to the sample loop. Allow the
pressure to stabilize, and then inject the standard.
7.  Determine and record the area counts of the air peak.

8.  Analyze the standard three times and determine the average area counts.
9. Remove standard cylinder and repeat steps 1-8 for the HFO Refrigerants sample cylinder. Analyze the sample in
duplicate.
CALCULATIONS

1.  Calculate the Volume percent of air in the sample using the following equation

Vol.% Air = Vol % Air Standard x Average Area counts Air in Sample
' Average Area counts of Air peak of the standard

Total non-condensable = Vol. % Air

Report results to the nearest 0.1%.
Minimum reportable result is 0.1%

Written: John L. Welch

Date: 10/07/2008

Revision: Jim Tu

Date: 07/12/2012 - revise the column length to match AHRI Standard 700-2006, Appendix C and revise the total non-condensable as Air vol.%
Date 9/24/2012 — remove figure 1 which is no longer applicable.

Approved: John L. Welch
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Honeywell Scheme for Non-Condensable Doc Number: HFO-QC Setup-5
GC Injection valve Part 3 - Page 97

Scheme for Non-Condensable GC Injection Valve

<« 1 mL Sampling Loop

Plug

To Non-Condensable
From Sampling GC Pack Column
Manifold

Helium Carrier

\ 6 Way Sample Injection Valve
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Honeywell Scheme for Non-Condensable Doc Number: HFO-QG Setup-6
GC Sampling Manifold Part 3 - Page 98

Scheme for Non-Condensable GC Sampling Manifold

:% » To Vacuum Pump

o/ Pressure Guage 0-780 mmHg

Vent <—§<——l;El<—<—l;El<— Sample In
Vent <—I;El<—

1 psig
Check Valve

1 mL Sampling Loop

Plug
- To Non-Condensable
To GC GC Pack Column
and Loop

Helium Carrier

\ 6 Way Sample Injection Valve
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Honeywell Sample Size Summary Chart Doc Number: HFO-QC Samples-2
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Analyses Level Summary

. / . 1234yf
Sample type Requirad) SFrequency szl Cylinder size Analysis sampling
Analyses When Sample?
amount
1L/ liquid (Also ) . .
; - . Assay, Moisture, Non-Volatile Residue
Incoming virgin ; the retained ) o ’ 10009
bulk materials Level 1 | Every container Yes sample) Acidity, Chlorides
. at receiving
(ISO container)
300ml-1L / gas Non Condensable Gas ~20g
Bulk storage and One per lot or 300ml-1L/ liquid | Assay, Moisture, Non-Volatile Residue 250-280g
intermediate Level 2 new materials No
material cylinders are added 300ml-1L/ gas Non Condensable Gas ~209
300ml-1L / liquid | Assay, Moisture, Non-Volatile Residue 250-280g
gg&?ﬁl from Level 2 One per lot No
ing 300ml-1L / gas Non Condensable Gas ~20g
N Assay, Moisture, Non-Volatile Residue
500ml-1L / liquid S S ’ 350-380g
Day tank Level 1 As needed No Acidity, Chlorides
300ml-1L / gas Non Condensable Gas ~20g
Down Packaged containers less than 450 kg, 1000 Ib but greater than 100 kg only
Returned 300mI-1L / liquid Assay, Moisture, 100-130g
cylinders from Level 3 vn +1 per lot No
OEM producers 300ml-1L / gas Non Condensable Gas ~20g
Returned
cylinders from 300ml-1L / liquid | Assay, Moisture, 100-130g
aftermarket
customers with Level 3 vn +1 per lot No
tamper evident 300ml-1L / gas Non Condensable Gas ~20g
seals
HFO Refrigerants
cylinders without 300ml-1L / liquid Assay, Moisture, Non-Volatile Residue 250-2809g
tamper evident
seals or cylinders Level 2 vn +1 per lot No
with the tamper 300ml-1L / gas Non Condensable Gas ~20g
seal broken
For down packaged containers smaller than 100 kg. Perform analyses from the containers directly
300ml-1L / liquid | Assay, Moisture, Non-Volatile Residue 250-280g
Level 2 One per lot No
Down packaged 300ml-1L / gas Non Condensable Gas ~20g
containers 450 kg,
1000 Ib or greater The rest of 300ml-1L /liquid | Assay, Moisture 100-130g
Level 3 the lot No
300ml-1L/ gas Non Condensable Gas ~209
1L/ liquid (Also the| Assay, Moisture, Non-Volatile Residue, 1000
Bulk ISO Every ISO retained sample) Acidity, Chlorides 9
) Level 1 . Yes
shipment before shipment
300ml-1L / gas Non Condensable Gas ~20g
Reworked material | As needed | Every container No
Bulk heel for N/A
return of the ISO As Requested by Honeywell
to Honeywell
Notes: 1) For ISO, bulk tanks and down packaged containers greater than 100 kg, use sampling cylinders for QA/QC analysis.

2) For down packaged containers smaller than 100 kg., perform analyses from the containers directly.
3) For ISO retain sample, the QA/QC analyses will be performed from the sampling cylinder and then the sampling cylinder becomes retained sample cylinder.

Created by: Jim Tu 10/23/2012

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.

www.honeywell-refrigerants.com




o Table of Contents

Part 4
Cylinder Specifications and Drawings







o Table of Contents
Solstice® yf Refrigerant User Guide — Asia-Pacific

Honeywell 4.5 kg Non Returnable Document S-7863-YF

Cylinder Specification Part 4 - Page 103

Regions: Asia-Pacific (ex. Japan, Australia
and South Korea)

Water Capacity: 15 Ibs / 6 Liters

Features: DOT39 Compliant CG-7 with a
Pressure Relief Device for flammables

Valve Outlet: CGA 166

Thread Pattern: 0.500 - 16 ACME - 2G -
LH - EXT (Left Handed Threads)

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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Honeywell 4.5 kg Non Returnable

Cylinder Specification Part 4 - Page 104

Honeywell

Fluorine Products

P.O. Box 1053

Morristown, NJ 07962-1053

Container Purchase Specifications Spec No.: S-7863-YF Page 1 of 3
Date: 2/18/13
Supersedes Spec. No.: New
1. Type: Change: J color Rev 3
Steel Cylinder, 15 Ibs. water capacity, DOT-39/TC-39M Product: 1234yf
JUG, Non-Returnable Location: Danville
2. Detail Requirements:
a. Capacity: 415 cu. in. (15.4 Ibs. w.c.) minimum.
b. Material: ASTM 620, Class |, drawing quality aluminum killed low carbon steel.
c. Construction: Two drawn steel shells, circumferentially welded or brazed, with welded foot ring or extruded feet

and steel valve body with welded carrying handle.

Service Pressure: 260 psig
Test Pressure: 325 psig

All cylinders are to be designed, constructed, inspected, leak checked, burst-tested and date coded
in accordance with DOT-39 /TC-39M specifications and CGA “Recommended Safe Practices for
DOT-39 Fluorocarbon Steel Cylinders.”

Deviations from these DOT/TC specifications and CGA recommendations are not authorized.

No modifications in the design of the cylinder, valve, relief device or unit carton may be made without
prior authorization from Honeywell.

d. Valve and Pressure Relief Device: Each cylinder to be equipped with a refillable valve and relief device as follows:
Valve: Steel valve body with 0.500-16 ACME-2G-LH-EXT. (CGA 166) threaded outlet, welded into top center of
cylinder. A solid stem of glass-filled nylon to be crimped into the valve body. Design of this valve is such

that once the stem has been torqued closed, the non-refillable mechanism is activated, thereby preventing
refill and allowing only discharge of contents

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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Honeywell 4.5 kg Non Returnable

Cylinder Specification Part 4 - Page 105

Honeywell

Fluorine Products

P.O. Box 1053

Morristown, NJ 07962-1053

Container Purchase Specifications Spec No.: S-7863-YF Page 2 of 3
Date: 2/18/13
Supersedes Spec. No.: New
1. Type: Change: J color Rev 3
Steel Cylinder, 15 Ibs. water capacity, DOT-39/TC-39M Product: 1234yf
JUG, Non-Returnable Location: Danville

2. Detail Requirements:

Pressure Relief Device: CGA CG-7 reseating relief device to be welded into upper shoulder of cylinder. Relief
device operating range: 340-520 psig.

Cylinders to be shipped with valves open and outlets sealed with push-on plastic caps.

e. Tare Weight (approximate): 31/2 Ibs.

f. Dimensions (approximate): 71/2” O.D. x 14 1/2” O.H.

g. Interior: Must be dry, clean and free of rust, oil, water and other foreign matter.

h. Markings: Cylinders and unit cartons to be legibly date coded in accordance with CGA

“Recommendations”. Cylinder to bear required DOT-39/TC-39M markings.
i. Painting & Printing: Cylinders to be thoroughly dried in preparation for painting. Paint to be uniformly
applied to exterior surface, relief disc cup and handle. Paint color and silk screen

decoration are as follows:

Solstice 1234yf - Cylinder to be painted white, valve opening to be protected from
overspray.

A contrasting 2” wide red [Pantone 485C] band is to be painted around the
circumference of the cylinder positioned just below the cylinder shoulder radius at
the top of the cylinder, per SAE J2844, AHRI Guideline N-2008: 4.8.

Silk screen to be centered with valve outlet.

Silk screen and paint must be thoroughly dried before cylinder is packed into shipper

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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Honeywell 4.5 kg Non Returnable

Cylinder Specification Part 4 - Page 106

Honeywell

Fluorine Products

P.O. Box 1053

Morristown, NJ 07962-1053

Container Purchase Specifications Spec No.: S-7863-YF Page 3 of 3
Date: 2/18/13
Supersedes Spec. No.: New
1. Type: Change: J color Rev 3
Steel Cylinder, 15 Ibs. water capacity, DOT-39/TC-39M Product: 1234yf
JUG, Non-Returnable Location: Danville
j. Carton: Each cylinder to be packed into a single unit carton, positioned so that the valve outlet points toward

the die cut circular hole. Top flaps to be folded shut; bottom flaps to be stapled or glued.
Cylinders/cartons to be unitized for shipment on four-way entry wooden pallets, measuring 36” x 48”.

Cartons, to be unprinted natural kraft and constructed to Honeywell’s specification no. S-6805-8.

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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Honeywe" 4.5 kg Returnable Doc Number: M-8110-yf

Cylinder Specification Part 4 - Page 107

Regions: Asia-Pacific (ex. Japan)
Water Capacity: 15 Ibs / 6 Liters

Features: Light weight and plastic handles for easy
transport, dual phase valve for gas or liquid discharge

Valve Outlet: CGA 166

Thread Pattern: 0.500 - 16 ACME - 2G - LH - EXT
(Left Handed Threads)

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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Honeywell 4.5 kg Returnable

Cylinder Specification Part 4 - Page 108

Honeywell

Fluorine Products

P.O. Box 1053

Morristown, NJ 07962-1053

Container Purchase Specifications Spec No.: M-8110-YF Page 1 of 2
Date: 2/18/13
Supersedes Spec. No.: 8110-YF Rev 1
1. Type: Change: J color
Returnable Steel Cylinder 15.5 Ibs. Water Capacity P"Odl{Ct: Solstice® 1234yf
DOT 4BA400/TC/EN Location:
2. Detail Requirements:
a. Capacity: 15.5 Ibs. water, minimum.
b. Material: Open hearth or electric steel of with minimum wall thickness of .082”.

Compositions of steel to be in accordance with DOT 4BA/TC/EN specifications.

c. Construction: Two drawn steel shells circumferentially welded, with welded foot ring and collar. Construction to
comply with DOT 4BA specifications for a service pressure of 400 psig. and Transport Canada (TC)
4BA specifications for a service pressure of 400 psig

d. Opening: Top head to have 3%”-14 NGT opening.

e. Valve and Pressure Relief Device:

Option A: Neriki air-activated liquid/vapor valve #DCU-2-018-1A with .500-16ACME-LH-EXT (CGA 166) outlet
and replaceable pressure relief valve #3EA-003-2 installed.

Valve inlet CGA 3%-14NGT Taper 1/16

The start-to-discharge pressure of the relief valve must be between 600 and 800 psig; the flow rating
pressure shall not exceed 800 psig.

Each valve to be assembled with a securely clamped polyethylene dip tube extending to the base of
the cylinder. Valve to be installed such that the outlet faces the handle opening.

f. Tare Weight: 11. Ibs. (approximate) with valve.
g. Dimensions: (Approximately) 7 ¥2” O.D. x 14 3/4” from bottom of foot ring to top of collar.
h. Interior: Must not contain in excess of 1.5 grams of particulate matter (rust, slag, scale and other solids) and

must show no evidence of moisture or oil

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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Honeywell 4.5 kg Returnable

Cylinder Specification Part 4 - Page 109

Honeywell

Fluorine Products

P.O. Box 1053

Morristown, NJ 07962-1053

Container Purchase Specifications Spec No.: M-8110-YF Page 2 of 2
Date: 2/18/13
Supersedes Spec. No.: 8110-YF Rev 1
1. Type: Change: J color
Returnable Steel Cylinder 15.5 Ibs. Water Capacity Produ.ct: Solstice® Refrigerants 1234yf
DOT 4BA400/TC/EN Location:
2. Detail Requirements:
i. Markings: Collar to bear required DOT 4BA 400 markings and the following:
- “Honeywell”
- Tare weight including valve
- Water capacity
j. Painting: Solstice 1234YF- Cylinder to be painted white, valve opening to be protected from overspray.

A contrasting 2” wide red [Pantone 485C] band is to be painted around the circumference of the
cylinder positioned just below the cylinder shoulder radius at the top of the cylinder, per SAE J2844,
AHRI Guideline N-2008: 4.8.

k. Test Reports: Copies of complete cylinder test reports are to be supplied to
Honeywell
Fluorine Products
101 Columbia Turnpike
Morristown, NJ. 07962
Attn: Insert the Name of the buyer from the PO

Cylinder manufacturer will also maintain copies of these reports.

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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Honeywell 5 kg KHK Returnable Cylinder Doc Number: RC-KHK-5kg
Specification Part 4 - Page 110

Region for use: Japan

Design Features: Tamper Proof Evident Sticker, Anti-Fill
Protection, Dual Phase Valve, Dip Tube attached, Liquid
or Vapor Discharge

Certifications: KHK

Cylinder Specifications: 6 Liter Water Capacity, 3.0 MPa
Hydraulic Test Pressure, Tare Weight ~4.5kg

Valve Outlet: CGA 166, Left Handed Threads 0.500 —
16 ACME - 2G - LH - EXT

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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Honeywe" 11.3 kg Non Returnable Doc Number: S-1234-YF

Cylinder Specification Part 4 - Page 111

Regions: Asia-Pacific (ex. Japan, Australia
and South Korea)

Water Capacity: 29.7 Ibs / 13.6 Liters

Features: DOT39 Compliant CG-7 with a
Pressure Relief Device for flammables

Valve Outlet: CGA 166

Thread Pattern: 0.500 - 16 ACME - 2G -
LH - EXT (Left Handed Threads)

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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Honeywell 11.3 kg Non Returnable

Cylinder Specification Part 4 - Page 112

Honeywell

Fluorine Products

P.O. Box 1053

Morristown, NJ 07962-1053

Container Purchase Specifications Spec No.: S-1234-YF Page 1 of 2
Date: 2/18/13
Supersedes Spec. No.:
1. Type: Change: J color Rev 3
30 Ib. Non-Returnable, Non-Refillable, Steel Cylinder Produ.ct: 1234yf
(JUG) (9%2 inch) Location:
2. Detail Requirements:
a. Capacity: 840 cu. in. (30.4 Ibs. w.c.) nominal
b. Material: ASTM 620, Class |, drawing quality aluminum killed low carbon steel.
c. Construction: Two drawn steel shells, circumferentially welded or brazed, with welded foot ring or extruded feet

and steel valve body with welded carrying handle.

Service Pressure: 260 psig
Test Pressure: 325 psig

All cylinders are to be designed, constructed, inspected, leak checked, burst-tested and date coded
in accordance with DOT-39 specifications and CGA “Recommended Safe Practices for DOT-39
Fluorocarbon Steel Cylinders.”

Deviations from these DOT specifications and CGA recommendations are not authorized.

No modifications in the design of the cylinder, valve, pressure relief device or unit carton may be
made without prior authorization from Honeywell.

d. Valve and Pressure Relief Device:
Each cylinder to be equipped with a non-refillable valve and pressure relief device as follows:
Valve: Steel valve body with .500-16 ACME-2G-LH-EXT. (CGA 166) threaded outlet, welded into top center
of cylinder. A solid stem of glass-filled nylon to be crimped into the valve body. Stem must be in the
open position to allow for evacuation and filling of the cylinder. Design of this valve is such that once

the stem has been torqued closed, the non-refillable mechanism is activated, thereby preventing refill
and allowing only discharge of contents from the cylinder.

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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Honeywell 11.3 kg Non Returnable

Cylinder Specification Part 4 - Page 113

Honeywell

Fluorine Products

P.O. Box 1053

Morristown, NJ 07962-1053

Container Purchase Specifications Spec No.: S-1234-YF Page 1 of 2
Date: 2/18/13
Supersedes Spec. No.:
1. Type: Change: J color Rev 3
30 Ib. Non-Returnable, Non-Refillable, Steel Cylinder Produ.ct: 1234yf
(JUG) (9%2 inch) Location:
2. Detail Requirements:
Pressure Relief Device: CGA CG-7 reseating relief device to be welded into upper shoulder of cylinder.

Relief device operating range: 340-520 psig.

Cylinders to be shipped with valves open and outlets sealed with push-on plastic caps.

e. Tare Weight (approximate): 6 Ibs.

f. Dimensions (approximate): 9%"0.D. x 16 72" O.H.

g. Interior: Must be dry, clean and free of rust, oil, water and other foreign matter.

h. Markings: Cylinders and unit cartons to be legibly date coded in accordance with CGA

“Recommendations”. Silk screen to bear required DOT-39 markings

i. Painting & Printing: Cylinders to be thoroughly dried in preparation for painting. Paint to be uniformly
applied to exterior surface, relief disc cup and handle. Paint color and silk screen
decoration are as follows:

Solstice 1234YF- Cylinder to be painted white, valve opening to be protected from
overspray.

A contrasting 2” wide red [Pantone 485C] band is to be painted around the
circumference of the cylinder positioned just below the cylinder shoulder radius at
the top of the cylinder, per SAE J2844, AHRI Guideline N-2008: 4.8

Silk screen to be centered with valve outlet
Silk screen and paint must be thoroughly dried before cylinder is packed into
shipper carton.

j. Carton: Each cylinder to be packed into a single unit carton, positioned so that the valve
outlet points toward the die cut circular hole. Scored top flaps to be folded inward,
securing the handles. Top flaps to be stapled twice or glued. Bottom flaps may be
stapled or glued. Cylinders/cartons to be unitized for shipment on four-way entry
wooden pallets, measuring 36” x 48”, or 38” x 48”, in accordance with instructions
from receiving location.

Cartons are to be constructed to Honeywell specification no. S-6807-13.

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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Honeywe“ 11.3 kg Returnable Doc Number: M-8100-yf

Cylinder Specification Part 4 - Page 114

Regions: Asia-Pacific (ex. Japan)
Water Capacity: 29.7 Ibs / 13.6 Liters

Features: Light weight and plastic handles for easy
transport, dual phase valve for gas or liquid discharge

Valve Outlet: CGA 166

Thread Pattern: 0.500 - 16 ACME - 2G - LH - EXT
(Left Handed Threads)

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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Honeywell 11.3 kg Returnable

Cylinder Specification Part 4 - Page 115

Honeywell

Fluorine Products

P.O. Box 1053

Morristown, NJ 07962-1053

Container Purchase Specifications Spec No.: M-8100yf Page 1 of 2
Date: 2/18/13
Supersedes Spec. No.: New Rev 1
1. Type: Change: J color
Returnable Steel Cylinder 30.0 Ibs. water capacity P"Odl{Ct: 1234Yf
DOT 4BA400/TC4BAM28/EN Location: Danville
2. Detail Requirements:
a. Capacity: 30.0 Ibs. water
b. Material: Open hearth or electric steel with minimum wall thickness of 0.090 in.
c. Construction: To comply with DOT/TC 4BA/EN specifications for a service pressure of 400 psig. Collar to be heavy

gauge 270 degree style with a 1/4” hole drilled opposite the opening; foot ring to be heavy gauge.
Foot rings and collars to be nestable for stacking.

d. Opening: Top spud to have 3/4 in.-14NGT opening.
e. Valve and Pressure Relief Device:

Option A: Neriki air-activated liquid/vapor valve #DCU-2-018-1A with .500-16ACME-LH-EXT (CGA 166) outlet
and replaceable pressure relief valve #3EA-003-2 installed. Valve inlet CGA 3-14NGT Taper 1/16

The start-to-discharge pressure of the relief valve must be between 600 and 800 psig; the flow rating
pressure shall not exceed 800 psig. Each valve to be assembled with a securely clamped
polyethylene dip tube extending to the base of the cylinder. Valve to be installed such that the outlet
faces the handle opening.

f. Tare Weight: Approximately 18.8 Ibs.
g. Dimensions: 9 in. diameter x 20 in. height.
h. Interior: Must be dry, clean, and free of rust, oil, water and other foreign matter.

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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Honeywell 11.3 kg Returnable

Cylinder Specification Part 4 - Page 116

Honeywell

Fluorine Products

P.O. Box 1053

Morristown, NJ 07962-1053

Container Purchase Specifications Spec No.: M-8100yf Page 2 of 2
Date: 2/18/13
Supersedes Spec. No.: New Rev 1
1. Type: Change: J color
Returnable Steel Cylinder 30.0 Ibs. water capacity P"Odl{Ct: 1234Yf
DOT 4BA400/TC4BAM28/EN Location: Danville
2. Detail Requirements:
i. Markings: Collar to bear required DOT/TC 4BA/EN markings and manufacturer’s registered symbol and serial

number. Purchaser’s identification to be included as follows:
“Honeywell”
Tare weight of cylinder, including valve, to be stamped on collar.

j. Painting: Solstice® 1234YF- Cylinder to be painted white, valve opening to be protected from overspray.
A contrasting 2” wide red [Pantone 485C] band is to be painted around the circumference of the
cylinder positioned just below the cylinder shoulder radius at the top of the cylinder, per SAE J2844,
AHRI Guideline N-2008: 4.8.

k. Test Reports: Cylinder test reports are to be sent to:

Honeywell
Fluorine Products
101 Columbia Road
Morristown, NJ. 07962
ATTN: The Buyers Name associated with the PO
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Honeywell 10 kg KHK Returnable Doc Number: RC-KHK-10kg

Cylinder Specification Part 4 - Page 117

Region for use: Japan

Design Features: Tamper Proof Evident Sticker, Anti-Fill Protection,
Dual Phase Valve, Dip Tube attached, Liquid or Vapor Discharge

Certifications: KHK

Cylinder Specifications: 11.8 Liter Water Capacity, 3.0 MPa
Hydraulic Test Pressure, Tare Weight ~7kg

Valve Outlet: CGA 166, Left Handed Threads 0.500 - 16 ACME -
2G - LH-EXT

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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Regions: Asia-Pacific (ex. Japan)
Water Capacity: 123 Ibs / 55.8 Liters

Features:

Manageable size cylinders in tight spaces
and good capacity for lower production
environments

Valve Outlet:
CGA 670
Dual Phase

Thread Pattern:
1.030 - 14 NGO -LH - EXT
(Left Handed Threads)
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Honeywell

Fluorine Products

P.O. Box 1053

Morristown, NJ 07962-1053

Container Purchase Specifications Spec No.: M-8120-YF Page 1 of 2
Date: 2/18/13
Supersedes Spec. No.: New Rev 1
1. Type: Change: J color
Returnable Steel Cylinder 123 Ibs. Water Capacity Produ.ct: 1234yt
DOT 4BW400/TC4BWM27/EN Location:
2. Detail Requirements:
a. Capacity: 123 Ibs. water, minimum.
b. Material: Open hearth or electric steel of prescribed analysis.
c. Construction: Longitudinally welded shell with ellipsoidal head welded to each end, with welded foot ring and 3

1/8”-11 TPI spud welded on top for valve cover. Construction to comply with U.S. Department of
Transportation (DOT) and Transport Canada (TC) 4BW specifications for a service pressure of 260 psig.

d. Opening: Top spud to have 3”-14 NGT opening. Cylinders to be equipped either with a specified valve and dip
tube or a steel plug, installed wrench tight to prevent accumulation of moisture and contamination.
Cylinders to be supplied with valve covers.
e. Valve and Pressure Relief Device:
Option A:
Neriki air-activated liquid/vapor valve #D-7CU-502-2 with.1.030-14NGO--LH-EXT (CGA 670) outlet
and replaceable pressure relief valve #3EA-003-2 installed.

Valve inlet CGA %-14NGT Taper 1/16

The start-to-discharge pressure of the relief valve must be between 600 and 800 psig; the flow rating
pressure shall not exceed 800 psig.

Each valve to be assembled with a securely clamped polyethylene dip tube extending to the base of
the cylinder. Valve to be installed such that the outlet faces the handle opening.

f. Tare Weight: 65 Ibs. (approximate) with valve and cap.
g. Dimensions: (Approximate) 10” O.D. x 48” from bottom of foot ring to top face of threaded opening.

h. Interior: Must not contain in excess of 1.5 grams of particulate matter (rust, slag, scale and other solids) and
must show no evidence of moisture or oil.

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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Honeywell

Fluorine Products

P.O. Box 1053

Morristown, NJ 07962-1053

Container Purchase Specifications Spec No.: M-8120-YF Page 2 of 2
Date: 2/18/13
Supersedes Spec. No.: New Rev 1
1. Type: Change: J color
Returnable Steel Cylinder 123 Ibs. Water Capacity P"Odl{Ct: 1234yt
DOT 4BW400/TC4BWM27/EN Location:
2. Detail Requirements:
i. Markings: Shoulder to bear required DOT/TC 4BW/EN markings and manufacturer’s registered symbol and

serial number. Owner’s registered symbol to be stamped on shoulder, opposite the DOT/TC
markings, as follows:

“Honeywell”
Tare weight of cylinder (include 1% Ibs. for valve) to be stamped on shoulder.

j. Painting: Solstice® 1234YF- Cylinder to be painted white, valve opening to be protected from overspray.
A contrasting 2” wide red [Pantone 485C] band is to be painted around the circumference of the
cylinder positioned just below the cylinder shoulder radius at the top of the cylinder, per SAE J2844,
AHRI Guideline N-2008: 4.8.

k. Test Reports: Cylinder test reports are to be sent to:

Honeywell

Fluorine Products

101 Columbia Road

Morristown, NJ. 07962

Attn: The purchasing contact indicated on the PO
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yi Reirige

Honesy wvell

Region for use: Japan

Design Features: Tamper Proof Evident Sticker, Anti-Fill Protection,
Dual Phase Valve, Dip Tube attached, Liquid or Vapor Discharge

Certifications: KHK

Cylinder Specifications: 54 Liter Water Capacity, 3.0 MPa Hydraulic
Test Pressure, Tare Weight ~24kg

Valve Outlet: CGA 670, Left Handed Threads 1.030 - 14 NGO
- LH-EXT
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Region for use: Japan

Design Features: Tamper Proof Evident Sticker, Anti-Fill Protection,
Dual Phase Valve, Dip Tube attached, Liquid or Vapor Discharge

Certifications: KHK

Cylinder Specifications: 108 Liter Water Capacity, 3.0 MPa Hydraulic
Test Pressure, Tare Weight ~38kg

Valve Outlet: CGA 670, Left Handed Threads 1.030 — 14 NGO -
LH - EXT
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Regions: Asia-Pacific (ex. Japan)
Water Capacity: 1600 lbs

Features: Utilized as a mini-Bulk tank, enough capacity for high production,
requires special equipment to maneuver

Valve Outlet: CGA 670, Single Outlet (x2)

Thread Pattern: 1.030-14NGO-LH-EX
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Honeywell

Fluorine Products

P.O. Box 1053

Morristown, NJ 07962-1053

Container Purchase Specifications Spec No.: S-7816yf Page 1 of 2
Date: 2/18/13
Supersedes Spec. No.: New Rev 1
1. Type: Change: J color
“Ton Cylinder” Multi Unit Tank Car Tank Product: 1234yt
DOT-110A800W Location: Danville
2. Detail Requirements:
a. Capacity: 1600 Ibs. water, minimum
1674 Ibs. water, average
b. Material: Carbon steel plate. Composition and thickness of steel to be in accordance with
DOT-110A800W specification.
c. Construction: Cylindrical steel shell with fusion-welded heads formed concave to pressure.

Construction to comply with DOT-110A800W specification.

d. Openings: Each head to have three equally spaced 3%”-14 NGT couplings (for pressure relief devices). One head
to have two 3”-14 NGT valve couplings spaced 4” apart on center line. Each valve coupling to be
connected to a 3” schedule 80 eduction pipe. Two valves, Neriki # D-7CU-602-1A , to be installed.

e. Pressure Relief Device & Valves:
Tank to be equipped with five fusible plugs. Neriki # S-1-010-1, with two installed on valve end and
three on opposite end. One relief valve, Neriki # S-1-009-1, to be installed on valve end.

f. Tare Weight: (average) 1425 Ibs. (complete with fittings and bonnet)
g. Dimensions: 305/16” O. D. x 81 ¥2” + V2" — %” L.
h. Interior: Must be dry, clean, and free of rust, oil, water and other foreign matter.
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Honeywell

Fluorine Products

P.O. Box 1053

Morristown, NJ 07962-1053

Container Purchase Specifications Spec No.: S-7816yf Page 2 of 2
Date: 2/18/13
Supersedes Spec. No.: New Rev 1
1. Type: Change: J color
“Ton Cylinder” Multi Unit Tank Car Tank Product: 1234yt
DOT-110A800W Location: Danville
2. Detail Requirements:
i. Markings: Tank is to be marked on the valve end chime in accordance with 49CFR, Section 179.30018(a).

Marking to include owner’s registered symbol, as follows, and tare weight.
“Honeywell”
Brass owner’s nameplate to be stamped with the following information:

HONEYWELL--MORRISTOWN, NEW JERSEY (circumferentially in ¥4” letters)
DOT-110A800W (5/16” letters)

SOLSTICE® (1/2” letters)
SERIAL (1/4” letters)
TEST DATE (1/4” letters)
TARE LBS. (1/4” letters)
j. Painting: Solstice® 1234YF- Cylinder to be painted white, valve opening to be protected from overspray.

A contrasting 2” wide red [Pantone 485C] band is to be painted around the circumference of the
cylinder positioned just below the cylinder shoulder radius at the top of the cylinder, per SAE J2844,
AHRI Guideline N-2008: 4.8.

k. Test Reports: Copies of complete test reports are to be supplied to Honeywell,
Morristown, NJ office.
Attn: To the buyer issuing the PO

Tank manufacturer will also maintain copies of these reports.

|. Miscellaneous: Tank to be shipped with all fittings and protective bonnet installed.
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Delivery Quantity: 33,000 Ibs / 15,000 kg

Water Capacity:
6,470 gals / 24,500 liters

Features:
Bulk Deliveries for OEM facilities

Quest Unloading Skid Pump . =11

"l
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fﬁ,_.;:;‘_\_t_ Tank container full specification
a\iﬂ?ﬂﬂ!ﬂ
EURU504500-8

GENERAL
Type IM5 Group Gas tank
ISO Type 1CC # of compartments 1
Length 20' Height 8'6"
Width 8' T-Code T50
Regulation New Nominal capacity 24,500 |
Manufacturer GASCON Maximum gross weight 34,000 kg
Date of manufacturer 11-Oct-2011 Tare weight 7,670 kg
TANK VESSEL
Max. allowable working pressure 27.50 bar
Vacuum pressure 1.00 bar
Test pressure 36.30 bar Material CS- P460 NL1 modified
RID design pressure Design temperature 50 °C
Inside diameter 2386 mm Design code ASME sect. Vill div.2 - Stamp U2
Bafles Yes Internal lining Zinc
FRAME
Frame type Beam tank Walkway No
Stacking 170,000 kgs Collapsible handrall No

Grip lift No
FITTINGS
Manhole position At the rear
Manhole nominal diameter 500 mm - 20 in
Number of closures 24
Closure type Bolt
Manhole gasket PTFE with SS core
Spill box Yes with lids
Callibration card No
Guaging fitting No

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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E
g

Tank container full specification

EURU504500-8
DISCHARGE
Discharge Type Bottom only
Liquid Line Quantity: 1 Gas Line Quantity: 1
Position At the rear Position At the rear

Internal valve type

Stainless steel

Internal valve type

Stainless steel

Internal valve diameter 50 mm -2 in Internal valve diameter 50 mm-2in
Internal valve brand Fort Vale Internal valve brand Fort Vale
Valve type Ball-SS Valve type Ball-SS
Valve diameter 50 mm -2in Valve diameter 50 mm -2 in
Valve brand Fort Vale Valve brand Fort Vale
Coupling type ACME Coupling type ACME

Coupling diameter
Closure type

Gasket between valves

82.55 mm - 3.25in
Cap 3"1/4
PTFE with SS core

Coupling diameter
Closure type

Gasket between valves

44.45 mm - 1.75in
Cap 1"3/4
PTFE with SS core

SAFETY DEVICES

Safety devices

1 SRV + 1 BD in series

Breather No Protection cover No
Relief valve 1 / Brand Fort Vale

Relief valve 1 / Type Stainless steel

Relief valve 1 / Diameter 80 mm - 3 in

Relief valve 1 / Settings 27.50 bar - 399 psi

Flame trap Yes Flame trap No
Manometer 0/40 bar - 0/580 psi

Rupture disc 1 / Brand

Continental Disc

Rupture disc 1/Type SS 316L
Diameter 80 mm -3 in
Settings 30.25 bar - 438.00 psi
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P Tank container full specification

AN
@mm

EURU504500-8

INSULATION
Composition Cladding Not specified
Insulation thickness Sunshield Yes
APPROVALS
CSsC Yes AAR600 Yes
IMDG Yes FRA No
RID / ADR Yes CTC Yes
US DOT / CFR49 UN + U Stamp 2 Japanese fire approval No
Exemption SP 14301 MITI Hydro tested
uIC Yes SQLO Yes

TPED Yes
TEST DATES

Last Next

CSC inspection 11 Oct 2011 11 Oct 2016
Hydraulic test 11 Oct 2011 11 Oct 2016
Air test 11 Oct 2011 11 Apr 2014
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Cylinder and Hose Connections Solstice™ yf Refrigerant

0.500 - 16 ACME - 2G - LH
CGA 166

S
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Cylinder and Hose Connections Solstice™ yf Refrigerant

0.5 - 16 ACME - LH fitting for SAE J2844
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Cylinder and Hose Connections Solstice™ yf Refrigerant

0.5 - 16 ACME - LH fitting for SAE J2844
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Cylinder and Hose Connections Solstice™ yf Refrigerant

0.5 - 16 ACME - LH fitting for SAE J2844
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Transportation regulation of hazardous materials

For information on transportation of hazardous materials by highway,
rail, vessel, and air, please contact Travis Williams.

Travis Williams

Honeywell International Inc
Conversion Manager

(225) 405-1865
travis.williams2@honeywell.com

To download The Code of Federal Regulation (CFR) please visit the US government website
http://www.phmsa.dot.gov/hazmat/regs.

The regulations for gases are not all located in one section. The Hazardous Material Regulation

(HMR) are in Subchapter C, Parts 171, 172, 173, 174, 175, 176, 177, and 178 non-bulk packaging.
Parts 172, 173, and 178 are the most referenced.
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Federal Register/Vol. 76, No. 60/ Tuesday, March 29, 2011/ Rules and Regulations

17484

This table s not intended (o be
exhaustive, bul rather a guide regarding
sntitios likely to be regulated by this
action. If you have any questions aboul
whather this action applies o a
particular entity, consult the person
listed in the precoding seclion, FOR
FURTHER INFORMATION CONTACT,

IT. What abbreviations and acronyms
are used in this action?

100-yr—one-hundoed vear time horizon

AEGL—MAcute Exposure Guideline Level

ALST—Ihe National Institute for Advanced
Industrial Scivnce and Technology of Japan

ASHRALI—Am i Socwly for | ing,
Ralrigernting. and Aie-Conditioning
Enginoers

ATSDR—the 115, Agency for Toxic
Sulbstances and Disease Rogistry

HAM—lundesanstall e Materialforschung
und-priffung (German Fodoral tnstitute for
Materials Resesrch and Testing)

CAA—Clean Air At

CAS Reg, No—Chamiol Abstoucts Servios
Rogistry Mombwr

GEE—Conlde il Busioess Inlormtion

CFr—chlorafMomcarhon

CFC-123—the opone-doplating o ical
dichlorodilluoromethana, CAS Reg. No,
75-71-8

CFR—Computational Fluid Dynamics

CFH—LCode of Federal Rogulations

/s —comtimmtors per second

COr—garbon dioxide, CAS Reg No, 124-38-
i}

ChP—Cooperative Ressarch Program

IN—Ditsehos Institol Tir Mormung
{tlesignation for standards from the Gorman
Tustitute for Standkirds)

Dry—"do-it-voursul”

DOT—the United States Department of
Transportation

EPA—he Unitind Stites Envirommentsl
Protection Agency

BO—<Exacutive Chrder

FMEA—=Failure Mode and Effect Analysis

Fi—Federal Register

GWP—Llobal Warming Potantial

HF—Hydrogan Fluoride, CAS Rea. No, 7664
BT |

Hi—Huzard Index

HFC—=hydmfluorocarbon

HPCG-1 340—the chemdeal 1,1,1,.2-
tatraflncoroathane, CAS Rep No. 811-07=!

HIC=1520—the chemieal 1, 1-dilluoroothane,
AN Heg, No, 7H5=17-6

HiC—hydrofluoroolefin

HFO=1234vf=—the chamical 2,3,3,3-
h-fmﬂm|m|*rrnp-1-l'm.', CAS Rep, No, 7h4—
12=1

ISO=Intermational Ulrpanization foe
Standardization

A—Japan Avtomabile Manofacturers
Association

JTAPIA—]apan Aulo Parts lndistries
AssOCiation

LUA—Lifeeyele Analysis

LECP=Lifecyele Climate Parformmance

LFL—Lowar Flammahility Limit

LOAEL—=Lowesl Obsarvod Adverse Effect
Lawil

mgdL—mi

ATR—M

mif—millijoula

i pr litor
n lneremental Reactivity

sr—ail i lor

MOE—Margin of Exposir

MPa—megaps

MRL—N ]

MVAC—Motor Vehicle Alr Conditioning

NAICS—North Anoricm lndustrial
Classification 3y

g/ L—nanograms per Ror

NHTSA—the LLE, National Highway TmfTic
Ealoty Administration

NOAEL—Mo Ohsarvod Adverse Effoct Laval

NOBECG—MNo Observed Elfect Concontration

NPREM—Nuotico of Proposod Rulomaking

NTTAA attonal Tl.'li]llllﬂ!lgl\-' T'ranslior and
Advancement At

ODP—Creone Doepletion Potantial

ONS—amCieonp-Doplating Substanon

OEM—Original Eipui punent Mamufaotiroe

COMBE—OTen of Managoment and Bodgol

OSHA—the Unitind States Occupational
Safory and Health Administration

PAG—Polyalkylone Glveol

PMN—Pro-Manufactom Moo

POCP—Photochemical Ozono Cration
Potontial

POD—Paint of Departurs

ppm—parts par million

Ppt—parts per trillion

paip—pounds per squarn inch gaogoe

R-1234vf—ASHRAE designation lor
mlrigorant HFO-1234%T

R-1340—ASHRAE destgnation for refrigerant

—ASHRAE estgnation lor refrigerant
F-152q
R-F44—ASHRAE designation for refrigerint
00:
RERA—the Resoures Conservation anil

Recovery Act
HEA—Repulatory Flexibility Act
SAE—SAE Imternational, formerly the

Socioty of Automotive Engincers
SiA—the United States Small Busingss

Administration
SiP—State lmplomentation Flan
SNAP—Significant New Alternatives Policy
NUN—Significant New Uz Notico
SNUR—Significant New Use Hule
Sbh—sulfur dinxide, CAS Reg. No. 7446-00-

5
TEWI—"Total Bquivalont Warnming lnpact
TPA=Trifluoroacetic acid, CFCO0H, also

known as rnfluoroothanoic acid, CAS Reg.

Mo, Fh-l5-1
TStiA—the Toxle Substances Control Act
TWA—Time - Weightod Average
FiA—Umweltbundesamt (German Fodoral

Environmant Agoncy)
tiF—Uncertainty Factor
LMBA—Unfunded Mandates Raform Act
VilA—Narband der Automobilindustrie

{Cherman Association for the Automabile

Inifustry)

VOG—Volatile Organie Compound
viv—volumn 1o volumse
WELL—Workplace Environmental Exposure

Limit
II1. What is EPA’s final decision for
HFO=122avf for mator vehicle air
conditioning (MVAC)?

In this final rube, EPA is linding HEO-
1234y |Il:l:u||lt'|lr||1, subject 1o use
conditions, as a substitule for CFC-12 in
new MVAC sysloms for PASSCREET CAFS

* Designndes a wandand from SAE In

and light-duty trucks. This
determination does not apply 1o the use
of HFO-1234yT as o conversion or
rotrafil for exisling MVAL systems, In
addition, it does nol .||l||l_v {o thie uise af
HFO-12234v( in the air conditioning or
refrigeration systems of heavy-duly
trucks, refrigerated transport, or off-road
vehicles such as agricultural or
construction oquipmont,

EPA is nol mandaling the use of
HFO-1234yT or any other alternative for
MVAL systems. This final role is adding
HFO-1234v[ to the list of aceeptable
substitutes, subject to use conditions, in
new MVAC svsloms. Automaobile
manufacturers have the option of using
any refrigerant listed as rplable for
this end-use, o long as they meet any
applicable use conditions,

Undler this decision, the following
enforceable use conditions apply when
HFO=1234v [ is used in a new MVAC
system for passenger cars and light-duty
trucks:

1, HEO=1234v T MVAC svstems must
adhire o all of the saloty requirements
of SAE? J6349 {adopted 2011), including
requirements for a Mammable refrigerant
wirning label, high-pressure compressor
cutafl switch and pressure reliel
devices, and unigue hitlings. For
ponnections with relrigerant containers
of 20 [bs or grealor, use fillings
consistent with SAE [2844 (adopted
2011).

2, Manufacturers musl conduct
Fatlure Mode and Effeet Analysis
[FMEA) as provided in SAE 1730
{acopted 2000). Manufacturors must
keep the FMEA on file for at least three
virars [rom the date of crealion.

IV. What are the final vse conditinns
and why did EPA finalize these
eonditinns?

Summory af the Use Conditions

The first use condition requires thal
MVAL systoms designed to use HFO-
1234y i must meel the requirements of
the 2011 version of the industry
standard SAE |63y, “Safety Standards
for Motor Vehicle Refrigerant Vapor
Comprossion Svstems,” Among other
things, this standard sets safsty
standards that include unigquoe Gitings to
connedt refrigerant containers 1o the
MVAL system: & warning label
indicating the refrigerant’s identity and
indicating that it is 4 fammable
refrigorant; and roguiremaents for
angineering design stratogies that
includi a high-prossure comprossor
cutoff switch and pressure reliel
devices, This use condition also
reuires that fittings for refrigerant

lorrmwerly the Sociely of Autsmotive Engi
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conlainers ol 20 1bs or greater will be
consistent with SAE 2844 (same fitings
as for low-side service port in SAE
16a9),

The second use condition requires (e
manufacturer of MVAC svstems and
vithicles (1.e,, the ariginal squipment
mianufncturer [OEM]) to conduet and
keep records of a risk assessmont and
failure Failuro Modo and Effects
Analysis (FMEA] for at least three vears
from tha date of creation. Thoere is an
existing industry standard, SAE J1749,
that gives guidance on how to do this,

It is standard industey practice to
parform the FMEA and to keep it on file
while the vehicle is in production and
for several yoars afterwards (LS, EPA,
2010a),

Reasons for Revised Use Conditions

EPA proposad lve use conditions in
the Natice of Proposed Rulemaking
(MPREM) (Oclober 149, 2000; 74 FR
53445). One use condition required
manufaciurers to meet all the safety
requirements in the standard SAE [639,
“Safety Standards for Motor Vehicle
Refrigarant Vapor Compression
Systems” and required wse of unigue
servicing littings from thal standard,
Another use condition required
awtomobile manufaciurers 1o perform
Failure Mode and Effect Analysis
(FMEA) and 1o keep reconds of the
FMEA.

The remuining three proposed use
conditions specifically ili.ii[ﬂ"i.\'l.'l! risks
ol Dammability of HFO-1234vF and
indirectly addressed risks of genorating
hydrogen Nuoride (HF) from
combustion of HFO=1234v [l For the liest
of those proposed use conditions, which
addressed the passenger compartmeant,
the concentration of IIFU—!Z!RAI}'!” Wils
not lo excensd the lower lammability
limit [LFL] in the free space for more
than 15 seconds. For the second
proposed use condition, which
addressed the engine compartment, the
concontrtion of HFO-1234vT was nol (o
exceod the LFL for any period of time,
A thind proposed use condition, which
also acddressed the :-.m;irm compartmant,
wotld have roquired proloctive devices,
isolation and/or ventilation techniques
in areas where there is a potential o
generale HFO-1234yl concentrations at
ar above 6.2% volume to volume (v/v)
in proximity to exhaust munifold
surfuces and hybrid or eleciric vehicle
alectric power sources.

EPA based our determination of the
approprigle use conditions to mclude in
the Ninal rale 1l.-;i||.g information in the
dockat at the time of proposal,
commuonts received on the proposod
rule, and additional information we
have received since the NPRM was

published. Wi provided additional
apportunities for commoent on the
public communits and additional
information wo received with them
whion wie n.--npr_-rlr.ri tho comment pr-ﬁﬂli
o the proposed rule (74 FR GE55H,
Dicember 28, 2000: 76 FR 6334,
Fobruary 9, 2010), First, SAE
!l'lllll'l'lllllllill'l':llI‘;t:llll|1||h|llt\'!| Raseanch
Program (hercaftor called the SAE CRP)
issued a new reporl on Decemboer 17,
2009 assessing risks of HFO-1234vF and
carbon dioxide (CO3) as refrigerants for
MVAC. This report found that the risks
of HFO=1234vl ware low overall, and
somewhat less than nsks for anothar
potential alternative relrigerant (005,
also know as R=744]. The Decambaer
2000 CRP report found that the gralos|
risks from HEO-1234yf are likely 1o
come from generation of HF, Both from
thermal decomposition and from
ignition, rather than direct Lire risks
from ignition of HFO-1234y1 (EPA-H()-
OAR-2006-0664-0056.2), (HF isa
severe irfilunt 1o the skin, eyes, and
respiratory systam.] The SAE CRP
estimates risks of excessive HF exposure
al approximately 4.6 = 10 2
occurrences per vihicle operating hour
and risks of ignition al approximately
9% 10 1 oceurrences per vishicle
operating hour, These correspond
roughly o one securrence in the entine
LS. Heet of passenger vehicles over 2
yeurs for HF risks and one occurrence in
the 1.5, vehicle Neet every 100 years for
Mammability risks.? For comparison, the
risk for exe e HF exposure is less
than one len-thousandth the risk of a
highway vehicle fire and one fortioth or
less of the risk of a fatality from
duploymeant of an airbag during &
vithicle collision (EPA-HQ-0AR-2006-
(6 G4=0056.2), Even these estimiles may
b conservalive because thoy assumie
that refrigerant could be roleased in a
collision severs enough to ruplurng the
evaporator (under the windshield) while
the windshield and windows would
rimain intaet and would prevent
vantilation into the passenger cabin in
cose of a collision [EPA-HQ-0AR-
2006060400502 ).

Second, wo received a number of
public comments regarding the
proposed use conditions, Some
commenlers claimed that the second use
condition concerning concentralions in
the engine compariment was infeasible
because in the ovent of a leak, there
wirlel slhways be some small volums
that would bave a concentration over

 Acsrirres @ [t of approabmate by 250 il lon
paminger vehibclos and typicol vehicle opertion of
500 howrs per vomr. Sources: LS. Consis, tdgp
W, et o mpeneliv/shataly 2010/ bles/
105 106, padf; SAE J2766, as cllod o EPA-HO-0AR-
I005-DuGE-D056. 1

the LFL: these commenters [urther
statod that exceeding the LFL would not
necessarily creale a risk of ignition,
because one could have a leak thal is
not near & source of hoat or Qame (EPA-
HO-OAR-ZIMG-0060G4-0116.2; EPA-
HO-0AR=-2006-0664-0060), Somoe
commenters stated that “iil'l:lllhl!;li]l'l_l,‘
wits not a signilicant visk from use of
HFO-1234yl, given the resulis of the
SAE CRP risk assessmuonl (Decembar 17,
2000), These commuentoers stated that the
use condilions limiting refrigaran)
concentraliong were nol necessary.

These commenlers also suggested a
number of alternative ways of phrasing
the use conditions in order to address
risks [rom HEF as woll as Dammability,
Maosl of these comments suggestod
relying un the performance of a risk
assessment and Failure Mode and Effect
Analysis (FMEA] consistent with SAE
J1739 to determing appropriats
protective strategies, Other commentors
statedd that the use conditions were nol
sufficiently protective as proposed
bocause of other risks: (1) Risks due to
genoralion of HF from HFO-1234v(,
bath from thermal decomposition and
from combustion: (2) risks from direct
toxicilty of HFO-1234y [ and (3) risks
from Mummability of HFO=-1234¢T
because the LFL becomes lower than
6.2% at lemperatures higher than 21 %0
(EP A-HO-DAR-2006-0664-0088,
~-0054, 0089, -0097 and -0057),

After evaluating the comments and
the additional information made
available to the public through the re-
opened comment period, we have
decided not to includs the (heee ase
conditions that directly address
Nammability in the final rule. We
balieve these use conditions are not
nocossary Lo ansure that overall risks 1o
human health and the environment
fram HFO-1234y] will be similar 1o ar
less than those of other available or
potentially available refrigerants that
EPA has already listed o proposed as
nl',l"_l.'l“nlljl'.‘ for MVAC. This is because of
the low overall levels of risk ideniifiod
for HEO=1234xf from MTammability and
from Ignition of HF (EPA-HO-0OAR-
2008-0664-0056,2), The highest risk
identified for HFO-1234yT is potential
consumar exposure to HE from
docomposition and ignition, which is of
the siamie order of magnitude of risks of
HF from the current most common
automotive refrigerant,
hydrofluorocarbon (HFC-13443 (order
ol Illn#r)ill_lllll ol 1012 pvenis per
vithicle operating hour), EPA proviously

Numbue (CAS Rog. No.) Is #11-07-1
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found HFC=134a accoptable for use in
new and retrofit MVAC systems (59 FR
13044; March 18, 1994; and 60 FR
31082, June 13, 1905), withoul use
vonditinns ilrllih:.-i.e.in!..: risks of HF, Since
that time, EPA has heard of no cases
whore someone has been injured duoe o
pxposurs o HF from decomposition of
HIFC~=1344 from an MVAC avstem, and

i risk assessmont from tho SAE CRP
found no published reparts in the
medical literature of injuries o fre
fighturs or vehicle passengers from HF
or other decomposilion products of
HFC-134a [EPA-HO-OAR-2008-0064-
0008, The direct risk of Dammability
from HFO-1234vF is axtremaly small.
Further, the risks {erI'-l"lr—12',l-I:\'fg|.r1.'
comparable to or less than the risks from
other availahle or potentially available
alternatives in this end-use that EPA has
already listod or proposed as acceptoble
(e.g., HFC=152a,% HFC=1344, and CO:)
[EPA-HO-OAR-2008—0664—-0086.1).

We have concluded that the use
conditions we are including in the inal
rule address the risks from both HF and
flammahility, Industey standard SAE
16349 1:!:!||||I|:l| 20110 |=r|w'nh:s. furn
pressure reliof device designed 1o
minimize direct impingement of the
refrigerant and oil on hol surfaces ond
for design of the refrigerant circuil and
connections 1o avoid refrigecant ontering
the Passonger caban. Thess conditions
will mitigate risks of HF generation and
ignition. The prossura release device
ensurs thal pressune in the svstom will
not reach an unsafe level that might
cause an uncontrolled, explosive leak of
refrigerant, such as if the air
condilioning system is overcharged. The
prissure release device will reduce the

ikelihood that rafrigerant loaks would
reach hot surfaces that might lead 1o
either ignition or formation of HEF,
Designing the refrigerant cirouit and
eonnections (o avoid refrigerant entering
the passenger cabin ensures that if there
is ullr:uk. the refrigerant is unlikely 1o
enter the passenger cabin, Keeping
refrigarant out of the passenger cabin
minimizes the possibility that theee
would be sufficient levels of refrigorant
to reach flammable concentrations or
that HF would be formaed and
transporied wher passengers might bo
exposoc.

I'he last proposed use condition,
rquiring manufacturers 1o conduet and
keop records of FMEA sccording (o the
standurd SAE 1739, remuins
unchangued,

The proposed use condition regarding
econducting and keeping records of a

S HFU-1522 18 alas known as 1,0-d 00 orethans
or, whan usesd ue o mirigemnt, =158 The CAS
Risg. Mo, I8 7E=07=0

Failure Mode and Effects Analysis
aceonding to the standard SAE 11730
remains unchanged, We have revised
Illv nulmuunj.. proposed use condition
l'. I.'I'J]I|!l ing the roformno: o SAE 1639
(adopted 2009) with a referonce 1o the
2011 version of the standard and 1o the
fittings for large refrigerant containers in
SAE 2844 (2011), This is the most
recont version of the SAE 1630 standard,
with new provisions designed
specifically Lo address use of HFO-
1234vE

V. Why is EPA finding HFO-12:34yf
acceptable subject to use conditions?

EPA is linding HFO-1234v(
acceptable subject to use conditions
because the use conditions are
necossary W ensure that use of HFO-
1234vf will not have a significantly
greater overall impact on human hoalth
and the environment than other
available or polentially available
substitutes for CFC-12 in MVAC
systoms, Examples of other substitutes
that EPA has |||I‘m|li_\' Tonaned .'1121.;1.‘pl'.t|||1'
subject 1o use conditions for use in
MVAC include HFU=134a and HFC-
1524, HFC—134a is the allermative most
widely used in MVAC systems today,
EPA has also l'llil]:llhl.‘rd to fimd COa
[R~744) acceptable subject 1o use
conditions in MVAC {Seplember 14,
2006; 71 FR 551-mlj_

All alternatives listod as accoptable
[or use in MVALU systems in passenger
oars and lght-duty trucks are roquirel
1o have unique fittings under use
conditions issued proviously under the
SNAP Progrmm at appendix D to subpart
G ool 40 CFR part 82 (61 FR 54040,
Octaber 16, 1996). Thus, all substitutes
for use in MVAC syslams in passenger
cars and light-duty lrucks are -.ub'pu( {813
those use conditions, al o minimum, if

ceplalile and thos are identified
as acceplable subject to use condilions.
Far HFO=1234v[, the unique fittings
that must be used or MYAC systems are
those required in the indostry standard
SAE (639 (2011). The Gtting lor
I'Il'rl'i.Rl:Tr[IH vontainers of 20 s or ||||‘H|||'
is specified in SAE 2844 (2011). The
original submitter of HFO-1234y1 to the
SNAP program has provided EPA with
a copy of and a diagram for these unique
fittings. As described above, the fittings
will b quick-connect fittings, different
from thoss for any other refrigerant. Tho
low-side service port and connections
with containers of 20 1bs or groater will
have an outside dinmeter of 14 mm
(t1.551 inches) and the high-side service
port will have an outside dinmeter of 17
mm (0669 inches). both accurale lo
within 2 mm. The submitter has not
P wided, and the SAE standards do not
include, unique fittings for use with

small refrigerant containers or can laps.®
Thus, the final use conditions do not
allow use of small containers for
sorvicing MVAC svstoms.

I adddition 1o the use conditions
N!j.:.gll‘liilu: unigue littings, which up|||_\.'
under appendix 1 1o subpart G of 40
CFR parl 82, EPA is requiring use
conditions for the safe design of new
MVAL syslems using HFO=-1234vl,
| with standands of the
automative indostry (e, SAE 117349,
SAE 1639]. These use conditions ame
intended (o ensurs thatl new cars amd
light=duty trucks that have MVACG
systams that use HFO=1234v[ ara
specifically designed o minimize
release of the refrigerant into the
passenger cabin or onto hot surfaces that
might resull in ignition or in generation
of HE. The industry standard SAE 1739
gives guidelines on dosigning vehicles
1o address these risks,

Cost and .-lrm'.fﬂfu'ﬁl'j-‘

EF'A received initial estimates of the
anticipated cost of HFO=1234yf from
the manufacturer, claimoed as
confidential business information, as
praurt ol the initial SNAP submission
[EPA-HQ-OAR-2008-06G64-0013 and
00131, Initial publicly available
estimates on the cost ol HFO-1234y(
ware for approximately $40-60/pound
[Weissler, 2008), The first automobila
manufacturer o announce its
commitment (o use HFO=-1234yl as a
hr!'ri.gllmll.l has conficmed that thie prh:t:h
in its long-term purchase contracts ane
in the range that EPA co ered al the
time of proposal (Sciance, 2000).

In May 2010, two major chemical
manufacturers, including IhL.' original
submiiler, issued 4 press release,
commitling lo ]]I.IIILLH.H 2 "world-scals
manufacturing facility” to produce
HFO=-1234y I'{I-J'.\ —HO-OAR-2008-
(HG4-0128.1). The same manufhclurers
have committed to providing HFO-
1234yEin Lime lo mee! requirements of
a Buropean Union directive to use only
refrigorants with GWP less than 150 in
new aulimobile designs starting in
2011.

Environmental Impacts

EFA [inds that HFO=1234y [ does not
pose significantly greater risk 1o the
environmeni than the othor substilules
that are currently or potentially

*The SAE 1634 standard specifles unlque fittings
for Digheside sl love-bde service poris and the
manifactaer of HFO-1 20yl suppotts those
Tandings. The wadguo Mntioag for bamge contudners for
s i merybelng by profesaionals (e, 20 o 00 ha)
in the swgw aw the fi Jor i Lo -sidar sy low
peoit in SAE 020 and 1s wlse specilind (0 SAR [1044
*R-123490 New Relrgormant Purdty snd Conlaine:
Risqubremmmn e Usmld in Mohile At il inaing
Syatorna.® (US EPA, zo10h)
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available. In al leasl one aspect, HFO-
1234y[ is significantly better for the
environment than other allernatives
curmntly found acceplable subjont to
wse conditions, HFO-=12: !-l.\fha-. i
hundrod-yiar lime horizon (100-yr)
global warming potential [GWP) of 4
(Nielsen ef al., 2007; Papadimiltiou ¢f
al,, 2007) '|]I'["!|IEII"I'II loa GWP ol 124 for
HFC-152a, and a GWP of 1430 for HFC-
134a (IPCC, 2007). GO, anolher
subistilute currently under review in this
end-use, has a GWI* of 1, which is
lovwarr, bt |;[H.1'I.FI.:I‘.|]4]|.1 ten Lhis GWEP af
HFO-1234vl Information on the
schedule for EPA’s linal rulemaking on
05 a5 4 substitole in MVAC, RIN 2060
AMS4, iz available in EPA's regulatory
zmu.-n:l.-i al fl”p:.l".f'n'wu' n.‘;;utlfu,':;ur.f'
public/do/eAgendaMain, A number of
other refrigerant blends containing
HFCs or HCFCs have bsen found
acceplable subject 1o wse conditions in
MVAC thal have higher GWPs in the
range of 1000 1o 2400, such as R—4Z6A,
R—<14A, B=4140, R-410A, and R—420A,
Furthor, HFO-1 234y has no ozone
depletion potential (EPA-HO-OAR-
2008-0664-0013), [.11m|1.lr.l||||: 1o G0,
HFC <1628, and HFC=134a, and has less
risk of oxone depletion than all
retfrigerant blends containing HUOFCs
that EPA previously found acceptable
subsject o use conditions for MVAC
sysloems,

" EPA also considered the aggreg:
environmental impact of all anticiy
omissions of HFO=1234y(, both for the
pijrrmrrl ruls and for this Anal rule. We
jrer ormed a conservative imnl_‘.'si_\ that
assumed widesproad use of HFO-
1234y 1 as the primary relrigerant for
MVAC, as wall as for vther relrigeration
{:l‘lr,l air ¢ lII!IIi'illn-ll'lh uses thal wern not
included in the manufacturer’s original
submission [ICF, 2009; 1CF, 20010a4.b.col
Thus, we beliove that ¢ Iuni
environmental impacts are likely o be
lss than those wi considered, eithor al
the proposal or final stago.

Under Clean Adr Act regulations (see
40 CFR. 51.100(s51) adidressing the
developmaent of State implementation
plans (S1P5] to altain and maintain the
national ambient air quality standards,
HFO=1234yT is considerad & volatile
arganic compound (VOC) Avallable
information indicates that E'[I"ﬁ—lE.'Hj.’r
has greater pholochemical reactivity
than HFC—134u, which is exemplt from
tho definition of *“VOC" in 40 CFR
51.100(s) Somue of the other acceptalile
substitules in the MVAC end-use
conlain VOUs, such as R—=106A, R-
4144, R—1148, and R—426A. VOUs can
contribute 1o ground-level ozone (smog)
formation. For purposes of State plans
to address ground-level ozone, EPA has
exempled VOUs with negligible

photechemical reactivity from
regulation (40 CFR 51.100(s]). The
manufacturer of HFO=1234y1 has
submitted a petition (o EPA roquesting
that the chemical be nxu‘mplr'd fram
risgulation as a VOU, based onoa claim
that il has maximum incremental
h_'m:r'n'il_\' L;umpnmh]r 1o that of sthane
[EPA-HO-OAR-2008-0664-0116.1).
Separate from this action, EPA is
reviewing thal reques! and plans
issue o proposod rule (o sddress i
Information on the schedule for EPA's
|N'II|JI]:\I.'II mEu.-J'nrlking for exemplion
fram regulation asa VOC for HFO-
1284vf, RIN 2000-A038, is available in
EPA"s regulutory agenda wt attpef/
www.reginfo.govi public/do/
oAgendaMoin,

Regandless of whether EPA
determines to exempt HFO-1234vf from
rigulatiom as a VO [or State planning
purpaoses, other analyses available in the
dockel during the public comment
period indicated that the additional
contribution o ground-level ozone due
10 & widespread switch (o HFO-1234y(
is likely fo be around 0.01% or less of
all VOU emissions, based on the
formation of mactive breakdown
products such as OH ~ (Luecken of al,,
2000). Since issuing the NPRM, we
performed an additional analysis that
finds & worst-case increase in the Los
Angeles region of 0.00080 ppm, or &
contribution of only 0,1% of tho 19497 8-
hour standard for ground-lovel ozane of
0.08 ppm (1CF, 2010b). Our initial
analysis at the proposal stage had
estimuled o maximum increase in ozone
ol 1.4 1o 4.0% of the standacd in the
same region (1CF, 2008), The major
difference hotween the 2000 .lmljilm
2010 versions of this analysis involved
muodeling of atmospheric chemistry. The
2010 study was based on the kingtics
and decomposition products predicted
for HFO-1234yT, rather than using the
oxidation of sullur dioxide S50a) as 4
proxy for decomposition of HFO-1234y [
as was done in the 2009 study, The 2010
analysis used updated baseline nmission
estimates thal were 1.5% higher to 5.8%
Iower than those in the 2000 analysis,®
depending on the vear analveed (1CF,
20100). We also evaluated
environmental impacts based on
alternative emissions estimaltes from o
peer-reviewed journal article provided
during the public comment period
[Papasavva af al., 2000);7 these values

Thown chamges tn estimntos mllect ongoing
|||||I.||n{| o EIPAs Vintaging Madal, a mode] thal
conglders industry trends by difemal sndeses that
histarically have nsad OFFS

Analyred scotiarion cotnldersd HFD=12348y[
i we from MVAC and ith MVAC
systorns and etilbonary air conditioning and
rulrpemitbon sysienw, The anlyvais ol consldersd

ranged From 26.3% (0 51.1% lower thun
EPA's estimates in the 2000 analysis
{ICF, 200%; 1CF, 2010¢),

Another potential environmenial
impact of HFO-1234y0 is its
gllmn.wiphnri{; (||,-.d_:nn1|jm.i1'|nn e
trifluoroacetic acid [TFA, CFLOGOOH),
TFEA is a strong acic thal may
accumulate on soil, on plants, and in
ul]uulil; Deosysloms ovoer time and that
may have the potential 1o adversely
impacl plants, animals, anid scosyslems,
Other Muorinated compounds also
decompose into TFA, including HFC-
134a. However, the amount of TFA
produced from HFO-1234y1 in MVAC is
estimated to be at least double that of
current natural and artificial sources of
TFA in rainfall (Luscken ef al.. 2004},
An initial analysis pecformed for EPA al
the proposal stage found that, with
highly conservalive emission eslimales,
TFA concentrations in rainwater couled
bex as high as 1.8 mg/L for the maximum
monthly concentration for the Los
Angales aren and would ho no highor
than 0.23 mg/L on an annual basis,
compared 108 no observied adverse
effect concontration of 1 mg/L [or the
most sensilive plant spocies (1CF, 2000).
This l1n.1||. sis concluded, “Proj ected
levels of TFA In rainwater should not
risult in a significant risk of
eeoloxicily.” A mon recenl analysis by
Luecken of al (2009) thal becamu
available during the initial public
comment period reched the conclusion
that emissions of HFO—1234v( rom
MVAC coulid produce TIFA
comecentrations in minwater of 1/800th
ta 1/s0th the no-oliserved adverse effect
level INOAEL) for the most sens
algae species expected (Luecken ef al,
20098], The conclusions in the Luecken
study are supported by additional
anilyses that have become available
since we issued the proposed rule, A
study from the National Institute of
Advanced Industeinl Science and
Technology (AIST) in Japan, which
breame available during the re-opened
comment period, estimated thal
concentralions of TFA i surface waler
would be approximately twice the lovel
in rainwatar (Kajibara ef ol 2010). This
hlul]}‘ found that this ]"Jighur lewval in
surface water would be roughly 1/80th

scanarios with Lypleal envissions from MVAG
svedeins during thas aiiioe year sl bo s fog
current MVAL sysiems wuing HPC=144a and
unother sonnardo with mduced mnissions of HFO-
I'E.Hl.r||I.||pp'.||1|1:|.||u|| Sl gy paer vmbicle, (o Do
wilh sminsione sstimales i o mudy by Papasavva
of 1l uuml [EPA-HO-OAR=2008-0664-0114.1)
mnrng betivenn the divla soamress [nelade
& of i lowar | 6% of charge ve
and a lower anntalleod rate of ks
& %% of charge v 0% of chamye)
Bor thir Papasavvia of al, peiper comjsased fo
peminplions in EPA's Vioteging Model (ICF 20106).

ki {5
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the NOAEL for the most sensitive algae
species, even with assumptions ol high
emissions levels (Lo, assuming that all
types of refrigeration and AC equipment
:‘.llfﬂ!nllll.' sing HEF s ar HOFCS, not ju.!.1
MVAC systems, would use HPO-
1234y 0. Kajihara ef ol. (2010] evaluated
seanarios spocific o Japan, with
ssions of approximately 15,172 ton/
yrin 2060, compared to g maximum of
64,324 metric tons/yr in 2050 in ICF,
2008 or o maximum of 24,715 metric
tons/yr in 2017 in Luscken &f of (20009),
All three studies noted the potential for
pocumulation in clesed aqualic sysloms.,
f\:i wo [Il!Vl'IEIIIII'IIi lh(’. ['Iﬂ]'[]ll!-l.'!( m |[‘.,
the data we relicd on indicated that in
the worst case, the highest monthly TFA
eoncentralions in the ara with the
highest expectod emissiong, the Los
Angeles area, coulid exceed the no
ohserved adverse effect concentration
for the most sensilivie plant spoecies, bul
annunl values would never exceed that
vitlue, Further, TFA concuntralions
wontlid never approach levels of concern
for aquatic animals (ICF, 2008). Ina
muore recen| amlysis, ICF (20104, b, ¢
) performed modeling for EPA us
the kinetics and decomposition
produats predicted specilically for
HFO-1224v[ and considared rovisoed
emission estimites thal were slightly
lower than in u 2000 analysis (ICF,
2008). The revised analysis found a
Maximum T1n|im:|m| concenlration of
TFA in rainwater of approximately
1,700 ng/L. roughly one-thousandth of
thet estimate from our 2000 analyzis
{ICF, 2010bL), This maximuwm
concentration is roughly 34% highor
than the 1,264 ng/L reported by Luecken
el al. [2009), reflecting the higher
pmission estimates we vsed (1CF,
2010b), A maximum concentration of
1700 ng/L correspands to roughly 1/
tith of the NOAEL for the most
sensilivee algae species—thus, itis ool a
leval of concern. We find these
acdditional analyses confirm that the
wojeetod maximum TFA concentration
in rainwater and in surface waters
should not result in a significant risk of
aualic toxicity, consistent with our
original proposal.

Hueman Health and Safety Impacts

Oceupational risks could occur during
the manufacture of the refrigerant,
initial installation of the refrigerant into
the MVAC system at the car assembly
plant, servicing af thie MVAC system, or
final disposition of the MVAC svstem
(1.e.. recycling or disposall. Consumer
risks could pecur (o drivers or ridors in
the passenger compartmoenl, Risks of
axposure o consumers could also oeeur
if they purchase HFO-1234y( and
altempl o install orservics the MVAC

system withoul proper training or use of
refrigarant recovery aquipment, In
atldition, members of the general public,
consumers, and ist-responders could
face risks in the case of a vehicle
accident that is severe snough o relese
the refrigerant.

To evaluate these potontial human
health and saloty impaots, wa
considered EPAs own risk assessmoents
[EPA-HOQ-0AR-2008-0064-0036 and
—0038), as woll as detailed risk
assessments with fault-iree analysis
from the SAE CRP for HFO-1234yT and
GOz (EFA-HOQ-0OAR-2000-0664-0004
aned —0056.2), and seientific data
provided in public commanits on the
topics of health and salety risks.® Health
and safety risks that we evaluated
included direct toxicity of HFO-1234vL
bath long-term and short-torm; toxic
of HF lormed through thermal
decomposition or combustion of HFO-
1234vF and Dammability of HFO-
1234yE

Occupational Risks

For long-term occupational exposure
1o HFO-1234v[, EPA compared worker
exposuris lo a workplace exposuro limit
of 250 ppm ¥ over an B-hour time-
werighted average. For short-ferm
oceupational exposure 1o HEOQ-1234yf
we compitted worker exposure (o an
acute exposure lHmit of 98,211 ppm,
divided by a margin of uxposure of 30,

“ O Soptamber 30, 2000, we recalvad & final
mpor froa Ve Gorman Fedamil Envirommeni
Aponcy (UHA) with additional Informotion from
tewting of HFO-124y s potantial for Memmabilivy
and For gooerating hydrogen Quoride, Althoogh this
cotmmant wae meosivod (oo lale ko the rulemaking
s (e s byxe 31 it deplh, our
preliminary oviow found thot the proceduires tury
IIJIIII conlain IIIIIH.\' tanagmn liwl b ‘.I’[II'IH!I.EU! |||l|| iy )
tiisl Tbirvant 1o our dectsion and in some e did
nol provide proper cootmobs (vg, lacking s
[ lJrIIII.II]"_|1Il|l b I T o Dl s
candifi Cie 3 Mlmnability rlsk, the
el do ol viry o Mivainily from Hhose we e
mlylng on for the Ooal relo. Thus, our geelitdnacy
roview of e LTEA st prooscacdiimns and maulls dises
nol suggos! thst we should meevaluate cur decizion
tov Fernad PO 20 vl navoplalils sulsjscd fo oo
wuridioma,

*Thir waat hasod an a NOAEL of 4000 ppi from
thas study, *An Inbudation Prenatal Developmmen il
1 axicily Stody of HFU=12%4v (2.3.3.0
Totrallworopropens] o Rabbite.” EPA-HO-DAR-
POOE-EAH-004T, W s Tesicbior o 1.9 do secoant
for diffornoes o blood conomimtions boiweomn
aninmils and hummos, and 8 mengin of exposiam of
cnlloetive tmoerainty bctor af 10, Uneertainty
Tt o 23 wywrn ssmiggmd Tor anireal bo bsrman
wxtrapolation, and 10 for varkability within the
Pommmans prorpribigt o Thas begig tarm workplacs
oxpost Hmil was caleybotod an follows: 4000 ppm
[adamial wxgroutime] = 1.0 {ratlo of vwibuted buman
e et o ] m poanien ) 5 Ve {UF (o oo b
Iuasmas extrwpolutiog) < Ya (UF for variability
welthkn this bioissusis poprlation) ex posues) = 230
ot This value wis comnpamad against B-leme
svmragn conomsimlions Ser EFR=HO=0 A =200
0640036 and EPA-HQ-C0AR-2008- 064~ 0010

for a value of 3270 ppm over 30
minufes, 1

Section 609 of the Clean Air Act
requires lechnicians servicing MVAL
systems for consideration (e.g., receiving
money, credit, or services in exchange
for their work) 1o use approved
rofrigorant recycling equipment
properly and to have proper training
and certification. Therefore, we expect
that pluﬁ*s&mm] technicians have the
proper equipment and knowledge 1o
minimize lhir risks due lo exposure o
refrigarant from an MVAC system. Thus,
we found that worker exposure would
by low. Further, EPA intends Lo pursug
a future rulemaking under Section GO
of the CAA to apply also lo HFO-1234y(
{e.2., servicing practices, cortification
refquirements for recovery and recycling
eguipment intended for use with
MVAUs using HFO=-1234y!, any
potential changes 10 the rules for
training and testing techniclans, and
recordkeoping roquirements lor service
facilities and for refrigerant rotailers), If
workurs service MVAC systems using
certified refrigerant recovery equipment
alter eceiving training and testing,
mxposurs levels to HFO-1234yv [ ire
eslimalied 1o bo on the order of 4 10 8.5
ppm on an f-houor time-weighted
average (0 compared with a 250 ppm
workplace exposure limit) and 122 ppm
on a 30-minute average (as compared
with o short-term oxposure level of
94,211 ppmdf|margin of exposure of 30|
or 3270 ppm). (EPA-HO-0AR-20068—
DEG4-0036; EPA-HO-OAR-2Z0D08-0664-

A8 Thibe wan bussaied ot @ NOAEL of 51,6400 gy
fromn the stiidy, *Stib-ecibe [ 2-wook ) Inhalation
Toxicily Study with HFO-1234 w1 In ruts,” EPA-
HO=CI AR~ S0 08-1 B 0020 hioagh-002004, ol o
of 1.8 o sceount for diffenincos in blood
wamcin trathbogie bl wmien nimals aod bomaoe el o
rusrgin of exposum or collsctive uncenainy leor
of 30, Uncortainity factoss af 3 wene ssigned for
animmal tes human i|111.|lm|.lllul1 ol 10 for
viriability with
Tt work place exposing vilue wai caltulited as
fullows: 51,600 ppu (anlowl exposim) = 1.0 {muile
ol ol buuted D xposiomsanbma] ox pusim] =
08,211 ppan This volue was then divided by the
o paciod ax posum in sech scansro, and o mllp.lul!l
sigainal thie targit mrgln of axpoms of 30, Ses
FOP A== A R 20008 = Db~ G amne] ==
AR~ 20081 (b 0008

LL] I'nr(n|||]u|'|'||||\:| this SAE CRP uaed 1 [MASELT D
lhenlie of 300 ppm over 8 ot and 115,000 ppom
oo 0 tndnnibies Qoo sl iate Heke lor e s
] |.IIJrI'JIJ¥ Thns are bagosd ou the 8L
Workploce E o] Exposiom Ll {WEEL)
e HFCO-120 I-I:.I'd:ul for short-lerm ex posun,
ussniming a NCMAEL of 1||||1|1N|r||;-|4>l\ 4075 180 frpan
frairm the study, “Acite (4-hour] inhalation ooy
study wilh HFO=1234yF In
disagroon with the linding that the weabs
loxicly wudy found a NOAEL We connlder this
atuiily to dludy mekverse offects ol all lovels bacanne
of the prespoon of grey discolomiiog in the Jungs
af the tesl apirambs. I e o e sofficient
predaction A% riak sssenariont used a NOAE
Irarm a okt w shinly inxload of 8 LOAEL foon
aculs anidy.
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0038). We also analyzed exposure lovels
during manufacture and final
disposition al vehicle end-of-life, and
found that they would be no higher than
ZH ppm ona 1h-minite avarige ar 8.5
prm an an B-hour ime-weighted
averagn (EPA-HOQ-0OAR-2008-D664-
0038), Therelone, the manulacture, use,
and disposal or recyoling of HFO-
1234yfare not expected to present a
loxicily risk lo workers.
We did not analyze the risk of
generation of HF in the workplace. In its
Decomber 17, 2008 Risk Assossment for
Alternative Refricoranis HFO-1234y]
and A=744 (0], the SAE CRP
indicated that *service lechnicians will
ba knowladgeable about the potantial
for HF generation and will immediately
move away from the ares whon they
perceive the irrltancy of HF prior 1o
being exposed above a health-based
limit™ (EPA-HQ-0AR-2008-0664-
0056,2), Since there is a similar
|lnl|.-t1li'rl| ter form HF Tmm other MY AL
refrigerants that have been used for
yaars, such as CFC-12 or HFC-134a. i
sonabile to assume thal serviee
ians, recyclers, and disposers
will handle HFO=-1234%T similarly and
that use of HEO=-1234v[ does nol pose
a significantly greater risk in the
wiorkplace with regard to HF generation
than the use of those other refrigerants,
In that same report, the SAE CRP also
discussed qualitatively the risks for
emergonoy responders, such as
firefightors or nmbulance workers that
respond in case of a vehicle fire or
collision. With regand to risk of fre, the
CRY report stated that “Due 1o the low
burning velocity of HFO-1234yl,
ignition of the refrigerant will not
contribute substantally o a pre-existing
lire” (EPA-HO-OAR-2008-0664—
0056.2). EPA considers this reasonable,
given a burning velocity for HF(-
1234yl of only 1.5 cm/s. This is more
than an order of magnilude less than the
burning velocity of gasoline, which is
approximately 42 cm/s (Ceviz and
Yuksel, 2005). Concemning first
responder exposuns to HF, the SAE CRP
stated, “Professional first responders
wlso have training in chemical haezards
and possess appropriate gear which will
prevont them from receiving HF
ORISR nbove health-based limiis™
[EPA-HO-OAR-2008-0664-0056.2).
We agree wilh this assessmunt. (ther
MVAL refrigerants containing fuoring
such as CPC-12, which was historically
psed, and HFC-134a, which is the
predominant refrigerant currently in
use, also can produce HF due 1o thermal
|][!n:um|,r|nili||ﬂ or combustion, and
smoke and other loxic chomicals are
likely to be present in case of an
aulomolive fire (CRP. 2008). Therefore,

it is reasunable W expect that first
responders ame prepared for the
presence of HF and olher loxic
chemicals when approaching a burning
voehicle and that Ihu‘}' will wear
approprigle personal protective
equipment.

EPA's risk sereen for HFO-1234F
evaluated Nammability risks, including
occupational risks, Modoling of
concentrations of HFO=-1234y( in
warkplace silualions such as al
equipment manufacture and durin
disposal or recyeling at vehicle umﬁ;—crl-
lifir found short-term, 15-minute
concontrations of 28 ppm or less—{ar
below the lower Dammability limif
(LFL} of 6.2% by volume (62,000 ppm)
[EPA=HQ-OAR-2008-0664-0038), The
SAE CRP's risk assessments ovaluated
Mammability risks by comparing
concentrations of HEOQ-1234vF with the
LFL of 6.2%, The SAE CRP conducted
Computational Fluid Dynamics (CFD)
|]||u|1:|!t1“ ol ER LT levals in casi of
a leak in o svstem in a service shop. The
SALE CRP's earlior February 26, 2008
risk assessment found that o leaked
concentration of HFO=1234yl exceadad
tho LFL ur!l_\,' in thi most consorvative
simulation, with the largest refrigerant
leak and with all air being recirculated
within the passenger cubin (EPA-H()-
UAR-2008-0664-0010), Updated CFD
modeling performed for the December,
2010 SAE CRP risk assessment found
that concentrations of HFO-1234y(
sometimes exceeded the LFL, but only
within ten centimators of the leak or less
[EPA-HO-OAR-2008-0664-0056,2),
The risk assessment found the risk of
this nccupational exposurm scenario lo
L on the order of 1072 cases per
wirrking hour, We note that HFO-
1234vf is loss lammable and results in
a less energetic Dame than @ number of
Auicls that motor viehicle service
technicians and recyvelers or disposers
tleal with on a regular basis, such as ofl,
anti-freeze, transmission fluid, and
gusoling, HFO=1234y 1 is also less
Nummable than HFC-1524, a substitute
that wo have almady found accoptable
e new MVAC systems subject o use
conditions. Thus, EPA finds that the
risks of Mammability in the workplace
fram HFO-1234vf are similar (o or
lower than the risk posad by corrently
availahle substitutes when the use
condilions are mol.

Consumer Exposurs

EPA's review of consumer risks from
toxicity of HFO=1234y[ indicated that
potential consumer [passenger)
exposure from a refrigerant leak into the
passenger compartmont of a vohicle is
nol expected to present an unreasonable
risk [EPA-HO-OAR-2Z008-06G4-002346,

EPA-HOQ-OAR-Z2008-06G64-002348).
However, consumer exposure from
[illing, servicing, or mainlaining MVACU
systms may cause oxposures al high
ltﬂnllﬂ]‘l concentrations o warrant
concern, Specifically, this risk may be
due to a lack of professional Irmining
and due 1o refrigerant handling or
comtainment withowl e use of
refrigerant recovery equipment certified
in accordance with the regulations
promulgated under CAA Section 609
and codified at subpart B of 40 CFR pari
2 Consumer Alling, servicing, ar
maintaining of MVAC svstoms may
cause exposures al high enough
coneentrationg to warrant concern
[EPA=HO=0AR=2008-0664=-0036],
Howevar, this rale does not &,'Jlm;irlf_"l"y
allow for use of HFO-1234v[ in
consumer [illing, servicing, or
maintenance of MYAL systems. The
manufaclurer’s submission specifically
addressed HFO- IE,'H_'.'l s o ru!i’igu anl
for use by OEMs anel by professional
lechnicians (EPA-HOQ-OAR-2008—
0664-0013,1).

The use eonditions in this Anal rule
provide for unigue service fittings
mtlevan! to OEMs and to Jlrnhtihiunul
technicians (e, unique fittings for the
high-prossure side and for the low-
pressure side of the MVAC system and
unique fittings for large cylinders of 20
Ib or more). EPA would require
additional information on consumer risk
and a sat of unique Gitings from the
rafrigerant manufacturer for use with
small cans or containers of HEO—1234y|
hefore we woild be able 1o issue n
revisod rule that allows for consumer
lilling, servicing, or maintenance of
MVAC syslems with HFO-1234y1,

EPA has issuod a signilicant new use
rule (SNUR) undar the authority of
TSCA (October 27, 2010; 75 FR 65987 ).
Under 40 CFR part 721, EPA may issup
u SNUR where the Agency determines
that activities other than those descrilwd
in fhi ]1rr‘ﬂ:i1lulliit:|um notice may rirsiali
in significan! changes in human
exposures or environmental release
lewirls wned that concern exists about thee
substance’s health or environmental
effects. Manufacturers, importers and
PrOCEssOrs of substances subject toa
SNUR must notify EPA al loast 00 days
btfore beginning any designated
significant new use through a significan|
new use notice (SNUN). EPA has 90
days from the date of submission of a
SMNUN to decide whether the now use
“may present an unresonable rsk™ to
health or the environment. IF the
Agency does not delerming thal the new
use “may present an unreasonable risk,”
tho submitter would be allowed 1o
engage in the use, with or withow
certain restrictions. The significanl new
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uses identified in the SNUR for HFO-
1234y fare: (1) Use other than as a
refrigerant in motor vehicle air
condilioning svslams in now passengar
pars amd vichicles: (2) commuorzinl use
other than in new passenger cars and
vehicles in which the charging of motor
vehicle air conditioning systems with
HFO-1234%[ was dona by the motor
virhicle OEM; and (3) distribution in
eommarce of products intendad for use
by a consumer for the purposes of
servicing, maintenance and disposal
involving HFO=1234v[.

Under existing regulations in
appendix D fo subpart G ol 40 CFR parl
B2, “A refrigerant may only be used with
the filtings and can taps specifically
intinded for that refrigerant and
degigned by the manufacturer of the
rofrigarant, Using a relrigerant with a
fiting designed by anyone else, even if
it is different from fittings wsed with
nther refrigerants, is a violation of this
use condition.” The manufaciurer and
sulimitler lor Hl"“—j23-ﬂ.‘[ hias ||.rL'+-.'J'ii|!|]
unique fittings for the high-prossure
side and for the low-pressure side of the
MVAL system and for large evlinders
for professional use (lypically 20 Ik or
mare '2), Therelore, until the
manufacturer provides unique fittings to
EPA's SNAP Program for usa with can
taps or other small containers for
consumur use and until EPA publishes
i final rule fdentifving such unigue
fittings, it would be a violation of the
wse condition in appendix D 1o use
HFO- 12234y in small cans or containers
for MVAC, Belore issuing a rule
4]]|rr\\'il’lg use of HFO- I:L’!-l_l.'t with
fittings for small cans or containers for
MVAC, we would first neod o conclude
through either review under TSCA or
under the SNAF program that use of
thase smaller canisters would nol posi
an unreasonible risk (o consumers.

In our review of consumer risks from
HFO-1224y [ we considerad
information concermning consumar
exposure o HF from thermal
decomposition or combusiion of HFO-
t23vE EPA's analysis at the time of the
proposed rule locused on the
fammahility risk to consumers, which
al the time we believed 1o be a
significant risk in its own right, as wall
a5 & way 1o prevonl CoONnsumer oxXposure
o HF from combustion of HFO-1234y T,

¥ EPA has lssuwsid lists of approved unigue finings
foe rofrigorants ln MVAG Lsee hitpiwww opagov!
ozone/spapdrefagenanled Tl tm . Tliese v
henn issund for the high-aida sorvice port, low-sido
porvice port. 30:0b ey llndacs (it 1o, the most
Lyphiit] sl conlaioer o use b probasbonal
seryicing), wnd sl cons feontainum typically
e by comsmtieomen). Tl Dabiel “30- 1k eyl ders™ s
ol inlandad 1o matrict the extstence of oilise
el ruives st professional seevice bechmec o
might use leg.. 50 I 20 b, 10 0k

However, in preparing our |_~|rupm-;n[. wir
had available and did consider the SAE
CRIMs 2008 evaluation of scenaring that
might cause consumer or occuapalional
EET AT IR HE (CRP, 2008), This ruport
stated:

Decomposition of HFO-1234%1 ina fire
seonario might, in theory, pose a significant
actity lealth risk 1o [rassangers or foeme.
But in the pvent of o Ao, othor toxic
chmicals will be produced by combustion of
othur automolive components and thus
decomposition of the relrigerant may
increasa tho cisk for i fightors and would
not lntrodines an entieely new type of haeard
It is also anticipated thie only a small portion
of the refrigerant charge will be converted 1o
thisa docomposition products. In 1.8, EPA's
assessment of risk of R-152a and GO (R—
744), the ageney cibed o stody by
Southwestem Laboratories which indicated
thart @ 100% H-134a atmosphere only
produced an HF congentration of 10 ppim
whan ] Uhroaigh g Wb haatad 1o 1,000

¥ (Blackwell ¢ af., 200063, A search of the
meclical leraturs also did not reveal o
publishoed reports of injuries (o fire fighters
or vohicle passengers resulting from
exprstres W0 COF: or HF Ilrmhu'.wi in fires
involving rafrigorants. (EPA-HO-0OAR-2008-
(EGA—INHIE, . 7]

Allar the SAE CRP's 2008 evalualion,
SAE CRP members conducted tests (o
maasurs HF concentrations and 1o
idnmtify factors that wore maost likely o
lead to HEF formation [I::]'.I\—HQ—U;\II—
2008-0604-00506.2), One lest on HF
concentrations inside a car cabin found
maximum concenlralions wene in the
rangn of 010 35 ppm in trials both with
HFO=12345T and with HFC=1234a, with
concentralions dropping lo 10 ppm or
less aller 10 minuies, In a second lest of
HF generated in the engine
compiriment, HF concentrations from
thermal decomposition of HEO=1234vf
resichedd as high as 120 ppm in the
pnging compariment in the worst case,
wilh interior passenger cabin values of
40 10 80 ppm. Under the same extrome
conditions ([ash ignition, lemperature
of 700 *C, closed hood), HF
concentrations from thermal
tecomposition of HPC-134a reached
6.1 ppm in the engine compartment
with interior passenger cabin values of
210 8 ppm. The other trinls with less
extreme conditions found HF
eoncentrations from HFO-1234y1in the
pngine compariment of 0 lo 8 ppm,

The SAE CRP selected an Acule
Exposure Guideline Limit (AEGL) - 2 of
895 ppm ovaer 10 minutes as ils criterion
for determining toxicity risk from HF1#

3 The AEGL=2 la dullnwd us *{he aliborue
wotenirathon of o sibstosce * * " above which il
in pewidictod vhat e genoeal populution, cludiog
sumcnptiblo bdividiols could expedonce
irmevarelhli or olther sarious, lomg lasting el verss
iy o omeape ™ hftped/
v, apa.gov/epptiaegl/ pubs/ define hitm

Thus, oven assuming levels inside a
passenger campartment reached the
highest level that oceurred during the
lests—b0 ppm-—a passenger inside a
vehicle would at worst experience
discomfort and irritation, rather than
any permanenl effects. HE lovels that
could result in similar effects weore also
ehserved for HFC-1340, The SAE CRP
concluded that the probability of such o
waorst-zase nvent is on the order of 107 12
perurrenees per operating hour 4 (EPA
HOQ-OAR-200B-0664-0056.2). This
level of risk is similar to the curcent
levol of risk of HEF generatod from HEC=
134 (EP A-HO-OAR-2008—-0664—
o046.1). To date, EPA is unaware of any
reports of consumers affected by HF
generated by HFC-134a, which has been
used in aulomaobile MVAC systems
across the industry sinee 1993 Thus, we
do not expect here will be a signilicant
risk of HF exposure 1o consumers. from
HFO=1234y [,

Dopending on the charge size of an
HFO=-1234y MVALU system. which may
range from as Tittle as 400 grams to as
much as 1600 grams ([CF, 2008), it is
possible in a worst comario lo
reach a Mammable concentration of
HFO-1234v[ insido the passenger
compartment. This could ovcur in the
case of a collision thal ruptures the
wvaporator in the absence of a swilch or
other engineering mitigation device 1o
prevent flow of high concentrations of
the refrigerant into the passengoer
mmq!mrtmi'.m. provided thal the
windows and windshield remain inteet.
As stated in the SAE CRP, ignilion of
the refrigerant nnce in the passenger
cabin is unlikely (probability on the
order of 10 ¥ oceurrences por
operating hour) because the only causes
of ignition within the passenger cabin
with sufficien! enorgy to ignite the
refrigerant would be use of a butane
lighter (EPA-DAR—2008-0664-0050.2),
IT & passenger were ina collision, or in
an emergency situation, it is unlikely
that they would choose to operate a
butane lighter in the passenger cahin,
|'\.I1I'H|il'ln'r‘!1.". it is unliicl*.ly igni:inn
wonlid oceur from i flame from another
part of the vehicle because nutomaobiles
are constrcted 1o seal off the passenger
compartment with o frewall. s
collision breached the passenger
compartment such that a flame from
another part of the vehicle could reach
i, that breach would also create
ventilation that would lower the
mefrigerant concentration bilow the

I wo amsme 250 million pussmmger volich o
the LS. sl typleul delving e of 500 hours pes
yanr peer vehicl, o dak of 4.6 10 1 par operating
Jwsuir |l|uullu roapghly bo omar v | ssvmry 2 v lor
all drivers in the antim LTS
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lower Dammability limit Similarly. if
either a window or the windshicld wore
broken in the collision, the ventilation
created would lower the refrigorant
concentration below the lower
ﬁilmmnllilil_\ limit, ‘Thirefors, EPA finds
that Aammability risks of HPO=1234v(
o passengers inside a vehicle will be
low. Further, these risks are likely to bo
less than those from HFC-152a, another
Mammable refrigerant that EPA has
previously lound scceptable subject 1o
use conditions, bechuse HFC-152a has a
lower LFL and a lower minimum
ignition anergy than HFO-1234y T (EPA-
HO-OAR=2008-0664-0008, —0013.4,
-0056.2),

(hverall Conelusion

EPA finds that the use of HFO=1234v(
in new passenger vehicle and light-tduty
truck MVAC svstems, subject to the use
conditions being adopled in the final
rule, does nol present o significantly
greatur risk (o human health and the
environmen! compared to the currently-
approved MVAC allermalives or as
comprared o GOz which has been
proposed for approval in this end-use.

VL What is the relationship belween
this SNAP rule and other EPA rules?

A. Significant New Lse Rule

Under the Toxics Substances Control
Act, EPA has issued a Significant New
Lise Rule (75 FR 65887: October 27,
2010) lore 1-propens, 2,3,3,3-
tetraflluora-, which is also known as
HFO=1234vl, This milo rnq:ulrm PErSOMS
who intend to manufacture, import, or
process HPO=1234x[ [or a use thal is
designated as a significant new use in
the Ginal SNUR to submit 4 SMUN at
least 90 days before such activity may
occur. EPA has 90 days from the dato of
submission of g SNUN to decide
whether the new use “may present an
unreasonahle risk”™ to human health or
the gnvirenment, IF the Ageney does not
determine thal the new use “may
present an unreasonable risk,” the
submitter would be allowed 1o L EETE in
the use, with or wilhout corlain
restrictions, The significant new uses
fbontified in the linal SNUR and subject
to the SNUN requirement are: Use ather
than as a refrigerant in mator vehiclo air
conditinning systems in new passenger
cirs anid vehicloes: commuercial use other
than in new passenger cars or vehicles
and in which the charging ol motor
vehicle air conditioning systoms with
HFO=1234y[ was done by the motor
vahicle QEM: and distribution in
commerce of products intended for use
by a consumer for the purpose of
servicing, maintenance and disposal
involving HFO-1234yL The health

concerns expressed m the fnal SNUR
are based primarily on potential
nhalation exposires (o consumoers
during “do-it-yoursel ™ servicing, as well
as a number of other relevant factors,

B. Rules Under Sections 609 and 608 of
the Clean Air Act

Section 609 of the CAA establishes
standards nnd requirements regarding
servicing of MVAC systems, These
redquiraments include training and
cerlificalion of any person thul services
MVAL systems for consideration, ' as
woll as standards for certification of
equipment for refrigorant recovery and
recveling, EPA has issued regulations
intorproting this statutory requirement
and those regulations are codified at
subpart B of 40 CFR part §2. The
statutory and regulatory provisions
regarding MVAC servicing apply lo any
refrigerant alternative and are no
limited to refrigerants that are also ODS.
This final SNAP rule addresses the
conditions for safe use of HFO=12345F
in new MVAL systems. Thus, the
requiremaents in this rula apply
primarily to QOEMs, excepl [or specific
redquirements for service Hitings unique
to HFO=1234vl. MVACU end-ol-life
disposal and recyeling specifications are
coverod under section 608 of the CAA
and our regulations issuod under that
seclion af the Acl.

VII. What is EPA's response to public
comments on the proposal?

This section of the preamble
summarizes the mz]jur‘ comments
received on the October 19, 2000
praposed rule, and EPA’s responses 1o
those comments. Additional commuents
are addressed in g response to
commenis document in dockel EPA-
HO-OAR-20068-0664.

A, Accaptalility Decision

Commeni: Spveral commeaniors
supported EPA's proposal to find HFO-
1234yl an acceptable substilute for
CFC-12 in MVACs. These commeniers
stuted that available informetion
indlicates that HFO-1234vf will not pose
significant hoalth risks or environmental
concerns under foreseeable use and leak
conditions and that it has a strong
potentinl to reduce greenhonse gas
emissions from motor vehicles, Also,
these commeniors declarod that HFO-
1234y s risks ware similar (o or less
than those of othar avallable
alternatives, such as HFC-134a, HFC-
152a, and C0: A commuoenter reforencod
the work of the SAE CRP, which

Bepyloe forconsideratbon mesns ecelving
sumathing of woarth or value to perform servies
whothor in money. credll. goods, or sirvices,

concluded that HFO-1234vT can be uswd
saloly through established induostry
practices for vehicle design,
engineering. manufacluring. and

SOMVICH,

Othar commanters opposad finding
HFO-1234yl acooptable or statod that
there was insufficient information 1o
support 4 Cor Ausion. These
commentors stated that the risks of
HFO=1234v[ were preglor than those of
ihle allernatives, such as
i, OOz and hydrocarbans,

fTr’.',h'prul}'r For the reasons pru\'ilh't! in
more detail above, EPA has determinged
that HFO—1234y [ il used in accordanca
with the adopted use conditions, can be
used safoly in MVAC svstoms in new
assenger vithicles and |igl‘lI‘[|uI_\r‘
trucks, The use conditions established
by this final rule ensure that the overasll
risks 1o human health and the
environmen! are comparable to or loss
than those of othor available or
tinlly available substitutes, soch us
HFC—134a, HFU=152a, or 0O EPA did
nol compare the risks to those posed by
hydracachons since wa have not yel
received adequate information lor
hydrocarboms that would allow us to
make such a comparison for use in
MVAC. 10

Commieni; Some commenlors
!-ll,.";l.'.l‘_‘u(!ll that EPA should consider
other substitutes for CFC-12 in MVAL,
suih as COz o hydrocarbons, An
organization representing the
aulomalive indusiey stated that the risks
friom using COs in MVAC systoms are
halow the |prul|4|||i[1'1y of other adverse
events which sociely considers
aceeptable and are roughly 1.5 orders of
mignilude greater than the rsks from
using HFO—1234yL

Response: This rule only concerns
EPA's decision on the use of HFO=
1234yl in now passenger vehicles and
light-duty trucks. In a separale aclion,
EPA has proposed to lind CO;5
Arci sle subject 1o use conditions as
i substitute for CFC-12 in MVAC
systoms for new motor vehicles
(September 16, Z006; 71 FR 55140,
Information on the schedule for EPA's
[inal rulomaking on COz as a substitule
in MVAL, RIN 2060-AMS4, is available
in EP'A's regulalory agenda at Intp//
'|l'u'w.!‘l,‘rj_:jrlﬁ:;,prn'f;n ihiliefelerd
eAgendaMain, We currently have
inadequite informalion on
hydrocarbons to consider adding them
to the list of substitules for MYVAC. We

frocarbom

hirnda for mas in MY
unpospiakl A Bl
concermn. Dla have not boen submiiied 1o
diemnomstrle thal (e byilvocarbon blend | cen e
usad gafely o this ond-use * Appendixes A and B
1o mishpart G of 20 CFR part 82

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.

www.honeywell-refrigerants.com

Doc Number: NA-EPA-SNAP




o Table of Contents
HW-Solstice-yf-Refrigerent-Catalog-Asia-Pacific

US EPA SNAP Final Rule
EPA-HQ-OAR-2008-0664 2011-6268

Honeywell

Part 6 - Page 161

Federal Register/ Vol. 76, No. 60/ Tuesday, March 29, 2011/ Rules and Regulations

17497

will review additional substitutes if they
are submilied with complete and
adsgquante data to allow an evaluation of
whuther such substitutes may be used
.-i'.|[||[jr within the meaning af section 612
of the CAA as compared with ather
existing or potential substitutes in the
MVAC end-use.

B. Use Conditions

Comment: Several commentors staled
that the proposed use conditions
limiting concentrations of HEO=1234v(
below the lower Dammability limil are
overly stringent or even impossible o
meel and are not needed for sale usage,
Some aulamobile manufaciurers
suggested relying upon established
standards and pracltices, such as SAE
protocals and standards, instead of use
conditions. Some commenlers suggested
alternative language for use conditions,
Other commenters expressed concorn
that the proposed use conditions
limiting coneontrutions of HFO-1234y [
would preclude the use of HFO-1234v(
by any vehicle that is not initially
designed to use this refrigerant,

Response: As Iil'..‘l':ﬁ'ih!!ﬁ above, EPA
agress thal the use conditions, as
proposed, require modification. In this
final rule, we have removed the st
three proposed use conditions, which
required design 1o keep refrigerant
congentrations below the LFL. See
seation [V of the preamble, *What are
the final use conditions and why did
EPA Analizo these conditions?™ lor our
basis, With respect to the commenter
who suggestod thal the proposed use
ennditions limiting eonesntrations of
HFO=1234v[ below the LFL would not
allow use excopl insystems initially
designed to use this refrigerant, we note
thal this decision is limiled o use in
now motor vehicles and light-duty
trucks. Further, the proposed use
condilinns ]ilTIi!ilI}.’. n:rrij,'.ul‘ulll
concentration are nol included in the
final rule and thus do not have
implications For a future decision
voncerning refrofits,

Commen!: One commenter provided
tiest results from the Bundesansiall fiir
Materialforschung und -priifung
(BAM—Fecleral Institute for Materials
Research and Testing) that lested
varinus mixiures of HFO=-1234yl and
ethane (EPA-HO-DAR-2008-0664—
0053.3). The commenier statod that the
tests show that explosions can occur at
HFO-1234yT conenntrations below ils
lower Nammability limit (LFL) of 6.2%
when minimal amounts of gaseous
hydrocarbons are availuble. This
commenlter stated thal the maximum
coneentrations of HFO=1234y T allowed
under any use condition need 1o be far
birlow the 6.2% LFL to ensure safety,

Other commenters agreed with these
concerns, Yel other commenters looked
al the same test date and stated that the
lesting was nol relovant to real-world
siluhinns in MVAL bocause il is
unlikely that such large amounts of
elhane or other gaseous hvdmocarbons
(0.8-2.4% by volums) would form ina
vehicle, Dne commeniter stuted that
HFO-1234vf reduces the Hlammability
of ethane compared 10 ethane alone, and
that HFO=-1224vl reduces Dammability
of ethany more than GO or argon,
substances used as fire suppressants
(EPA-HO-DAR-2008-0664-01151),

Response: We do nol believe that the
BAM testing of the lammability limits
of mixtures of HFO=1234yT and ethane
is relevant to assessing the risks of
HFO=1234v] a= a relrigerant in MVAC,
Examples of Dammable substances in
the engine compartment may include
comprossor oll mixed with the
refrigerant, motor oil, cleanars, anti-
[rowen, ransmission [uid, brake Duid,
and gasoling, These are ypically Tiguid
and there is no evidence that any vapors
that might form would include
significant amounts of ethane. These
Nuids typically contain larger molecules
wilh higher boiling points than ethane
{e.g., octane, polyalkylene glveal). It
seams mone likely, as one commenter
sugpested, that these Rammabile Nuids
wonld ignite befors breaking down into
poncentrations of othane considered in
the DAM testing. Further, the results of
the testing are nol surprising: based on
a seientifically known chemical
equilibrivm principle known as Le
Chatelier's principle—the lower
flammahility limit of a mixture of fwo
Nummable substances Talls between the
lower Mammahility limits of the two
individual substances, The range of
LFLs for Aammahble mixtures of othane
and refrigorants HFC-134a, HF(-
1234y f, and GOz is larges! for GOz and
is similar for HFC-134a and HFO-
1234y [ (Besnard, 1996),

A more relevant lest Lo compare risks
for HFO—1 234y and other alternative
rafrigerants in MVAC is 1o consider
flammability of @ mixture of compressor
oil and refrigerant, as occurs in MVAC
syslems. Such lesting, conducted as part
ol the SAE CRP, found that mixtures ol
HIt ]—'[2:!-1!‘1';“111 5% oil and HFC=134a
anid 5% oil both ignited at lemperatures
higher than what usually oceurs ina
vithicle (730 °C or higher for HFO-
1234vf and 800 °C or higher for HFC-
134a),

Furthermore, we note that the final
use coneditions do not rely on the lower
Nammability limil, As explained in
more detail in sections 1V and V of the
preamble, “What are the final use
conditions and why did EPA linalize

these use conditions? and “Why is EPA
finding HFO-1234y[ acoeplible subjoct
10 use conditions?™, we believe that the
risks from HFO-1234y[ and
decomposition products are very small
and are comparable to or less than the
risks from other acceptable alternatives
availubile or potentially availabile for use
in MVAC svstems, The use conditions
established in this final rule requine
manufacturers 1o design systoms o
proevent leakage from refrigerant system
vonnections thet mighl enter the
passenger cabin, and to minimize
|ITI[|1I'I,,{||1I‘||.-||| al rllﬁ‘lﬂ_r.‘nlnl anil oil onlo
hot surfaces, as required by SAE [639
lackopted 2011). These use conditions
will further reduce already low risks
from Mammability and HF generation.

Comment: One commenlor provided
data from a presentation showing thai
the lower flammability limit of HPO-
12304y decreases as lemperature
increases. The commenter stated that
the proposed LFL of 6.2% may nol b
ronsarvalivi |:mr|_|gh.

Response: EPA agrees that the LFL
decreases as lemperalure increases,
However, for the analysis relied on for
thet proposed rale, we considered an
LFL relevant to the temperatures thal
might be expecied ina collision or leak
scanario and that would not be so high
its Lo b o higher risk Factor than
exposurs 0 HF, The data provided by
the commenter show an LEL of 5.7% al
60 °C (140 °F) and an LFL of 5,3% al
100 *C (212 *F). If a passenger were
exposed o lemperalures this high in the
passenger compartment for any
pxlendod poriod of time, he or she
wonld sufler from the heal before there
was a risk of the refrigerant igniting.
However, after considering the available
information, we find it is not necessary
1o require & concentration of HFO-
1234y T balow the LFL to address this
refrigerant's risks; rather, risks are
sulliciontly addressed with the linal use
eomntlitions. As diseussed above in
section IV of the proamble, "Whal are
the final use r:nnrllitiurl'.-' and why did
EPA Analize these conditions?”, we
Betligve that the Dummability risks from
HFO=12234yf are very small and overall
risks from HFO-1234y 1 are comparable
Lo or less than the risks from other
acceptabile alternatives vsod in MVAC,
EPA finds that the pse conditions in this
final rule are sufficient o manage risks
of injury or ndverse health effocts
citused by HFO-1234vl

Comment: Regarding the first
proposed use condition that would limit
the concentration of HFO-1234yf below
the LFL in the passenger cabin, several
commenters stated that the risks of
refrigerant loaking into the passenger
compartmen! and oxceeding the LFL are
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vory low. Some automobile
manufactiurers stated that it may not be
ossible 10 keep the concentration

mwlow the LFL in the evont of a
callision: however, the commentars said
that even il concentralions in the
passenger cabin exceedod the LFL, it
wold be extremely difficult (o jgnite
tho mfri:_;l.'r.ltll_ Some commeantors stalad
that th: engineering stralegies that
wonld be necessary 1o implement the
proposed use condition would sctually
increase overall risk by increasing the
risk of convaying smoke and fumes frmom
the angine compartmaont into the

ger compartment in the event of
el Some commanters
suggested alternative language for the
use condition to givn groator Nexibil ity
in engineering responses o allow for
differences belween vehicles,

Response: As discussed above in
section IV ol the proamble, EPA is not
including the proposed use condition
IIIIIIIiriII}{ that & alllel;il‘ll: levstl @aff
refrigerant concentration inside the
passenger cabin is not exceeded.

Ceomment: One commenter suggested
thit the use conditions for limiting
concentrations in the passenger cabin
should require thie incorporation of
engineering strategies and/or devices
*such thal foreseeabile leaks” rising o
the 'Y.||L:['.m|.'[| concentration lovels can he
avoidisd, Similarly, the commenter
statled that any vse condition limiting
concerirtions in the engine
compartment should be limited 1o
“prevention of ignition caused by
foresecably loaks.” The commentor
noted that EPA did this in a4 similar use
condition in ils final SNAP rule for
HFC-152a, another Qammable
relrigerant for MVAC wilh greater
MNammability risk, The commenter statod
that this would be consistent with safely
roquirements of the National Highway
Traffic Safety Administration (NHTSA)
and would vnsure that EPA’s use
conditions ara fi

Response: As diseussed above in
section IV of the preamble, EPA is not
including the proposed use condition
and is not limiting the refrigerant
concentralion inside the passenger
cabin or the engine compartment,

Commaent: A number of commenlers
did not support the proposed use
condition an concentrations of HIFC
1224yl in hybrid and electric vehicles,
One commenter recommeoendod
eliminating this use condition, as the
SAE CRP risk assessmenl concludes
there are no mal world salety risks.
Another commentoer .-.u;,mn:slm] J'nl'urrlny,
1o the SAE or 15O (International
Crganization for Standardization)
standards in place of a spoc
condition. One commenter stated thal

electric lerminals on hybrid vehicles ane
well protected to prevent fires and
should not ignite the refrigerant,
Anothor commanier stated thal an
nccident severs r*nnuﬂh b catiseg
reefrigerant leakage would also result in
damage to the duct betwean the
pvaporalor lin the MVAC system] and
the |I;|,I1t3|‘j.' [m[‘.ll_ |Jl'||\-1.'ll1'lr!].1 AN INCrEmse
in rofrigerant concentrations at the
battery pack. One commenter stated that
it is difficult to establish gen SNAP
uso condilions for hybrid ve
individual manulacturers
understand particular desig
their hybrid vehicles to ensure safe
rifrigerant application.

Three commentors expressed concern
for using HFO=1234v[ in hybrid and
plectric vahicles and stated that the use
condition is not conservative enough,
One commonter stated thal the
maximum concentrations of HFO
1234y [ neod to be far below the 6,2'%
LEL bused on new tests done al the
Fedaral Institute for Matorials Research
and Tosting (BAM)] and thal thoy are
unsure whether or not additional
muasures can effectively avoid the risk
ol |1x|J||r.-.!'1.'|| mixtures, Anothor
commenter stated that HFO-12340f
would rise concerns in the Geld of
battory conling nesded in elsctric
vehicles because Mammability and
chemical reactions would pose major
risks, which could lead to L.-g.ll
consequences for OEMs.

Response: As discussed nbove in
seclion IV of the preamble, EPA is nol
including the proposed use condition
and is not requiring protective devices,
isolation and/or venlilalion (echniques
where levels of refrigemnt concentration
miay uxcoeed Lhe LEL in proximily to
exhaust manifold surfaces or near
hybrid or electric vehicle power
sources. As disqussed above, we do not
baliove that the BAM testing of the
Nammability limils of mixtures of HFO-
I3:'-4jrr.mli othane is relevinl 1o
assassing the risks of HFO-1234v as a
rofrigerant in MV AC, Based on
information provided by OEMs that
manufactuce hybrid vehicles, we
conclude that thers will be sufficient
protection against fire risk and
generation of HF in the tngine
compartmant for hybrid vehicles
biscause they have proteclive coverings
on power sources that will prevent any
sparks that might have enough energy to
ignile refrigemnt and engine surfaces
will not b hotter than those in
convimbional vehioles (EPA-HOQ-OAR-
2008-0664-0081.1, —0081.2). Furthor,
wi agres that it is reasonable 1o assume
that a collision sevore enough to mlease
riefrigerant from the evaporator (under
the windshield) would alse release il in

a location far enough away from the
battery pack to keep refrigerant
concentrations al the batlery pack beluw
the LFL, CFD modeling perlormaed for
the December, 2010 SALE CRP risk
assesstent found that concentrations of
HFO-1234yf only exceedod the LFL
within ten contimeters of the leak or loss
(EP A-HO-OAR-2008-0664-0056.2),
bt the hattery pack is typically placed
more than len centimetors away [rom
the pvaporator. EPA expects that OEMs
will include assessmunt of risks from
the exhaust manifold, hybrid power
source, and olectric vehicle powor
source as part of the FMEA required
under ane of the final use conditions in
this rule.

Comument; Some commentiers
h|:.||u|ll|l!d lo EPA'S request fior
comment as 1o whether the use
conditions should apply only when the
car ignition is on. Thess commenters
ndicated that it is unnecessary lor the
s comditions an l‘lr'lri.!.l‘l‘.l'ﬂlﬂ
concentrations within the passenger
compartment to apply while a vehicle's
ignition is off because it is unlikely that
a collision would occur, that high
II“I'I'I|II'.I"'-'||I.JI'I'I:_\ would ocour, or that
rafrigerant would enter the passenger
cabin whun the ignition, and thus the
MVAC system, is off. Another
commenter stated that it should be
mandatory for all electric power sources
to be shut off when the ignition is off.

Response: As discussed above in
section [V of the preamble, EPA is no
including the proposed use conditions
that specifisd a elrigeran! concentralion
not 1o be exceeded.

Comment; Several commeniers stated
thal the proposed limils on
concentrations of |‘|!"ﬂ—l234_\.'|'il1 the
enging comparfment cannet v met,
evin hypothetically, and that
imposition of such a use condition
would delay or even prevent the use of
HFO=1234y{, Other commenters staled
thit thi ntlg'lr'lmlr'prlg nrlplirl-ll [ {a 0 i TR}
the proposed use condition is almost
n o proclude the use of HFO-
Ay by any vehiclo that wis net
mitially designed to use this refrigerant.

Response: EPA is nol including in the
final rule the propesaed use condition
that sets a specific limil [or relrigerant
concentrations inside the engine
compartment. See section IV of the
preamble, *“What gre the Boul use
conditions and '.\.'l'lj chid EPA finalize
these conditions?™ (or further rationale

Comment: Several commenlers
with EPA’s proposal to require use of
undque fitings und a warning labal that
Iclentifv the new refrigerant and resirict
the possibility of cross-contamination
with other refrigerants. Othar
commoenlers suggested thal no use
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conditions are necessary because
established standards and practices
would be adequate for safe use of HFEO
1234vE

Nesponse: The use conditions
reloranced hy thir commaoniars wors
established in a separate final rule,
promulgaled in 1996, which applies 1o
all rtfrigerants used in MVAC (soe
appendix D 1o subpart G ol 40 CFR part
az). EPA has not proposed 1o modily
that existing rule for purposes of its
acceptability determination for HFO-
1234vL These roquirements indicate (o
lod hnicians the relrigerant they dro
2 anil thus help reduce risks (o the
an by ensuring that the
technician will handle the refrigerant
properly. In addition, these use
conditions serve 1o prevent
conlamination of relrigerant supplies
thraugh unintended mixing of different
refrignrants. For purposes of meeting
that existing regulatory requirement,
this linal rule specifies use of [itings for
1he hiRh-iﬂ'llh‘nllJ'H sitli sorvice ok, Lhix
low-pressure side service port, and for
refrigeran! conlainers of 20 pounds or
preator. The submittor for HFO-1234v[
has provided these fittings to the
Agency and they are consistent with the
SAE standard [639. In addition, the final
rule retains the requirement fora
warning lubel identifying the refrigerant,
consistenl with SAE J639.

Commen!: Some commenlers agroosd
with EPAs proposal 1o requice a high-
pressure comprossor cut-off switch, as
e SAE [630. Another commuonter
suggested that the compressor cul-off
swilch would be useful Tor all systems
in which the discharge pressure can
reich the burst pressure. not just those
systoms with 1rm‘.lm< melief devices.

Response: EPA is maintaining the
requirament that HFO=1234vf MVAC
systoms must have a high-pressure
comprassor cul-oll swilch lLl'.' rjuiring
compliance with the SAE 1639 standard.
The SAE 1639 stantlard requines a
pressure reliof device on the refrigerant
high-pressure side of the compressor for
all MVAC systems, and 5o the
comprossor cul-off switch will ba
renquired for all systems, as suggested by
the commenler,

Commen!: Several commenters
supported the requirement for vehicle
mikers Lo conduct and maintain
FMEAs. Other automabilo
manufacturers stated that the final
SNAP rule finding HFC-1
as a substitute for CFC-12 in MVAC
included this as a comment rather than
as @ use condition, and suggested that
EPA do the same in the final rule for
HFO-1234yL Another commenter stated
that FMEAs for each vehicle design are
standard industry practice, and so no

A20 acceplable

use condition is required: this
commenter provided language for an
alternate use condition should EPA
choose 10 specily 4 use condition for
vehicle design.

fesponse: EPA s retaining (he
requiroment for FMEAS in the final rule
as o ust condition, rather than simply as
an unenforceable comment. Inan
FMEA, vehicle designorcs :l!lul}.')!l.} all the
ways in which parts of the MVAC
svstem could fail and identify how they
will alidress those risks in design of tha
systom. In addition, keeping records of
an FMEA is importan! o ensuring sale
use becnuse it documents that vehicle
dusigners have compliod with the safoly
reqquirements of this rule. We belisve
that it is ne sassary o retain this
requirement as a use condition in ordoer
1o ensire that OEMs are n:quin-d 1]
analyvee and address the risks and o
document those efforts such that this
analysis is available W demonstrate
compliance (o EPA in case of an EPA
inspection, Information in the FMEAs
complements the safely requirements in
SAE 1639 and is uselul for
demonstraiing compliance, Bucause the
revised SAE 639 standard refers 1o use
of FMEAs more extensively, risk
assessment using FMEAs is more
aritical for HFO=1234y [ than it was for
HFC-1524

Comment; A commenter roquested
that EPA specifically allow
manufacturers o perform FMEAs
aceording to egquivalent standards
developed by organizations other than
SAE (e.g.. the Interational Organizalion
for Standardization [150], the German
Institute for Standards [DIN], or the
Japan Autamobile Manufactirors
Associntion [JAMALL

Response: We agreo that standards
from other slandard-setiing
organizations may |‘|r1‘.v'n||1 t‘r||,|i\'.||r!r‘|l
assurance of sale use. However, we are
nal awirs ot this time of any standards
thal do so. In erder lo ensure safe use
of HFO-1 22450, we would need 1o
roview any other standard (o onsuee that
it provides equivalent assurances of
safety befors allowing its use in place of
the SAE standard, An OEM, for
example, could petition EPA's SNAP
program anid provide copies of the other
standard for considertion, If we agree
thal the other standard is equivalent,
thon we would acd it 1o the use
condition on FMEAs through a
rulemaking.

Comment: A commenter expressed
that EPA’s approach (o setting use
conditions infringes upon tho
Department of Transportation’s motor
vehicle safely jurisdiction and that EPA
does not have the authority 1o protect

against any fire risk associated with
maotor vehicles,

Response: As an initial mattor, we
nele that the commenter does nol point
ter any specific legislative authority that
supports his claim. Regardloss, EPA
tisagrees with this commenter. Section
612 of the CAA provides thal EPA may
find substitules for QDS acceplable if
they presint less risk to human health
and The environment than othoer
substitutes that are currently or
petentially wvailabile, Congress did not
estalilish any limits on EPA's authority
for vnsuring that substilutes are not
mure risky than other substitules that
are available and EPA has consistently
interpreted this provision o allow the
Agency 1o establish use conditions 1o
ensuime safo use of substitutles. In this
ense, we find that HFO-1234vT may be
used safely, and with risks comparable
ter o less than those of other available
substilutes for CFC-12 in the MVAU
end-use, so long as it is used according
1o the use conditions ustablished tr_'.' this
action. Il the commenter were cormct
that the Department of Transportation
(1DOYT) s sl Jiull'iu!il_\.' lir adilress
safoty risks from MVAC systems, in the
absence of standards from DOT
addressing HFO-1234v1s risks, EPA
would need to determing that HFO-
1234y is unaceeptable for use in
MVAUs,

C. Environmentad Impaets
1. Creone Dopletion Potential

Comment: Several commaenters agreed
with EPA’s proposed finding thal HF(-
12304y would nol contribute
significantly 1o stratospheric ozone
tapletion, and that the vzone depletion
potential (ODP) of HFO-1234y( is al or
near zero, Two commentors claimed
that the ODP of HFO=1234y[ should be
stitend is “z2oro” instead of “nearly zero,”
and nne commenter requested that EPA
elarify that HFO-1234 v has an ODP
less than that of HFC-134a.

Other commenters disagreed with
EPA’s statement that the ODP of HFO-
1234yl is at or near zero, One
Crummenter 1'\:|I'I't"-i'ﬂ'd concern thut ODS
may bet used in the HFO-1234y(
manulaciuring process, or emissions of
HFO=1234y T and its by-products from
1z n‘:lil!tllllkllilllli\ process may breik
tlown into gass with ODPs: 1
commenter advised EPA agai
HFO-1234vT as an accoptable
replacement for HFC=134a in MVAUs.
Another commenter stated that HFO-
1234yf requires further investigation
sinon unsaturated HFCs such as HFO-
1234yl might break down into gases that
aro oezong deploting,
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Response: || is generally agreed
among scientists that substances that
conlain chlofine, bromine or iodine may
have an ozong deplotion potential while
those that contain nﬁl}' fluoring

ively hove no ODP, In paricular,
t the CF, radical produced
from HFCs has negligible reactivity
[Ravishankara of af., 1003); the samo
radicals would be expected from HFO-
1234y L HFO=1234y1 containg no
chlurine, broming, or iodine. Also, the
atmospheric lifotime of HFO-1234v1 is
estimated at only 11 (o 12 days (Orkin
el ol 1997, Papadimitrow ef al., 2007),
further reducing the amount of the
chemical that could possibly reach the
stratosphere. Unsaturaled HFCs, such as
HF{—1 Eltll}'i'_ have at least one doubile
band or triple bond betwesn two carbon
atoms. Double bonds, like those in
HF(—1234y], are less stalile than single
bonds, A saturated HFC, such as HFC=
1344, has only single honds between
atoms of carbon, and is thus more
slable. Althuugh HFO=1234yf may be
maore unstable than HFC-134a, EPA is
nob aware of any chemical reactions or
decomposition pathwavs that would
cause HFO-1234y( or its breakdown
products 1o lead to eeone depletion and
the commanter has provided no
technical or scientific support for their
claims. For purposes of our
dotermination, whether its ODP is zoro
or nearly zero, we expect HFO-1234y
1o have negligible impact on the ozone
layetr and wa are listing il as aceaptabile,
.\'uhjt‘:n’:t 1o use conditions,

2, Global Warming Patential

Cemmen!: Several commenlers agreed
with EPA"s stutement that HFO-1234vl
has a global warming potential (GWP) of
4 over g 100-year Hme horizon, Some
commontors notod the polential
envimmnmental benefits of having a
lowirr GWT refrigerant available. Other
commentors stated that HFO-1234vf
wioidld oot b i solution to hi;.;h Hlulml
warming impacts because of
environmental and health impacts of
breakdown products, including HE,
Iriflucroacelic acid (TFAJ, and
aldehydes.

Response: EPA continues 1o beliove
that the 100-yr GWP of HFO-1234v[ is
4, as supported by the commenters. Wi
further agres with the commenlirs who
state that there will be an environmantal
benefit if car manufacturers swilch o
HFO—-1234y( from HFC—1340, 4
refrigerant with a GWP of 1430 relative
1o C0;

We =|i5.|p.h:|: with the commentors
who claim that environmental and
health impacts of breakdown produocts
are @ major cause for concern or will
prevant HFO=-1234 vl from being a

useful sulution o high global warming
impacts. One commenter mentinned
concerns aboul HE in the stmosphens,
butl HFO-1234y[ does not decomposa 1o
form signiﬁr,iml amounts of HF in tho
atmusphere, In facl, HFC-1344 and
HFC-152a result in more HF in the
atmosphere than HFEO=-1234y[ because
those two l:!ll't‘lpulll'lii:. :|||l‘.l|]'l1|m-_~;u lia
form both COF;, carbony] Ruoricds (and
thin HF and GO} and CFCOF,
trifluoroacety] Duoride {and then TEA);
in contrasl, HFO=1234y[ favors forming
triffuoroacetyl Muoride (and then TFA)
and does not decompose 1o carbonyl
Nuoride or to HEF (ICF, 20104}, For o
iscussion on the potential human
health impacts of HE, see sections V and
VILD.Z, "Why is EPA linding HFO-
1234yl ncceplable subject 1o use
conditions?™ and "Toxicity of Hydrogen
Fluoride,™

The Auorinated breakdown product
that we have identified of greates)
concern is TFA, because af s
persistonce and potential impacts on
afquatic plants. As discussed above in
seclion V and below in section VILC.S,
“Formation of Trifluorcacetic Acid and
|:':‘.may:-1nm [l'l'l[r|'|[,;1m" tho |1|‘\Jj1:1‘ ¥
concentrations af TFA, basod on
conservilive analysis, will be far below
the level expected to couse any adverse
impacts on aguatic life.

EPA agrees thal the breakdown
products from the decomposition of
HFO-1234yf will include aldehydes,
but wer disagree that this is o cause for
concern. As part of the analysis of the
almosphueric breakdown products of
HFO=1234vi, we found that worst-case
concentrations af formaldehyide would
rivinch Go1o & parts per teillion (ppt) on
a monthly basis or an average of 3 ppl
on an annual average basis, compared 1o
i health-based limit of 8000 pp1,'7 pe.,
a lovel that is roughly 1000 (o 2600
times lower than the health-based limii
(1CF, 2010d). Acetaldehyde lovals
would be even lower, with worst-case
concentrations of 1,2 Pt and annual
avarage concentrations of (.23 ppt,
r.nmp.'il‘(‘.tl tor it hoalth-hased limit of
S000 ppt 1 (ICF, 2010d). As discussed
further below in section VILDO of the
preamble, “Toxicily of HFO-12845L"
these concentrations are one (o three
orders of magnitude less than ambient

Y T Apssicy for Toode Sobslatsces and Disoagse
Fogistry (ATSDR) bae wstohlishod & chronic
bt by onstniona] ek Fawal (MEL] of 0,000 ppm
(.000 ppt) for formaldeh yde (ICF, 20004), MRLa
ame avarilahle online st hitpfweowatedr.edegov/
mris/mels listdiml

W EPA has estahlished o Refrmnes Concsntration
[RICT of 0005 ppm (G000 ppt or 0000 mgfm?®) for
acetaldebydn (ICF, 2010d). A summiry of EPA'S
oy Matlog for (s pisk assessnnent and RIC
dorivatbon for ecelaldab yds 18 avallable onlioe o
bt wwnsegra, o/ heea /i e bt 02000,

concentrations of formaldehyde and
acetaldehyde without the introduction
of HEO=1234v[ (1CF, 2010d). Thus,
aldehydes thal would be decomposition
|1rndllcl.1 af HFO- IZSH.\'”n thi
atmosphere would nol contribute
significantly to adverse health effects for
people on earth’s surlace,

Other Ouorinated alternatives thal are
acceplable in the MVAC end-uso, HFC-
1344 and HFC=1524, also create
Muorinated breakdown products, and
there is not evidence to show that those
from HFO=1234yf create signilicantly
more risk for human health or the
environment than breakdown products
from other alternatives, Thus, even
assuming that risks from breakdown
products would exist, based on use of
HFO—1234y1 in the MVAC end-uso, we
do not believe those risks are greater
thian the risks posed by other acceplable
alternatives,

3. Lifecycle Emissions aof HFO-1234y]

Commen!; One commentor stated thal
HF—1234%( has the best global
lifecyele climate performance (LCCP)
and lowar G0 loquivalant] emissions
compared 10 other altermatives,
However, another commenter stited (hat
HFO—1234y1 has a lower
thermodynamic efficiency than HFC-
134 amd that its use could lead 1o
increases in G0z and other air pollutant
amissions, The same commentor stated
that there is no assurance that
automakers would voluntarily add
lechnologies to mainiain current levels
of MVAL elliciency when using HFO-
1234yl

Response: Wo note thal EPA has
chosen to use GWF as the primary
muttric for climate impact for the SNAP
program, while also considering energy
vlhciency (March 18, 1984; 59 FR
13044), We have nol used specific
lifecyele matrics such as Total
Equivalent Warming Impact (TEWT],
Liferyele Annlysis (LCA) or LCCP as
metrics for climale impact, since il is
not clear that there is agreement in all
industrial sectors or end-uses on which
of these measures is most appropriate in
which situations or how these metrics
are o bo calealated [SROC, 2005],

The available information on
efficiency, LCCP and lifecyele amissions
for MVAC does not raise concern that
the indirect climate impacts from HFO-
1234yf will cause significantly grealur
impacts on human health and the
environmenl than other available
alternatives, Looking at some of the
information roferencod LI_\‘ the
commenters, wo learned that:

* Bench lesting for the Japan

Automaohile Manufacturers

Association [JAMA]) amd the [apan
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Auto Parts Industry Association
[APIA) found a system efficiency
[eoeMicient of pi'rﬁlrm.mm ) for HFO
1234y [ that is roughly 86% of that fur
HFC-134a (JAMA-[APIA, 2008)
LOCE analysis conducted by JAMA
found that indicect GOy equivalent
emissions from less efficiont fuel
usage e 1o use of the MVAC system
were a few percent higher for HFO-
1234y and roughly 20 to 25% higher
for CO, compared (0 HFC—134a
[TAMA, 2008]

JAMA's LCCP analysis found that

when both direct emissions of

refrigorant and indicoct emissions
from less affictent fuel usage are
nomsidered, HFC-1344 has highor
total climate impact than vither HFO-
1234y f or CO= in hotter climates like

Phoenix, Arizana, HFC-1344 hos

higher tolal climalo impact than

HFO-1234vl but slightly lower

climate impact than COx and in all

cases, HFO=12349T had the lowes!
total climate impact of the three

alternatives, [JAMA, 2004]

o MVAC systems can be designed to
improve efficiency through steps such
as changing the compressor, sealing
ther ared around the air inlel, changing
the thermal expansion vilve,
improving the efficiency of the
internal heat exchanger, adding an oil
separator o the compressar, and
changing the design of the evaporataor,
Optimized new MVAC svstems using
either HFO-1234v1 or CO-= can reduce
fusl usage compared to current MVAC
syslems using HFC=134a. (Denouali el
al.. 2008; Meyer, 2008: Monlorie ef
al., 2008)

EPA beligves that there is good reason
1o expect that mutomobile manufaciurers
will choose to design new cars using
maore sfficient MVAC components and
systems than in the past because of
recent regulations, The Department ol
Transportation has issued new
rigulations ing the Corporate
Average Fuel Economy standards for
vehicles and EPA has issusd new
regulations restricting greenhouse gas
emissions from light-duty vehicles (75
FR 25324; May 7, 2010). Thus, in order
lo ensure Wal their (eels meel these
standards, it is highly likely that
automobile manufacturers will include
MVAL svstoms oplimized for elficiency
in future models, regardless of the
refrigerant used,

Comment: Concorning an appropriato
rate of emissions lor estimating
environmental impacts of HFO-1234yT,
three commenlers recommoended That
EPA use 50 g por vehicle per year total
lifiscycle emission rate, These
commuanters citod the work of

Wallington ef al. (2008) and Papasavva
et al. (2000)." Another commenter
statesd that HFO=-1234v( is vory likely to

avie i lower leak rate than HFC-1234a.
citing data on permeability for both
refrigorants,

TMesponse: EPA agrees that the
permenability data indicate that regular
leakage emissions of HFO-1234y1,
which are released slowly through
hoses, are likely 1o be lower than those
from HFC-1340. However, this is only 4
partion of lotal emissions expected
because emissions may also come
through irregular leaks due to damage o
the MVAC system, refrigerant loss
during servicing, and refrigerant loss at
ther end of vohicle Nile. In nsponse Lo
the commenters who suggested thal we
use an annual emission rats of 50 g/
vehicle/ye, we reexamined
environmantal impacts as parl of our
final environmental analysis (ICF,
20100) using the recommuented 50 g/
vehicle/ve value and compared this to
the impacts calculitod assuming
emissions are similar to those from
HFC-134a in MVAC, as wo did at the
time of proposal (closer to 100 g/
vehicle/vr). The emission values from
using 50 g/vehiclefyr (ie. values from
the Pappasavva ef al. (2009) study] wore
26.3% 10 51.1% less than the cmission
ostimalos used in our analysis al the
time of proposal (ICF, 2009; [CF, 2010u;
1CF, 2010¢), In either case, as described
more fully in section V above and in
sections VILC.4 and VILE.S, bolow, the
overall ynvironmental impacts on
generalion of ground-level ozone and of
TFA were sulliciently low and the
impaets of HFO—1234y 1 are not
significantly greater than those of other
available substitutes for MVAL, For
further information, se¢ the ICF analyses
in the docket [ICF, 2010a.b.c.e),

4, Ground-Lovel Creonie Formalion

Comment: S P commentors
|1x|u‘1r.‘.'.-u||i Com 1 aboul a prlhlnliu]
increase in ground-loval ozong of
> 1=4% calculated in EPA'Ss initial
assessment (ICF, 2004) of environmental
impacts of HFO=1234yf, Othor
pommenters stated that HEO-1234vF
will nut contribute significantly to
ground-level geone. One commaentor
suggested that EPA provide an updated
assossmont of the potential contribution
of HFO=12234y[ to ground-level ozone,
considering the additional information
provided in public commaents (e.g.,

¥ Pa sy v all (2000) inchules srvoml s
of sinlenions of wutomnwbile mivgecnl. iechuding
mgrilar limka thremagh hosss. bregular laaks,
mafrigemin| nex during sarvicig, and mfrgeomi oes
atend of vohiehs Tife

Luecken ef af., 2000 and Wallinglon ef
ul.. 2000).2¢

Response: We proposed that HFO-
1234y would be acceptable, rven with
a worst-case increase in ground-level
peone of =1 1o 4%, In FRS[HOTISE 1]
commaeants, E'A performed a now
anitlysis that (1) used revised estimales
of the expected emissions of HFO
1234y and (2] used reactions with
oone formution from hydeoxyl radicals
rather than using sulfur dioxide (SO3) as
a surrogale for the hydroxyl radical.
OH , ancl rather than making
assumplions aboul the relative roat; tivity
of compounds. Our revised analysis
(1CF, 20100) estimutes thal emissions of
HFO-1234 vl might cause increases in
ground-lovel ozone of approximately
.08 ||||!J ar (0, 1% of the ozone standard
in the worst case, rather than an
increase of 1.4 (o 4% as determined in
our initial analysis (1CF, 2009), This
vitlue also agrees with resulls from
Kajihara ef al., 2000 and Luecken ef af,,
2008, This mevised q|nr1]y.'asin [liu‘.‘il.ll!h
additional support that HFO—1234y[
will not create significant impacts on
groundd level czone formation or on
local air quality.

Commen!; Some commentars
disagrond with EPA's statement that
HFO-1234y( has a photochemical nzone
ereation potential (POCP) comparable (o
that of ethylenoe (100), whilo others
agreed with this conclusion, One
eommenter provided a peer reviowod
study that estimated the POCP of HFO-
1234%F o be 7 (Wallington ef of., 2010),

Respanses: Based an the commaenis
rocaived and additional studies, EPA
burlisrwes that the initial assessment that
assumod a POCP of 100 10 3040 is ov rr]_'.'
consarvative. Wi have roviserd our
initial analysis to incorporate reaction
kinetics specific to HFO=1234y [
consistenl with Luecken ef al.. 2000,
which avoids making an assumption of
POCE, EPA's rovisod danalysis estimates
worst-case increases in ground-level
weoni formation of approximately 0.1%
{ICF, 2010h). Compared 1o the
uncertainty in the sources of vmissions,
the uncortainty in the measures that
localities will take 10 meel the geone
-{1.|miurr[ and the uncertainty in the

s, @ projected worsl-case incroase
is not significant for
|1ur|,1uu|a of determining thal HFO—
1234y poses substantially greater
human health or environmental risk
than other ullernatives. This provides
further support for our proposed
determination thal the conditioned use
of HFO-1234y1 dods not present o

m Propublication veesion of Wallinglon st el.,
2001 {Dockal o EFPA=HC=0A R- 2000 <0084 -
006421
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significantly larger risk 10 human health
and the environment compared to HFC-
1344, and in many cases likely poses
less risk. For [urther information, sep
the an: |_'.'.t'.i:-' of environmental impacts
in section V ol the preamble, “Why is
EPA finding HFO-1234vl acceptable
sulbject 1o use conditions? and see the
analysis in the docket (1CF, 20000).

Comment: A commuonter provided a
link to a paper (Carter, 2000) that found
The maximum incremental reactivity
(MIR) for HFO=-1234%T to be about the
same a5 that for ethane. Based on the
MIR value for HFO-1234v [, some
caommentors stated that EPA should find
HFO=1234v1 1o be exempt Trom the
definition of VO,

Response: (Note: EPA has previously
found certain compounds exempt from
the delinition of “volalile organic
compound” [VOC] for purposes of air
mgulations in State Implemontation
Plans, 40 CFR 51.100(s), if they have a
MIR equal 1o or less than that of ethane
on a mass basis [69 FR 69298, November
20, 2004; 74 FR 29595, June 23, 200%;
also see intorim EPA guidance at 70 FR
54046, Septemboer 13, 2005].) Ina
sepamte rulemaking process, EPA is
considering whethar to Hst HFO—-1234y!
under 40 CFR 51.100(s) as exempt from
the definition of VOC for purposes ol air
regulntions that States may adopt in
Stafe Implementation Plans.

5. Formation of Trilluosroacetic Acid and
Ecosystem Impacts

Commen!; Svveral commenlors agroed
with EPA's praposed finding that the
projected maximum concenlration of
TEA in rainwalor leom degradation ol
HFO=1234y[ does not pose a significant
aquatic osdeity risk, Other commaonters
riised concern abont the 11111|!J'Iri1||
impacts of TFA on biodiversity,
eensvstems, and human health, One
commenter questioned the
sustuinability of HFO-1234yf, so long as
there are questions remaining aboul ils
environmoental e and degradation,
Uno commenter stated thal artificial
inpul of TFA into the environmsm!
should b avoided beconse of iis toxicity
and chemical properties. Another
commenter stated that HEO=1234v(
poses additional environmental
concerns compared to HEC-134a and
atvised against finding it accaptabile
while the issue of TFA production is
being further researched,

Responge: We continue (o conclude
for purposes of our decision here that
the degradation of HFO=1234%[ into
TEA cloes not x| .'.igll.iﬂl‘.mjl risk af
afpuatic loxicily or ecosystem impacis.
All available resparch indicates that,
assuming emissions are no more than
twice the current level of emissions

from HFC-124a [rom MVAC, TFA
concentralions in surface water and
rainwaler will bie on the uorder of 1/
&00th 1o 1/80th of the no obsorvod
aidverse effoct lovol (NOAEL) for the
muost sensitive known alga (Luecken of
al., 2009%; Kajihara et al., 2010). We have
rovised our analvsis on TFA
concenirations II!iiI'IH the known
reaction kinetics of HFO-1234vE The
revised estimale af the worst-case TFA
concentration in rainwater is
approximately 1700 ng/L, similar 1o the
concentrations in Luecken ef al, (2000)
of 1260 ng/L and Kajihara of al (2010)
ol 450 ng/L. We believe this provides o
sufficien! margin of protection o find
that the use of HFO=1234y[ in MVAC
will not pose ﬁigllifil:.‘ﬁﬂl]}' grodter risks
than other available alternatives in this
end-use.

Comment; Somo commenters slaled
that further rosearch on TEA is
NECESSAry.,

Response: EPA has considered
additional studies submitted during the
public commant period {Luecken af al.,
2008 Kajihara et al., 20100 and has
performed further analysis on this issoe
Luecken ef al. (2000) predicted through
modeling that in the LS., HFO—=1234y/
used in MVAC would resull in enough
TFA to ingrease ils concentration in
rainwater o 1/80th 1o 1/800th of the
NOAEL for the most sensitive plant
species considered, Kajihara ef al,
(2010) predicted through modeling that
in Jupan, HFO-1234yf use in all
potential refrigeration uses would
increase the TFA concentralion in
surlace water to no more than 1/80th of
thee NOAEL for the most sensitive pland
spoecies considered. This study also
found that surface waler concentrations
wiree roughly twice those in rainwaler,
Thus, even with highly conservative
mndeling that also considerod
aecumulation in surface water, the
concentrations of TFA are likely 10 be at
lesast A0 Himes lower than a lovel
expected 1o have no impact on the maost
sansitive aqualtic species.

W also performed o further modaling
analysis using refined assumptions on
emissions and the mechanisms by
which HFO- 1234y might hreak down.
W found that the worsl-casa
concentration of TFA would ba
approximately 1700 ng/L, similar 10 the
concentrations in Luecken ef al. (2000])
of 1260 ng/L and Kajihara of al. (2010)
of 450 ng/L (1CF, 2010b). These
additional studies and analyses indicate
oven less risk than the studies available
al the time ol |rnl]1m...]| and thus |:|‘uvi|]1!
further supporl that TFA emissions from
MVAC systeom will not poso a
significant risk of aquatic texicity or
ecosvsiem impacts,

We also note that EPA has an
obligation to act on submissions in a
timely manner under the Clean Alr Act
(5 612(d)). Given that research 1o date
has not indicated a aigﬂ.mr:uﬂl risk, wi
disagres that the Agency should delay a
finnl decision (o await luriher studies
thiat miay bo done in the future, 1T future
studies indicate that Hl"”—l}l.’ln}_\'”iumm
a significantly greater environmental
risk than we now belipve, section 612(d)
provides u process for an Intorested
party to petition the Agency lo change
i l|.-.|inp,1|m:|aiul1.

Commeni: Two commenters stated
that EPA's initial modeling (EPA-HQ-
OAR-2008-0064-0037] greatly
overestimates the local deposition of
TEA from oxidation of HFO=-1234y L In
particular, one commenter claimd that
the modeling's use of the oxidation of
503 to sulfate ion, SOy as a proxy for
the oxidation of HEO-1234yFis averly
conservalive because a large portion of
805 is in aerosol form, unlike for HEO-
1234vE This commenter also referrod o
the impacts found in the peer-reviewond
paper by Luccken of al. (20049).

psponse: EPA agrees that the use of
the oxidation of S0 1o 5O as a proxy
for the oxidation of HFO-1234y [ likely
results in overestimating TFA
comcentrations. This is beciuse the
sulfate pllrli[:llr is 0 condensation
nucteus in the wel deposition process
and il has a very high removal efficiency
compared o the gas phase process Tor
wet daposition that acts with HFO-
1234y [ and its decomposition products.
Furthur, TFA forms more slowly [rom
HFO=1234vl than sullate forms from
S0 (ICF, 2010b),

Wo have ropeated the modeling using
rirfined assumptions on emissions and
the mechanisms by which HFO-1234y1
might break down. This revised
assamsmoent (ICF, 2000b) found TFA
concentrations roughly one-thousandth
those in the sarlier asspssmont (1700 ng/
L compared (o 1.800,000 ng/L in [CF,
2009). This additional research provides
stranger support for our conclusion that
the degradation of HFO-1234x( inlo
TFA does not rixs o siunlﬁmm risk of
arquatic toxicity or ccosystem impacts,

Cennmeni: Suome commenlins
disagroed with a statement in the ICF
(2009) analysis concerning TFA
concentrations in surface waters, that
“the exception to this is vernal pools
and similar seasonal water bodies that
have no significant outllow capacity.”
These commenters beliove thal
Boutonnet af al, (19949]) showed that
acoumulation of irilluaroacotate, a
compound closely related 1o TFA, was
rather limitod in seasonal water hodies.
The commenters also stated that
Benesch el al. (2002) conducted an
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experimental study of the impacts of
TFA on vernal pools, in which no
impaets were observid,

Hesponse: The statemant rom [CF,
2008 10 contoxt slated:

MNOECs [No-obsorved effect
concentralions] were compared lo
rainwaler TFA concentrations because
lor most water bodies, it is dilficult 1o
predict whal the actual TFA
concentration will be. This is because
concentralions of environmental
contaminants in mast fresh water bodies
Muoctuute widely due o varying inputs
undd sutputs to most ponds, lakes, and
streams, Comparison of NOEUS Lo
rainwaler concentralions of TEA is
actually more conservative because TFA
islrx;ml‘.!m] 1o be dilutad in most
freshwater bodies, The exception to this
Is vernal pouls and similar seasonal
wilter bodies that have no significant
vutllow capacity, (ICF, 2004)

Wit mote thal the *exceplion™
described in the analvsis is an exception
tor ther expectation thit TFA will be
tiluted more in freshwater bodies than
in rainwalter, We beliove thal the
available evidence confirms that vernal
|1uu|.\' do oot dilute TFA as much as
freshwatar bodies with oul{low
capacity. Modeling by Kajibara of al.,
2010 lound surface waler concontralions
were roughly twice thoss in rainwater,
However, even these concentralions
were not high enough 1o be of
significant concern for environmoental
impacits, As noted previously, even the
highest lovels of TFA concentralions
wern al loast 80 times loss than the
NOAEL for the most sensilive sguatic
species examinid.

0. Health and Safely Impacts
1. Toxicity of HRFO=1234yT

Comment: Three commanters statod
that thiere are no loxicity concerns wilh
using HFO-1234v[, and two
commenters noted that HFO=1234y1 s
comparable to HPC-134a in lerms of
buman health effects. One commenter
alan stated that HEFC l—|234)'1'|||1||h nil
present a developmental toxicity or
tothality risk. Soven commentors statod
that there are potential toxicity concerns
with use of HFO=1234yL Oni
commenter cautioned EPA against
listing HFO-1284y1 ay acceptable for
use in MVACS on the grounds of
increased concerns over developmental
effects and other loxic effoots on human
healih.

Response: EPA continues 1o believe
that HFO-1234vf, when used in now
MVAC systoms in accordance with U
use conditions in this fnal rule, does
nel result in significantly greater risks to
human health than the use of other

available or potentially available
substitutes, such as HFC-134a or C0=
The results of must of the loxicity tests
lor HFO=-1234y [ vither confirmed no
observed adverse health effects, or
found health effects at similar or higher
exposure lovels than for HFC—134a. For
examplo, HFC=134a caused cardiac
stnsitization al 75,000 ppm bul HFO-
1224yl did not cause candiac
stmsitizalion oven at 120,000 ppm. the
highest level in the study (NRC, 1996;
WIL 2006). NOALELs from sulraculs
exposure were higher for HFO-1234yT
than for HFC=134a (NOAELs of 51,680
for HFO-1234vl with no effects seéen in
the study, compared to 10,000 ppm for
HFC-134a with lung lesions and
reproductive effects seen at 50,000 ppm
INRC, 1006: TNO, 20061). No adverse
plfects were seen at 50,000 ppm or sny
other level in subchronic (13-week)
studies for both HFO-1234y[ and HFC-
134a (NRC, 1996; TND, 2007a),

In mutagenicity testing for HFO-
1234vf, the two most sensitive of five
strains of bacteria showed mutation;
hawever, this sereening test for
carcinogenic potential is known to have
only a weak correlution with
carcinogenicily (Parosdi ef al., 1982; 9
Kirkland et al., 2008 #), s0 1 positive
resull in this test for the two maos!
samsitive slrains is nol sufficient reason
to consider HFO=1234yf 1o be a
significant health risk, Mutagenicity
testing for HFC=134a by the same test
found no evidence of mulagenicity.
Sereening lor carcinogenic polential in
a gonomics study did not identilv HFO-
1234y [ as a likely carcinogen (Hamner
Institutes, 2007), A two-year cancer
assay for HFC-134a did not find
avidence of carclnogenicity (NRC,
TN,

EPA considers the results of
developmental tosting to date to be of
some comeern, but not a sulficient basis
to lind HFO=-1234v[ unacceplable for
purposes of this action under the SNAP
program. In a developmental study on
rats. cases of wavy ribs wore seen in
SO rlnvr-lnping firtuses rhiring
pxposure o HEQ=1234vf [TNO 2007h);
hawover, effects on bane formation were
also seen for HFC-134a (NRC, 1906). 1t
is not clear if this effect is meversilile or
nol. Interim resulls from a lwo-
generation reproductive study did nol

=8 Prod lctive abilily of the antoradiographic ropalr
assay Un ol Hvor colla cornparmd with thie Arnoa inst
S, Parodl; M Tunloghor: © Balbl; L Sawth: fourmal
iof Toicolgy and Envirommstnl! Health, Yol 10,
L 4 & 5, Cretobr 1062, poyy -5

2% Kiklamd of ol [ 2005) Evalustioo of u battery of
thirwst fnn whteo genoloxicily iels 1o determinn rodei)
carcinogens and non-corcinegena. L Senaitivily,
spacificity and mlstive peodichivily, Mufulon
Resaanth. 504, 1250,

find an association belween exposure 1o
HFO-1234y [ and skelotal effects, This
two-generation reproductive study lor
HFO=-1234y[ finds a NOAEL of 5000
i fiir :||r|.'|_ o mvan time o 1.'i|;{i|1.'||
opening in F1 females (females in the
first generation of offspringl. A subacute
[28-day) test for HFC—134a (single
generation) found a NOAEL of 10,000
ppm for male reproductive effects (NRE,
1996), A developmaental test on rabhbits
exposed o HFO=1234yT did nol find
#ffects on the developing fulus,
However, some of the mother rabbits in
1his F.l:,llif.' dhied, “The reason for the
deaths is not known. The data on
developmental effects are inconsisien!
depending on the test performed and
the species testod, The development
wlfects observed in tha l|ul'|:|u||l'l'|||ll|.|[
study on rats are not significantly
different [rom the developmental effects
nbserved for HRC-12340. In any case, ay
discussed above in section V and below
in this section, our risk assessmonis
Foand that HFO-1234v1 would likely be
used with exposure levels well below
thass of concern in the uses allowed
under this rule, Thus, we do not find
the nhsarved developmental effeats
sufficient reason for Anding HFO-
1234yl unacceplable in this rule.

For purposes ol this aclion, we
prispared our risk assessment for long-
lerm exposure using the level al which
o deaths or other adverse health effects
were seen in the rabbit developmental
study—a “no observed adverse ellect
level™ or NOAEL—Io ensure that
exposed people would be protected, The
longer-term, repoated exposura in that
study would be the exposure pattern
{though nol necessarily the exposune
level) for a worker using HFO-1234yf
on i regular basis or for a consumer
exposed in o car due toa long, slow leak
into the passengor compartmaent, Using
the NDAEL concentration of 4000 ppm
as @ starting point, we found no
situations whero wo expect exposure 1o
pxceid the levol that EPA considers sale
for long-term or repeated exposure
[EPA-HQ-DAR-2008-0664-0036).
Thus, we consider the polential toxicity
risks ol HFO-1234y[ for those uses
allowsd under this action to be
addressed sufficiently to st it as
sceplable subject o use condilions.
somment: Based on o risk assessmont
eonducted by one commenter, the
commenter concluded that if HFO-
1234%[ is used under the conditions
spocified in the commenter's risk
assessmaont, adverse health impacts
weld not be expected 1o car occupants,
Lo servicing personnel, or (o do-it-
yoursell (DIY) consumers, This
commenter noted differences betwoen
tha margin-of-exposure approach to
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assessing risk. as in EPA's risk
assessment (EPA-HQ-OAR-2008-
0064=00036), and the commenter’s
hazard index (HI) approach, The
commaentor further stated that in all
cases, the predicted hazard index for
HFO-1234yl was only one-half of the
vitlues prodicted for HFC=1344, and in
SUITIE CAS0S, :lr'l]!.' one=third of the HFG-
134a values, demonstrating from o
health perspective thal HFO-1234yl s a
viable alternative to HFC-1340,

Respanse: EPA agroes that adverss
health impacts would not be expecled (o
car occupants or Lo servicing personnel,
so long as the use conditions of this rule
are abserved. However, EPA has issued
a Significant New Use Role under TSCA
(October 27, 2010: 75 FR 650987 thal
would require submission ol additional
information to EPA prioe 1o the
manufacture, impor! or processing of
HFO=1234y[ for cortaln uses, including
distribution in commerce of products
interded for ws ¢ 1 oonsumer for the
purposes of servicing, maintenance and
disposal involving HFO-1234yf (e.g.,
“do-it-yoursel [ servicing of MVAC
svslems).

Where available. it is EPA policy to
use i NOAEL (No-Observed -Adverse-
Effoct Lovel] for the point of departuro
(POD) for risk assessmond. This is the
hiHl‘h':al EX[IOSURE level that did not
cause an adverss health effect ina
study. In this case, EPA selected the
POD from an animal [l 2-woek
inhalation) study, Because animals may
respond to different exposure levals
than humans, there is some uncertainty
when extrapolating from animals to
humans, For this reason, an Uncerfainty
Factor (UUF) is applied when
extrapolating rom anumals to humans—
Iypically a factor ol 10 §s used bul, in
this case, since there was a reasonable
estimate of the pharmacokinetic
compaonent of the uncertainty, this UF
wis reduced to 3. An additional UF is
applied 1o account for variation in the
human population response to a
chemical pxposure—in this case, a UF of
10 was usedd. The twao TIFs give s
resullant UF of 30 (o vield un acceptable
level of health risk. As stated in the final
SNUR, EPA's FIII“I for rovivw ol new
chemicals under TSCA is 1o divide the
" IJ!.' the EXPOSUNE level 1o obitain the
MOE. For HFO-1234yf, the *acceplubile
loval of hoalth risk™ would be an MOE
of 30 or groaler,

The communter proposed dividing the
estimaled exposure o HFO-1234yT by
the POD levels to obtain a HL As a
resuill, i the R[OS 15 luss than thi
POD, the HI is < 1 and the commenler
considiered this an “accoptablo leval of
health risk.” The commenter's approach
to thie hazand index does nol Betor in

uncertainties aboul extrapolaling rom
animal o human responses, nor does it
address variability within the human
population with regard to thresholds of
risponss 1o chemical EXPOSLITES, EPA
has consistently applied the margin of
exposure (MOE) approach o
evaluations of pre=manufacture notices
[and Tor cortain othor risk assessm
in order to gccount for the uncertaintios
discussed above. The SNAP program
eonsidersd work performed during
evaluation of the pre-manufacture
notice (EFA-HO-DAR-2008-0664—
0036), as well as a separate SNAP
progriim risk screen (EPA-HQ-0AR-
2006-0664-0038), SNADP program risk
SCIEONS COmpire uxpl:-.:tm.{ exposures Lo
XIS limits that inl:ur[luralln
uncertainty factors based on EPA
guidance, rather than calculating sither
a hazard index or @ margin of exposure
Any of these approaches to risk
assessment will come (o a similar
conclusion about whethar there is a
polential health concern when using the
same point of departure, uncartainty
l[actors, and exposure estimates,

The Agency and the commenler
|Iina‘|};h:l: an all three of these inpruts to
the risk assessment and hence have
reached different conclusions. Despite
these differences, the assessmoenits rolind
on by both the commenter and EPA
show that there is low risk both to car
ncrupants and to service lechnicians.
EPA’s risk assessment indicates o
potential risk to DIYers (EPA-HQ-
OAR-2008-0664—0036). As statind
||I'['!..‘h]l|sli}' in this action, this issuo is
further addressed through the Agency's
autharity under TSCA.

Camment: In response to EPA’s risk
ussessment (EPA=-HQ-OAR~20010-
0664-0036), wo commentars disiagrooed
with the use of a 2-week study for
evaluating A0 minule exposures and
stated that acute toxicity (4-hour test) or
cardiac sensilization test results would
L mnniiris illljlrllilfiulil foor il e eXPOSLn
evaluations,

Response; Commenters have
suggested that EPA use data from the
4-hnur acute r:micil_v s;lu:.!_\- or from the
cardiae sensitization study as a starting
point (*point of deparure”) for assessing
risks of sho-lorm [acule] X OIS,
Howsver, cardiac sansitization studies
are for very short durations—on the
ordar of 10 minut anu they only
address eardiac sensitization. HFO-
1234y [ dows nol induce cardiac
sensitization. EPA selected the point of
departure for acute effects from a
|'|'ILIlli||[|1-11x||=|h||r|| 2-work [subacule) rat
inhalation study on HFO=1234vf,
reasoning that if no offocts wore seon in
the duration of the study (6 hours per
day. § days per week for 2 weeks), that

no effects would be seon from o single
exposure al a similar exposure level,
either. Further, the subscule exposure
ral study included more thorough
|lt1l111ﬂnH_\.' xaminations than those
meluded in oo cardiag sensilization
study.

Thet scute 4-hour exposure study in
rals shiowed some lung ellects al
U|l|lI'Fl1i'I[l'|i.|.|l1|_'.' 200,000 ppm, thio lowiest
exposure level in the study, Thus EPA
considers 200,000 ppm 1o be a LOAEL
{Low-Observed-Adverse-Effect Level), 1T
# LOAEL were used in the risk
assessment instead of a NOAEL, EPA
wiotld use an uncertainty factor 1o
estimate a NOAEL, which would result
in o lowaer POD than whao! was usad. For
exampli, iF EPA bad started with the
LOAEL of 200,000 ppm, it would have
required an additional MOE of 10 10
estimite a NOAEL rom a LOAEL, for a
total MOE of 200 instead of 30. This
would have resulled in a more
comservalive risk assessment than |l.‘1illH
the NOAEL from the 14-day subacute
study. In the 4-hour acute toxicity
study, some of the animals had grey,
discolord lungs al all exposure lovels
in the study, and we considored this an
adverse eflfect. Thus, EPA could only
determine a lowes! observed adverse
effect lovel (LOAEL) from the 4-hour
acute study and could not determine o
no observed adverse effect level
INOAEL] I is longstanding Agency
policy o use the NOAEL where
available instead of & LOAEL, because of
grodtor assurancs of @ sale exposun
lewvel, EPA instead used the NOAEL for
the next shortest study, the subacute 14-
day study. as the endpoint of concern
for shorl term exposum because the
LOAEL fram the acute 4-hour .-Jml)' Is
an endpoint showing effects that may
not resull in safe exposure levels for
humans. IF we hod used the value from
the 4-hour acute loxicity study, we
woild have had 1o considor additional
uncertainty that woulkd have resulted in
o more conservalive, mone restrictive
risk assessment than using the NOAEL
from the 14-day subacute study.

Furthar, EFA has uncortainties aboul
using the nvailable single exposure
studies on HFO=-1234vf to determine the
MOEs for different exposure scemarios,
As o result of concerns with these
studies, EPA calculated single exposure
MOEs [rom the NOAEL In thy 2-week
inhalation loxicity study of HFO=1234yf
in vats, Thore are some uncertainties in
the single exposure (acule) assessments
because of the observation of lethality in
rabbit dams aller multiple exposures o
HFO=1234vl in a developmental study.
For these reasons, EPA recommendid
an acute inhalation toxicity study on
rabbits in the proposed SNUR to address
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the question of whether pregnant rabbits
wonld die from a single exposure (April
2, 2010; 75 FR 16G70G),

Comment: A commaenter assertod tha
EPA's methodology 1o estimate the
axposurs lovels associated with the DIY
use, using the SAE CRP (2008] Phase 1
Report, greatly exaggerates the exposure
that could be experienced in actual use
conditions. Another commentor
calculated exposure 1o a DIYer assuming
that the refrigerant lills a garmge and
concludad that exposur would be less
than the manufacturer’s recommented
mxposurs [imit of 1000 ppm. The st
commenter stated that the 30 minute
time-waoighted average (TWA) value
usad by the EPA is unrealistic as are the
(X IOSLTD oslimalos |'|Tt.-,~:ufll|||i in
Seenaries 1 and 2 of the supparting
thocument EPA-HO-0AR-2008-0664-
D6, The specific exposure paramelers
that the commoenlurs questioned were
ussumptions rogarding:

s Carage volume;

o Time the user spent under the hood
:Iurin recharging operations;

The size of lﬁl spacar where any
hmkmﬁ gas wonld disperse:
The alr exchange rato in a servico

area that should be well-ventilated
whan the engine is running;

¢ Llse of the refrigerant in a closced
gnrﬂ r with no ventilation: and,

"he amount of lr-l'rignr.mt used
=I1|rm;} recharge operations.

During the comment period for the
proposed SNUR, the PMN and SNAP
submitter conducted a simulated
vehicle service loak lesting, using HFC-
1340 as a surrogate, indicating that
exposures rom wse of 4 12-0z can
during consumer 1Y use am balow the
Agency's level of concern for HFO=
12345 T [Honeywell, 2010a).

Response: Concorning expusurn
estimates for DIYers, the exposure
vallues in the EPA risk assossmenl
(EPA-HO-OAR-2008-0064-0016) are
bounding estimaties of the maximum
passible theoratical concentrations. The
EPA assessmunl used the industry-
modeled DIY scenarios and assumpliions
ina 2008 repor |J_'\.' Crradient

Corporation for the SAE CRP (CRP,
20008 as .| \16!"“1[.. prunl for o lwllim‘. the

: alis o nrrm.pnnr ing valume
with no air exchi ange. Thess
assumplions are conservative and
protective, as inlended.

Wae considered the calculations
provided by one commenter thal
assumed thal the refrigerant [ills a
garage. However, this analysis assumes
a longer-term, steadvy-stale concentration
alter tha refrigesant has diffused

throughout the garage and uses a long-
term, B-hour lime-weighled average
exposure recommendatinn for
comparison. EPA's concerns aboul DIY
gonsumer exposure focuses on short-
term acule exposures, including peak
exposures over a fow minutes noar 1he
consumer's mouth and nose because
typically a DNY consumear will only need
a short period of time 1o rechiarge o
single MVAU system (Clodic ef al.,
Z008). Thus, the commenter's
calculations do notl address EPA's
LONEES,

Aftor reviewing the consumer DIY use
pxprsure study from the SNAP/PMN
submitter, EPA responded with a list of
clarifying questions (LS, EPA, 2010c).
tn which the submitter subsequently
responded (Honeywell, 2010b).
Although the submitier’s responses
ware halplul, EPA still has concerns
about potential exposures o consumars
during DIY use and the Inherent toxicity
of HFO-1234v1 Howower, since this
acoeptability dotermination is limitod 10
use with fittings for large containers,
which DIYers would not purchass, oor
concerns aboul potential health risk 1o
DY users need not be addressed in this
action, We would plan to evaluate this
issue further before taking & final action
o i SNAP submission for |milp.ll1
fittings Ior small containers. Wi furthar
note that the Ageney would analyee this
issue in the context of any SNUN [iled
pursuant to the recently issued SNUR
(76 FR 065987 ], Although we do not
remch any conclusion in this fnal rule
regarding safe use by DIYers, we make
the following observations aboul the
submitted study, With regards 1o
pxposure, the peak concentration values
from the submitted study are os high as
3% by volume, equivalent to 30,000
ppm. These peaks appeared (o ocour in
the first one or itwo minutes of vach
eSS i, ."\l;:.nniil'l.;ﬂ_v. EPA would need
exposuce dala presented and averagod
oul aver shorter Timo Weightod
Avierages (TWAs] than the 30 minutes
currently in the stucly, because il would
appear that o number of these early
exposure peaks could resull in TWA
values that would result in MOEs less
than the acceplable Agency level of 30
deseribed above in this section, This is
important because the data on HPO-
1234y [ am insulficion! to difforentiale
whather the !nx'n‘.ifj.' is due to blood
level alone from an acute exposune, is
due 1o accumulated exposure over time
{*area under the curve”), or is dus 1o
some combination of both. Since blood
oquilibrium lovels are reached within
minutas, i high lovel of exposure in a
shart duration could result in blood
lovols exceeding a threshold i the mode

of action of tho toxicity of HFO=1234vf
is due 1o blopd levels of the chemical.
EPA expects thal exposure duta with
additional TWAs of 3, 5, and 10 minutes
il hl'.]|| o rosalvie thoso issues of
CONSUMET CXPOSIrD.

Comment: One commenter stated thal
HFFOs could hunm the human nervous
system. The commenter cited o diagram
of breakdown products in a slide
jiresentali Igiw!n ||jl' the Montreal
Protocal Scientific Assessmont Panel in
July 2000 and suggested that the loxic
impact of aldehydes formed us
breakdown products would be higher
than thal of carbonio acids,

Response: EPA agrees thai the
breakdown products from the
decomposition of HFO-1234yFwill
include aldehydes, but we disagree thal
this is a couse for concern. The
aldhahydes thal would be produced as
almospheric breakdown products of
HFO-1234yTare formaldehyde and
acetaldehyde (ICF, 20004d). Their health
elliects include respiratory ellects;
irritation of th ayes, nose, and Thmal
and corrosion of the gastrointestinal
tract. EPA also considers formaldehyde
and acetaldehyde 1o be probable human
carcinogens (LLS, EP'A, 2000; ICF,
2010d), The |!|'rl'.(1|l|||m'.|.1 ion |'1lu|iu[.‘.l,-'. of
HEO=-1234vl are not noted for causing
neuroloxic effects, and toxicity lests for
HFO=1224yF did not identify this as an
ellect.

As part of analysis of the almospheric
bregkdown products of HFO—1234v[, we
found thal worsi-case concentrations of
formaldehyde would reach 6 1o 8 parts
por trillion (ppt) on a monthly basis or
an average of 2 ppt onoan annual average
basis, compared 1o a health-based limit
of 8000 ppt **—i.e., a level that is
roughly 1000 to 2600 times lower than
the health-based limil (1CF, 2010d).
Acetaldehyde levels would be even
lower, wilh worsi-case concentrations of
1.2 ppt and annual average
concentrations of 0,23 ppt, compared to
i health-based Hmil of 5000 i #4 (ICF,
2010d). Thus, aldehydes that would be
decomposition products of HED-1234y 1
in the atmosphers would not contribute
significantly 1o adverse human health
pffects [ICF, 2010d).

Aldehydes, including formaldehyde
aned acetaldehyde, ane already present in

= s Agoncy for Tenthe Subwtances and D
Reglatry [ATSIR) b ratablishad & chronie
Inhalation winlmal dek Tevel IMIRLD of D008 ppm
s I_h‘lhwnrjm [|1r||,4|,ldn!|.nlu (K fiind), MHELs
are avalloblo ab bitpe/fwww, atedr.ode. gov/mels !
mtli Nad bt

'8 EPA has establinhed s Bobvences Concentmatlon
(RICH of 00005 ppm (5,000 ppl or 0,600 mgfe) for
meolildwbyide (ICF, 3000} A sunsoary of EPAS
et Ltian for [t Ak anssssment and BIG
Toar cwbabidu b ybi 1o avai labla onlion el
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the atmosphens in sigmifican! amounts
from natural sources such as planis,
from direct emissions, lrom combustion
e wluets, or from breakdown ol ather
inn‘lpmmris siich as h!.'flﬂ]i;ul‘hnn-.' (NRC,
1981; Rhasa and Zellner, 1987), The
current background lovel of
formaldebivde in the atmosphene ranges
[rom BO pplin le'IHiIlII'IL' arias to
approximately 3300 ppt in New York,
NY—une o three orders of magnitude
muore than the worst-case generation ol
formaldehyda from HFO-1234yf (ICF,
200001, The maximum incremental
acelaldehvde concontration caleulated
due to use of HFO-1234yT was
approximatily three orders of
magnitude less than the average
concentrmation of iu;l*lu]tl::]lylh‘r 10 s
with pristine air quality (ICF, 2010d).
Thus, the additional aldehydes createcd
during decomposition of HFO-1234y[ in
the atmosphere ane not likely 1o have a
significant impact on homan health,

Cooammend: son cmmernilprs shated
that additional research and review of
the available information regarding
toxicity of HFO-1234yT needs to be
conductsd,

Response: EPA has an obligation to
acl on submissions in a timely munner
under the Act (§612(d)), Our risk
assessmaents lo date have found no
significant risk for car passengers or
drivers, professional servicing
personnel, or workers disposing of or
recycling vehicles containing HF()-
1234vE Wo bolicve these assessmoents
are sulficient lo support this action. We
nobe thal theso assessmaents roly on
somewhat conservalive assumplions,

We note that we expect thers will be
no foxicily risks (o DIYers becavse EPA
miust receive and tako h!ﬂulnlnr‘_\' action
to allow unigue [ttings for use with
small cans of refrigarant bofore DI Yors
coulid be l.'.'l;llii.‘i\'l!. s par '.1|1pt'.l‘LL|'lk (B R TT]
subipart G of 40 CFR part 82, Further,
because HFO=1234yl is not expected to
b introduced into any new cars until
late 2011 or later, we expeoct o have
further information and 1o take further
action belore DIYees could be axposad,
In addition, the final SMNUR would no
allow distribution in commerce of
products intended for use by a
consumer for the purposes of servicing,
maintenance and disposal involving
HFO-1234y T until al least 90 days after
submission of a SNLIN.

We reengnize that maore studies will
be performed on HEO=1234y1, further
addressing risk. EPA’s New Chemicals
Program has recommended additional
II!hlII]}'.H[-ﬂ.‘[IlH LELY PR RART M i rabibits,
including prognant rabbits (April 2,
2010; 75 FR 16706), In addition, the
manufacturer is valuntarily conducting
a mulbi-generation reproductive study., 1T

these or other future studies call inlo
question the basis for our decision
today, section 612 allows cilizens (o
wetition EPA to change or modily a
i:-'1i]13 iecision or EPA could doterming
o s own o 15 Lhis decision,

Comment; In late commaents, a
eonmmenter staled that EPA appears to
b relying on a SNUR 1o roduce risks (o
human health [rom exposure to HFO—
1234vl. This commenter stated thal EPA
mus! re-open the commanl period on
the proposed SNAP rule so that
commenlers may reassess the extent Lo
which the final restrictions of the SNUR
will be effective at limiting adverse
human health effects. The same
commenter noted thl information on
new price lovels and availability is
noeded (o assess the effectiveness of the
SNUR.

Response: EPA's final SNUR
adidresses polential risks 1o human
health from exposure to HPO-1234vE
However, as discussed above in section
V of the preamble. “Why is EPA listing
HPO-1234y( as accoptable subject to use
condilions?™, this final SNAP mle does
nol allow for the use of HPO-1234vf
wilh small cans or containers (Le.,
container sizes that would be purchased
by DY users, such as small cans and
containers less than 5 [bs) because i
does not contain specifications for
unique fittings for can taps and for these
smaller containers, Existing SNAP
program regulations in appendix D o
subpart G of 40 CFR part 82 require the
use of unique fttings for specilic
purposes (eng., high pressure-side
service port, small can taps) for each
MVAL refrigerand, as submilled by the
refrigerant manufacturer. Before HPO-
1284v[ can be introduced in small
containers typically used by DY ors, the
manufacturer musl submil unigue
fittings to EPA, wo must conclude that
they are unigque, and we must issue new
proposed and final rules specifying
those ttings, In addition, the fimal
SNUR would not allow distribution in
commerce of products intended for use
by a consumisr for the purposes of
servicing, maintenance and disposal
invalving HFO-1234yl until st least 90
lI.':I.\.'h aftar submission of 4 SNUN. These
and uther requirements ensure-—1to the
extont passible, with the information
currently available to EPA—thal HFO-
1234y [ has no groater fsk overall Tor
human health and the environment than
olher available refrigerants for MVAC

Under the final SNUR, il is necessary
for EPA to receive and complote ils
risviow of a e.ip‘nl.ﬁ::-dm new use nolics
[SNUMN) with additional information on
consumer gxposure risks bofore—if the
Agency so decides—HFO-1234yf may
be manufactured, imported or processed

for the purpose of use in DIY servicing,
with or without other restrictions. We
would also consider information in the
SNUN hefors issuing a final rule
spu'.r.irﬁhg |m'|r||lr: nllings for use with
small containers of refrigemnl,

In comments EPA received on the
proposed SNAP rule, the initial dieeect
liaal SNUR that was withdrawn and the
proposed SNUR, no commenters
sug@ested making the provisions of the
SNUR siricter or suggestid adding use
conditinons under the SNAP program for
addressing risks 1o consumers during
MY servicing. A number o commenters
statod that no restrictions were nesded
1o address risks lo consumers during
DIY servicing, while other commenters
stuted more broadly that EFA should
find HFO-1234y unaceeptable because
of its taxicily risks. We providaed an
additional opportunity for commenl on
the SNAP rule aftor the direet final
SNUR was issued (Fobruarey 1, 2000; 75
FR 4D83), in response (o8 reguest o
roopen the public commant poriod
(EPA-HOQ-DAR-2008-0664-0077.1], in
part to allow eomment an the
relalionship between these two
ru!urnal-\ingt. thatl hoth address HEFO-
1234x [ However, we do not believe that
the conditions of the linal SNUR are
necessary (o the determination that we
are making here, As noted above, this
final rule does not allow for the
servicing of HF(-1234yT from container
sizes that would be purchased by DIY
users because of the lack of an approved
unigpus illing for smaller containoms,
Furthor 1'||||-.n1.1l|'.irlg under SNAP will
oecur prior to such use and any risks
can be addrossad in that rulemaking
package, AL thal time, we will be able
[[§} |'||l|!..' eonsider the impm:q of the final
SNUR.

2. Flammabhility

Comment: Five commenters stated
that HFO=1234yf has a low likelihood of
ignitivn, especially under the conditions
encountered [n an aulomaotive
application. One communter stated that
the mere presence of high relrgerant
concentrations does nal contribate to a
hazardous condition because an ignition
souroe of sufficlent energy must also be
present. Another commentor disagreed
with EPA"s view that n fammahility risk
exists. Other commenters stated that
additional review of the available
information regarding fammability of
HFO—1 234y 0 neads 1o be conduocted,
Some commenters stated that EPA
should consider restricting
concentrations of HPO=-1234vE 1o much
lower concentrations than to the lower
Mammability limil (LFL) of 6.2%.

Respanse: The available evidence
indicates that HFO-1234vi will not
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present a significant risk of fammability
and that any risk it poses is not greater
than the risk presented by other
available alternalives, For example,
Dociniese of ils '|:igh|'.r LFL, s
eonsiderably higher minimum ignition
norgy (5000 m] o 10,000 m]), and its
slower flams speed (1.5 em/s), HFO-
1234v[ is loss Nammable than HFC-
1524, a substituto that EPA has already
found accaptable subject 1o use
conditions.

Further, an analysis conducted for
SAE International’s Coopurative
Research Program by Gradionl
Corporation (CRP, 2009) found that
there was a very low Nammability risk
(on order of 107 ' pecurmences por
aperiting hour ar 1 occurrenoe in 100
years across the entiee ULS. Nt of
passenger viehicles), This was due lo the

ow probability of achieving a
concentration of HFO-1234vf abovo the
LFL at the same timo as having a
sulliciently high energy source 10 cause
1he mfl'iguml’ll 1o itin, Further, even
that low probability of ignition of HFO-
1234yl may be overstaled, because it
assumes that o vehicle collision sovere
enough o crack apen the avaporalor
(located under the windshield and
steering wheel) is not severe enough to
crack the windshield or windows that
would hold refrigerant in the passenger
compurtment, Inca sensilivily analysis,
the SAE CRP considerd how the
flammahility risk would change ifa
refrigerant relvase inlo the passenger
eompartment only occors inoa eollision
cousing damage to more than the MYAC
systam, That analysis estimated thal the
risk of exposure to an open Dame would
than be reduced by a Trctor of 23,000,
lo approximately 4 x 10 1% peeurrences
par vehicle operating hour (EPA-HQ-
OAR-Z008-0664-0056.2).

For the reasons provided above in
sections 1V and VILE of the preamble,
“Whal are the final use conditions and
why did EPA finalize these use
conditions? and “Use conditions,” EPA
does nol believe il is n
establish a use condition |
mfrigoran! concentralions, whether at
6,2% or some other, lower value, We
Basliover thes final use conditions
sulficiently address Dammability risks,

Comment; Three commanters statod
that HFO=1234%[ is lammable and that
the proposed regulation does not affer
any testrictions to protect those porsons
handling HFO-1224vf, nor does it
restrict ils sale and use I_l_v.' the glmuf’dl
public.

Response: The purpose of the use
conditions i to ensure thal HPO=1234yT
will not prse a greater risk 1o human
health or the enviconment than other
available or potontially available

substitutes, For all of the reasons
provided in sections IV and V above,
EPA hus determined that HFO-1234yf
will nol pose a greater risk than other
substitites for MVAC, As |'.>c|||i‘;ill|1li
ahove, EPA proposed restricting
concentrations of the refrigerant below
this LFL of 6.2% as a use candition.
Based on comments and additional
analysis, EPA has concluded that it is
nal necessary to require use conditions
limiting relrigerant concentrations to
below the LFL; rather, the use
conditions now specily design
paramelers for MV AL svstoms and
roquire an FMEA. This will ensure that
systems are designed 1o minimize risk
not only from Mammability, but also
[rom exposure to HE,

W will address use by service
parsonnel through a rulemaking under
section 609 of the CAA. Although these
rules will furthor address issues of
intarest (o service personnel and others
that might handls HFO=1234v[ used in
MVAL svslems, wo nolo that aur risk
assesaments of use of HFO-1224y(
found that significan! Dammability risks
el mot exist for personnel installing the
rofrigorant at equipment manufacture,
professional servicing personnel, and
personnel working with automobiles at
equipment end-oflife (EPA-HOQ-0AR-
2008-0664-0036 and —00348). Momover,
wi nole thal an industry-sponsored
Ijll.|l_1.'.‘ii.‘- of risks founi the sk ol
ignition of HFO—=1234vM to a technician
is extremely small, on the order of 10
pecurrenees per working hour (EPA-
HO-0A R-2008—-0664—0056.2).

As we have explained above, this rule
only addresses the use of large
containers for professional use
[typically 20 Ibs or larger) and thus
HFO-1234v] may nol be used in small
conlainer sizes that would be the lype
purchased by the general public. We
will address the lssue of risk to DIY
users through a future rulemaking under
SNAP I we rec i rsquest for unique
fittings for smaller containers from the
refrigorant manufacturer, Wa also are
acldrossing risks to DIY users through
the Significant New Use Rule under the
Toxic Substnnces Control Al (Oclober
27, 2010: 75 FR G5987).

Commeni: One commenter staled thal
compared with HFC-134a, the
explosion probability of HFO=1234y[ is
much highor based on testing done at
the Federal Institute for Materials
Research and Testing (Bundesanstall fir
Materinl forschung und-priffung, BAM).
Dther commenters disagreed with those
flummability conclusions, finding the
lesting resulls 1o by expected bul not
representative of real-world use in
MVAL, These commenters stated that
the Mammability risks of HFO=1234vT

waere nol significant and that the
mixtures of HFO-1234y[ and ethane
used in the testing would not be seen in
MVYAC in actual operalions,

Response: As explained above in
sociion VILB, we do not believe thal
these tests aro rolevant for assessing the
Nammability risks of HPO-12345 as
usedd in MVAC systems becnuse they
eviluated Mummability based on the
presence of ethane, a substance tha
should not be present in any situation
that might cavse ammahility risks [or
MVAL systems.

% Toxicity of Hydrogen Fluoride (HF)

Comment: Two commuontars staled
that them is low risk due to exposur (o
HF, One of these commenters stated that
(1) for vehicles that do nol discontinue
thie uses oof the blower after collision, the
risk due Lo exposure lo HE [rom use of
HFO-1234y[ is approximately twice the
risk with the current use af HFC=1344,
aned [2) for vehicles that discontinue the
use of the blower after collision, the risk
due o exposure 1o HF when using
HFO-1234v( is approximaluly the same
as that with the current use of HFG-
1344 (on arder of 10 12 poourrences per
operating hour, or one in one trillion).
The second commuenter stated that there
is no need Toe concontration limits (o
protoct againsl exposure 1o HF because
tha risks from exposum (o HF from
HFO=1234y[ are similar (o what would
b experienced with HPFC=134a, One
o enter also staled that
concentrations of HE as low as 0.3 ppm
cause a sensalion of ircitation, The
eommenter stated that this charae
would deter someone from remaining
oxposed (o oxcessive concontralions
from an open hood,

Other commenters stated that there is
i high probability of HF genuration in
cars from HFO-1234y(, One commonter
sliated that the Mammahility of HFO-
1234y F makes the production of HF
muore likely and increases the risk of HF
exposure (0 vehicls passengers, to
workers al chemical facililies,
aulomotive manufcturing Beilities,
vehicle srvicing facilities, and to the
general public. Two commenters stated
that various health and salety concerns
relatind (o HF generlion and its toxicily
are will studied and documented, and
three commaenters statied thal use of
HFO=1234vT is unacceptable as there is
increased potentiol for HF exposure and
related casualtivs,

Response: EPA has considered the
potential for generation of HF from
HFO-1234vl, including the SAE CRPs
evalualion of stenarios thal mighl cause
workplace and consumer exposure to
HF (EPA-HQ-DAR-2008-664—
0056.2), SAE CRP memburs conductod
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lests 1o meisure HF concentrations and
to identify factors that were most likely
1o lead 1o HF formation. Oae sel of lesls
conductod in a car found that HF
medasuremonts insida the Passengoer
calin were 35 ppm or less (EPA-HQ-
OAR-2008-0664-0056.2). This highest
vitlue ovcurrod during release of the
mmlire r:hzll‘gl' lli'rufri};l.'rzml ol 1000 g
into the passenger cahin with ignition
started by o butane lighter augmented
with un sddditional spark—a highly
conservalive scenario, (A more typical
charge would be 575 g, and it would he
unlikely 1o have the amount of ignition
energy that ocourred artificially in the
experiment with use of both a butane
lighter and an additional spark source,
A second sot of tests '[I‘.ll:—ii]’l” on HE in
the engine compariment tried 1o
simulale a major ruplure in the AG
system that would release 12 g/s of
relrigerant across 5 cm onto an artilicial
hot surface at temperatures of 450 °C
{typical of thi: exhaust manifold) and
700 °C (most extreme case), with the car
hood in various positions. This testing
found HF concentrations as high as 120
ppm at the hot surfics in the enging
compartment in the worst case, with
inlerior passenger cabin values of 40 1o
80 ppm in the worst cass [EPA-HO-
OAR=2008-0664=0056.2]. This test was
conservative for the [ollowing reasons:
The temperature was high, represanting
extreme conditions: the refrigerant was
roleased extremely close 1o the hot
surface: thi hood was clisod: and the
refrigerant ignited briefly. The ather test
Irials under less extreme conditions
resulted in HF concentrations of a low
ppm. Tha test trials also found
sompwhal lowser concentrations of HF
generated during testing of HFC-134a
using the same procedures and
apparilus, with maximum
concentration of 36 ppm in the engine
compartment and concentrations of less
than & ppm in the passenger
compartment in the wors! case, The
SAE CRP sulected an Acute Exposure
Guideline Limit {AEGL)=2 #5 of 95 ppm
ovir 10 minules as its criterion for
determining exeessive risk. This limit
was developed lo protect ugains!
irreversible health effects when
exposure remains below the limit of 95
ppm over 10 minules, bual shorl-term

discomfort or irritation could still occur,

Thus, sven assuming 4 passenger inside
a vehicle was exposed to HF at the
highest level found in the test of B0

v away froum the hagrard in & shorty parfod of
time and may suffer some lmpomey irelttion, bl
no permanent health diona rrevarslble op
disabling but non-fstal health offects could poour
bitweut e ARGL=2 sind the kigher AEGL-3.

ppm, exposure al this level would at
wirst cause discomfort and freitation,
rather than permanent or disabiling
hoalth sffocts.

For both HFO=1234y [ and for HFC-
11344, HF cancentrations in the
passenger compartment fell betweon the
level that would protect against all
adverse health effects [AEGL=1 of 1.0
ppm for 10 minules o & hours) and the
level that would protect against
irreversible or disabling health effects
[ABCGL=2 of 95 ppm over 10 mimites)
INRC, 2004), The SAE CRP concluded
that the probability of such a worst case
event is an the arder af 10~ 12
occurrences per operaling hour (EPA-
HOQ-OAR-2008-0664-0056.2).
Commentors provided informalion
indicating thal this lovel of risk for HF
genoration is tha same order of
magnitude for both HFC-1344a and for
HFO-1234yf EPA considers the risk
lovel presented by HFO-1234v[ 1o be
similar to that of the I1r|riKl'.J'||||.l
currently being usod by automaobile
manufacturers, HFC-134a, Thorefore,
there is no reason (o regulate HFO-
12341 more stringently 10 protect

against HI AXOSUTT than for HFCG=134a.

Comment: One commenter stated that
testing with HFOs commissioned by the
envirommenlal organization Greenpoace
in 2001 hinted at a moltitude of
decomposition products with high
reactivity, The commenter stated that
apparently even lubricants
(polyalkylene glyeol—PAG) break down
lo HF when in contacl with HFO-
1234vl in a MVAL systom. The
commentor further expressed that BAM
lesting showed thal burning HF(-
1234yf resulted in concentrations of HF
grwator than 90 ppm i the engine
compariment, The commeanior
concluded that the tests prove that in a
standard system with standard charge
(900 grams) and oil, the risk for humans
would be incalculable.

Response: The commenter has nol
provided sullicient inlormation on the
lesting commissioned by Greenpoace in
2001 for the Agency o determine what
thir results were or whother the 1r'..~:IlI'IF:
conditions are relovant o this action.
Coneerning the BAM testing, EPA has
nol seon a lesting report or a dltailod
description of the experimental method
that dlliuw.-u for a full evaluation. Based
on the information provided by the
commenier, the temperature of tho
released substance reached 600 °C and
HF concentrations ol over 90 ppm woere
measured in the engine compartment.
:\.:;::llrliing i & risk as sminlt from an
automabile manufacturer, such a high
tomperature is unlikely and could only
he achioved an the exhaust manifold
unider heavy engine loads such as when

u vithicle is climbing a hill, and the
temperature of the exhaust manifold
would drop in g minule or so during
deceleration (EPA-HOQ-OAR-2008—
0664—0081.1). It is nol clear what the
conditions ware for the study
mantioned by the commenter. For
exampla, if is oot clear if the refrigerant
wits mixed with compressor oil as it
normally would be inan MVAC;
inclusion of oil with a relatively low
Nashpoint would be expected to lead to
ignition al lower lemperatures ([EPA-
HO-OAR-2008-0664-0056.2; EPA-
HO-OAR-2008-0664-0118.1), 11 also is
not clear if the compressor fain was
aperating during the test, During normal
vithicle operation, the fan would eool
down the compressor and the engine
compartment. avoiding the temporature
ol BOD *C on hot surfaces in the engine.
hhar lests hava found that HF
concentrations in the engine
compartment wers approximately 5
ppm or less and only in the worst case
(hot surface lemporature of 700 °C,
closed hood on engine compartment)
did HF concentrations attain a value
approximately 120 ppm in the engine
compartment (OAR=2008-0664—
(0156.2), This lovel is slightly highuor
than the AECL=2 af 95 ppm on &
10-mimute average and is lower than the
AEGL-3 for HF of l?u;rpmun a 10-
minule average, the value that wouald
protect against |i[|_'-lhl‘|.'i:l|!rli|':;; OXPOSUTY
bl would nol necossarily prevont long-
term health effocts. However, we note
that we do nol anticipate any
circumstance where a person would be
exposed to these levels in an engine
compartment becawse such conditions
would nol occur during vohicle
sarvicing, but rather during vehicle
operation, Further, in the case of a
collision resulting in a fire, we would
expect thal professional first responders
have training in chemical hazards and
pevssess appropriate gear which would
prevent them from receiving HF
exposures above health-based limits
(EF A—HO-DAR-2008-0664—-0056,2)
and an interested by-stander would
quickly back away Irom a fire or from
irritaling HF VHIE, thus ||m\-|1:'l.lillg
excassive HF exposure. The
concontration measured in the
passenger compartment in the same
worst-case siluation was in the rango of
40 to B0 ppm, less than the
concentralion in the vngine
compartment and less than the AEGL-
2 inended to protect against long-term
health elfects, This, wi ilih.lgj'ul.- with
the commenter’s assertion that HF
exposures from thermal decomposition
or combustion of refrigerant wounld be
likely to resull in Fatalitios. We Turther

if
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note that the HF concentrations found
in the passenger comparlmen! were
lower than the health-based limit, the
AEGL=-2 of 95 ppm over 10 minules,

Wit also note that the risks presented
ll_'.' HFO-1234vl are nol Hi“niljir,ulll.l:.'
different than the risk posed by HFC-
1344, the refrigermnt curmently in use in
MVAC systems. Mixtures of HFC-134a
and compressor oil also combust and
gonerale HF. Testing performed using
HFC-124a under warst-case conditions
in the engine compartment (hot surface
tempierature of 700 °C, closed hood on
engme compartment) found HF
conentrations as high as 36 ppm in the
engine compartment and 2 10 8 ppm in
the passenger compariment. The
amaount af HF generated from o typical
charge of HFC=134a, if it all burned or
decomposed, could be oven morm than
for the expected charge of HEO-1234y 1
because charge sizes using HPO-1234vf
are expected to be smaller (EPA-HQ)-
OAR=2008-0664-0056.2). The SAL CRP
consiclored polent ial risks of HF
exposurs from both HFO=1234vF and
from HFC-1344, Both prosented
potential risks on the arder of 1012
pecurrences per operating hour (EPA=
HO-OAR-2008—0664—0056.2, —0006,1),
This corresponds to less than one case
prer year across the entire fleel of motor
vehicles in the U5, Although there is no
specilic lesting data on HF production
Irom HFC=1524, another ,‘1.11E||Ir|||
refrigerant for MVAC, since this
compound contains Muorine, it prosents
risks ol HF genoration as wall. As
iiscussed whove in Section 1V of the
proamble, wo are not roguiring spoecific
wsie conditions that regulate production
ol HF, vither directly or indirectly,
becauss of the low lsvel of ris
However, the final use conditions in
this rule adidroess the risks of HF
production, as wall as risks of
Nammability, by requiring certain
desizn safoty features of MVAC systioms
using HFO=1234v [ and by requiring risk
analysis for each car model through
FMEAs.

Comment: A commenter provided
results from a test by IBExL on the
decomposition of HFO-1234yf under
heal [EPA-HO-OAR-2Z00B-0664—
0053.3). This commuonior strongly
warned against a decision in favor of
HFO-1234v [ becavss it would form
highly toxic HF when burning. Three
commuenters disagreed that the results of
the IBExL testing were relevant beciause
lest conditions did not reprosent
realistic conditions. One commenter
satid thal the SAE risk assessmant,
which used actual vehicle tes dala for
HF formation, found that actual HF
formation rates are far below the lovals
[from the IBExL test resulis] cited by the

first commaenter, the Federal
Environmental Agency
[Umweltbundesami—1IBA).

fiespanse: The IBExLT testing of HF
generalion from HFO=1234vT 1s nol
relovant 1o assessing thix I‘iﬂlk.‘i ol HFO-
1234y( as a refrigerant in MVAC,
Laboratory tests concerning the nalure
of HF generation on hot surfaces found
that this depends on the contact time of
reactants on the hot surface, the
temperalure of the hot surface and the
movemen! of refrigerant in diluted
concentrations doe (o airflow (EPA-
HO-OAR-Z006-0G64-0056.2: EPA~
HO-OAR-2008-0664-0116.2), Tha
IBExL testing involved heating the
relrigerant steadily in o sealod Nask.
Thus, the contact lims in that test was
far greater than would oceur in an
engine comparimeant and the movemeni
of refrigerant in that test was essantially
zero, unlike in an engine compartment
where thore would be constant nir
muovemenl.

Comment: Another lest from BAM
reported by LBA examined HF
formation from HFO=1234y( and from
HFC~134a (EPA-HQ-OAR-2008-0664-
Doa0L1). Fifty grams of refrigerant was
streamed through a hole of 2 mm
diamuler onlo a hol metal surface. The
study found thal pure HFO=1234y1
peploded on the hot surface whereas
pure HFC=134a did not. The study also
found thal when HFO-1234y( was
mixed with 3% oil, it exploded al GO0
o, The commenter stated that handling
of HFO-1234v [ in the presence of hot
maetal surfaces results in HF formation
i concentrations fac above allowod
wirkplace concentrations.,

Hesponse: These resulis are not
consistent with resulls from h|11-]1|c|h'
tests conductod by an automobilo
manuficturer and by a chemical
manufacturer for the SAE CRP [EPA-
HOQ-0OAR-2008-0664—0056.2; EPA—
HQ=-0AR=2008-0664-0115.1). Those
manufacturers found that neither HFO-
1234yl nor HFC—=134a alone ignited at
0 “C. Onwe of thess tlests found that
HFO-1 234 %! mixed with PAG ol
combusted starting al 730 °C, while
HIFC-134a mixed with PAG oil ignited
at 800 °C and above: the other test
observed no ignition of a blend of cach
refrigorant with PACG oil ot 800 *C, but
Brth Blends ignited at 900 °C, Based on
the lack af mproducibility of the
specific ignition temperature, it appears
that the specific ignition lemperatore:
may dopond on varinbles in the 1esting
{e.g.. flash point of the oil used, amount
of mixture used, angle of application,
and air Mow availuble). Ths information
also shows thal mixtures of refrigerant
with compressor oil can combust at
lower lemperatures than pure relrigerant

and that mixtures of HFO-1234vfand
oil and mixtures of HFC=134a and ail
present similar risks of ignition and HF
genuration, Thus, we concluded thal the
risks al ¢ froim Hl"i'.llpﬂ?j“l'll tluir
to combustion or decomposition of
HFO-1234y T are comparable to those
fromm HFC—13440.

Further, the risks from toxicity of HF
poased by both refrigerants are small.
The SAE CRP estimates this risk on the
order of 10 -2 cases per operating hour
[EPA-HO-DAR-2008-0664-0086.1).
This is eguivalont 1o less than one svent
por year across the enlire (eel of motor
vehicles in the LS. For comparison,
this I less than ong ten-thousandth the
risk of u highway vehicle fire and one
lortieth or less of the risk of o F.H':ll'l'l}"
from deployment of an airbag during a
vohiclo collision (EPA-HO-OAR-2008—
DEGA-0056.2).

E. Retrafit Usoge

Comment: Soveral communters stated
that HFO-12234y! should be allowed
initially in new vehicles but should nol
Iy wsend 1o retrofil vehiclos using HRC—
1340, or al least not unless there are
industry standards (o guide such a
process. Other commaonters stated that it
15 crilical to allow a natural phase-oul
of the Meet of cars using HFC=134a as
the refrigerant, rather than requiring
retrofilting existing cars with HFPO-
1234vE A commenter expressed concern
that retroftling of HFC=134a MVAC
syvstims with Hl"['l—l'..{.'{4_'.'r wioiilil reesult
in cases of cross-contamination of
refrigerant, while another commentor
ermtestid this statement and found it
unsupporled. Other commenters
oppased obstacles (hat would prevent
older MYACs from being retrofitted 1o
the new refrigerunt. These commuonters
mentioned the potential for greenhouse
gis benelits when retrofitling systems
r,:ul'mﬂl]y using HFC—134a with HF(—
1204vE

Response: The submitter did not
rijues] roview of HFO-1234vf for
rtrafitting vehicles and thus EPA did
nol review HFO-1204y 1 as acceplalile
[or acceptable subject to use conditions)
for retrofitting in MVAC in this
rulismaking. Consistent with the request
submilled 1o the Agency. we proposed
tor find HFO-1234y 1 accoptable for use
subject 10 pse conditions in new MVAC
systoms and evaluated its risks only for
uso in new systoms, We will consider
thet rtrofit use of HFO-1234yin MVAC
svstoms if we receive o submission that
specifically addresses retrofitting and
the risks that are unigue o retrofitting,
In response (o the commenter who
raised a concern about a “phase-out™ of
HFC=1344 and the potential that we
would “require” use of HFO-1234v0, wo
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note thal vur rulemakings under SNAP
do not require use of any specific
substitute, Rather, under SNAP, we
have established lists of substitutes that
fane nr,(:u.-plt]lllt‘ foor vse in various enil-
uses (such as for MVACs] and end-users
ara free 1o choose which substituto to
usi, but must do so consistent with any
wso conditions thal ;|JJ|1]!.', As stated in
the rule establishing the SNAP program,
*The Agency * * * does not wanl 1o
intereads in the market’s choice of
available substitutes, unless a substilute
hits beren propased or is being used thit
is clearly more harmful to human health
and the environment than other
alternatives.” 59 FR 13046, March 15,
1994, We further note that this
|'|.|i||mi|1\in}; does ol l:hul'lw_! thi status
of HFC=134a, which remains an
acceplable substitute for use in MVACs,
subject 1o use ronditions.

F. Use by “Do-f-Yourselfers”

Comment: Some commenlors raised
concerns aboul EPA's stalemuenis in tho
proposed rulo about potential health
effects that might ocour wilhout
professional training and the use of
CAA Section 609 cerlifiod equipment,
These commenlers stated that the
studies and testing in the docket
supporl a fnding that use of HFO-
1234v 1 by non-professionals s safo and
do not olfer valid technical support for
EPA's concems.

Response: EPA's risk assessment and
risk screen both indicated that worst-
ense axposure levels expected during
servicing by do-it-yourselfers are of
petential concurn (KPA-HO-OAR-
2008-0664-0036 and EPA-HQ-OAR-
2008-0664-0034]. In both documaonts,
this was based upon estimatied exposore
levals [rom a 2008 risk assessment by
Ciradiant € orparation for tha SAECRP
(EPA-HO-0AR-2008-0664-0008]. In
EPA’s risk assessment (EPA-HQ-0OAR
2008—0664-0036), we found that ths
levarl that EPA determined did nol cause
health effects in laboralory animals
might be only 2 to 2 times higher than
the sxposune predicted Tor that use (the
“murgin of exposure”). Our risk
assessen! indicated a higher, more
profective margin of exposure of 4l least
30 was needed o account for
uncertainty in the extrapalation from
animals to humans and for variahility in
the human population. In other words,
wo found that based on worst-caso
assumplions, 4 do<il-yourseller’s
exposure could be 10 or more times the
level that EPA considered sale, The
miargin ol exposure was calculaled using
a conservalive estimated exposuro level
af 45,000 ppm over 30 minutes and o
human equivalent concentration of
14.211 ppm [rom a ne-observed adverse

effoct lovel thal we selected as the point
of departure for risk assessment (EPA-
HO=OAR=2008-0664=0036),

However, under this linal rule, unigue
[ittings have only been submitted for
sorvicing fittings for the high-side and
low-side ports and for large containors
of HFO-1234%T and thus the
acceplability listing is limited (o use of
HFO-1234y0 with the unique Biltings
specified (e.d., for large containers of 20
pounds or mora). We expocl these
containers would not be purchased by
DIYers becauso of Uheir exprnss (SBO00 or
muore per container] and because they
wioild contain enough refrigerant for 10
charges or more, We will continue 1o
roview the issue of safe use for DIYers
iband when we are requested 1o roview
unfque fittings for a smallor container
size, In addition, EPA is further
addressing the issue of risks o DIYers
in the Significant New Use Rule for
1-propene-2,3,3,3-letralluoro- (75 FR
G087, Octobaer 27, 2010), This SNUK
requires submisston of a SNUN at loast
0 davs before sale or distribution of
proglucts intended for use [y o
consumer for the purpose ol servicing,
maintenance and Ili:i|'JII.‘ql| involvi ng
HEO-1234vf,

EPA’s proposed rule on the use of
HFO-1234%1 as u substitule for CHC-12
in new MVAC systems did not propose
1o establish use conditions for servicing
vehicles by certified professionals, but
our analyses indicate that there is not
significant risk to cortified
professionals, because HFC-134a,
which is currently used in most MVAC
systems, presents similar risks and
professionals have the knowledge and
equipment to mitigate any risks. We
plan to lurther address servicing by
professionals when we |.||!w.-|||p i ew
rule under section G09 of the Clean Adr
Act for servicing and maintenance of
MVAC systems,

Camment: Some commentors
supporied prohibiting sale of HFO-
1234v [l in small contuiners. Othor
commenters stated that only certifiod
technicians should be allowsd 1o
purchase and use refrigerants, Including
HFC~134a and HFO=1234vL Other
commantors found no data 1o support
resirictions on the sale of HFO=-1234yT
1o non-professionals.

Respanse: As noted previously, the
submission only addressed unique
fittings for large containers (e-g.. 20 lbs
ur larger) of HFO=1234y (. Il anyone is
interested in using HPO—1234vl in small
cans or other small containers, they
wiiild neod 1o contact the n.']'rigumlll
manufacturer to submit unique fittings
for approval undar the SNAP program.
Thus, under this final rule, we beliove
that only cartified technicians will

irchase HFO-1234y1 because the
Lin.;(!r conlainers are likely to be
prohibitively expensive for individuals
perlorming DY sarvicing (S800 or moro
fora 20 b r;_ﬂinrlt.-r] anfl are |'l||:r1:\' 1o he
o Jarge Bor muost individuals Lo uss,
conlaining enough rafrigerant for 10 or
e [.'II-'II"HH.‘G.

W also nole that in a separale linal
rule undor the authority of TSCA
(October 27, 2010; 75 FR 65987), EPA
requires among other things, thal nofice
must be given to EPA 90 days belore (1)
HFO=1234v[ is used commercially other
than in new passenger cars and vehicles
in which the charging of motor vehicle
air condilioning systems with HF()
1234y was done by the motor vehicle
OEM or (2] sale or distribution of
products intended for use by a
cansumer for the purpose of servicing,
maintenance and disposal involving
HFQ-1234yl

Comment: A commenter stated that
banning DIY use of HFO-1234y [ will
mean thal car owners will be forced 1o
have professionals parform service work
om their AC sysloms at a signilicantly
higher cost. This commenter stated that
miltlions of lower-income molorisls may
bt forved to go without air conditioning
cach year or may seck oul lower-cost
alternatives such as propune or HRPC-
1524,

Response: While this linal rule
effectively prohibits DIY use because
the final use conditions do not include
unique [itlings allowing for use with
small refrigarant containoers, we are nol
making any final determination aboul
whather HFO-1234y[ moy be safely
used by DIYers, As we noted above, we
have nol vel received a submission for
DY use ar v Ilnillln‘ ﬁllil‘lg:s foor
small conlainers from the manufacturer,
but would evaluate such submissions
when we recsive one, We note that
because il is unlikely that any cars will
have MVAC systems with HFO=1234yf
Iwtfore the 2013 model yvear, we believe
the availability of small containers for
DIy use will not be of concern until
suich cars ar sold and there s 4 need
1§} l‘i,:t.‘.h.al‘gl! a new MVAC systom on o
model year 2013 vehicle, The separate
final Significant New Use Rule that the
Agency has issued onder TSCA (75 FR
G65967; October 27, 2010) requires
submission of a Significant New Use
Notice ot least 90 days before sale or
distribution lJr'|,iIl'|!I.,|UL_'I,‘| intended for
DIY use

With respect 1o the commenter who
suggests thal some people may seck
lowor cost alternatives, presumalily (o
repair an existing MVAC, we note that
under current EPA regulations in
appendix D o subpart G of 40 CFR part
B2, it is nol legal to lop-off the
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rofrigorant in an MVAC systom with a
different substitute refrigerant.
(i, Servicing Issuns

Comment: Several commaenters stabed
thiat appropriate training and
certification should be required o
purchase HEO=1234v/ for use in
MVAUs, Four commanlers also staled
that the fnal regulation should ineluds
A Provision requiring jmm[ wf
certification in order to purchase HFO-
1234vf, and recommencded that current
AC syslems tests (L, for CAA section
riification]) be updatod.

Some commenters disagreed with
EPAs statement thal HFO=1234y 1 may
ciuse serious health effects when vsed
in servicing and maintaining MVACs
without professional (raining. Anothor
enmmenter statid that EPA iz limiting
productivity by only allowing
tealarships to perform refrigerant
maintenance, and that independent
MVAL service shops should be allowed
o be certified. The commentor also
yuestioned who will monilor “certified”
technicians employed by dealerships
that may do work on the side. A
commenter representing automobile
tlealerships specifically apposed
mundatory requirements lor certilication
ol technicians because ol potential costs
and burden on small businesses.
fie?e.‘prm:.:'; As background for the
pubilic comments, we note that under
EPA's regulations implementing section
408, one musl be a section 608 cerlified
technician in order to purchase CFC-12
or other QDS for use in MVAC (40 CFR
82.34(b)). Section 609{e) of the CAA
self specifically prohibits sale of small
containers less than 20 pounds with
Class [ or Class 11 substanees suitable [or
use as @ rolrigorant in MVAC, axcapl foor
individuals performing service lor
consideration in compliance with
soction G09. However, thone is no
eomparable restriction on the sale of
HFC=1340 or on other substilutes Tor
MVAC that do not contain Class T or
Class 11 ODS, such as HPO-1234v [

In the NPRM (74 FR 5i1440), EPA
stated that any specific training and
certification roquirements would be
adopted through o rulimaking under the
authorily of CAA section 609 and wauld
be codified in subpart B of 40 CFR part
82, which contains the regulations
implemunting section 600, Wo will
aiddress concerns regarding certification
ang] training requiremenls during that
separto rulemaking process. We note,
however, that the CAA itsell mandates
that persons performing service for
consideralion thal involve the
refrigerant must be properly trained and
certibied, Furthermors, as noted
previously, wi beliove that there is not

a significant health risk to professionals
from HFO-12234v 1 bocause they will
have the knowledge and equipment to
igule any risks. Also, because HFC-
34a presents similar risks to HFO-
1234_\;[. and the ﬂ{!l‘l‘lmli!rilil_\.' risks of
HFO-1234v[ are loss than (hose [or
HFC~1524, the health risks of HFO-
1234w E are nol significantly greater than
those of other available substitutes,

With regard to whether independent
service shops could service MVACs
with HFO-1234yl or whether service
woulld be limited o “lh!:‘llr'.rﬂ'lip:x." Wit
nali that neither this rule nor any other
CAA mgu|ulinn waounld limit servicing to
dealerships, The comment may concern
the withdriown SNUR, 75 FR 4083
[February 1, 2010), which referrod to the
“original pruipment manufacturer™; the
commenter miy have interpreted this
term (o mean an aulomobile dealership
The final SNUR (October 27, 2010; 75
FR 65987) requines o significan! new use
natice ta EPA a1 least 90 davs before
“commercial use othoer than in now
passenger cars and vehicles in which
the charging of motor vehicle air
conditinning systems with the PMN
substance [HFO=1234y ] was done by
the motor vehicle original equipment
manufacturer.” This requiremaent
ristricts commercial use of HPO-1234vf
1o use for vehicles that were in;ﬁu”_\.'
charged with HFO-1234yf by the
automohbile’s manufacturer, as opposed
o allowing comumercial use of HFO-
1234yf for vehicles initially charged
with a difforent relrigerant. The term
“original equipmenl manufactiue”
refors 1o the automobile manufacturer,
nol to dealerships.

Comment; Commenters indicabed thal
SAE International is developing
standards for salely and servicing of
alternative mifrigerant HFO-1234y(
MVAL syslems. Another commentor
slatid that thero are appropriabo
mechaniams within the industry for
training. One commeanter represonting
automobils dealerships objected o
mandalory Section 6049 lechnician
cerlification and trining for use of
HFO=1234v1, stating that because
dealerships already train technicians an
Nammable substances in accordance
with hazand communication standands
of the Occupational Safety and Health
Administration (OSHA), and since tha
risks associatod with HFO=1 Eil-l_vf Ar
similar to those thal already exist in
MVAC service facilitics, mandatory
traimng and prool of training is not
necessary, To enable training pursuunt
1o the OSHA hazard communicalion
standard, the commoenter stated that
MVALC syslem and rofrigerant all.|:p]i1:hl
should provide dealorships with

sufficient information on the hazards
posad by HFO-1234y1,

Hesponse: EPA 15 issuing use
conditions in this final rulo that
rolerence relovant SAE technical
slandards on suloly, This rule does not,
howaever, include a use condition
requiring technician training and does
not refer o specific tmining stondurds.
We agees wilth the commenter that
curmenl technician Iraining genoer
should be sufficient 1o ensure that
professional technicians will use HFO
1234yf safely, Although this SNAP
delermination does nol conlain a use
condition regarding technician (raining,
as noted above, section 609 of the CAA
reqjuires technician (raining for persons
sarvicing for consideration. EPA will
consider ina separate rulemaking under
section 606, whether il is necessary lo
modify our existing regulations under
section 609 to include additional
spoecifications for HFO-1234yE

Comment: A commenter representing
automobile dealerships opposed
mandalory requiremonts for recycling
and containment of the refrigerant
bocause of potential costs and minimal
prviromnmental benefits,

Aespanse: This rulemaking does not
impose requirements for recyeling or
containment ol the relrigermnt. A
separate rulemaking under CAA section
600 will address practices required in
the servicing of MVAC systems using
HFO-1234v1, including recycling and
recovery, Further, EPA notes that
Section 608 of the CAA prohibits the
intontional reloase of any refrigerant
during the maintenanca, repair, service,
or disposal of refrigeration and air
eonditioning equipment, unless the
Administrator delermines through
rulemaking tht such relvase doss not
ose a threat 1o the environment, We
v ol made such o determinalion for
HFO-1234y[.

H. Cost, Avuilabitity, and Smell
Ausiness Impocts

Comment: One late commentor stated
that there was insufficien! informalion
in the record on the cost, terms of
availability and anticipated market
share of HFO-1234yf for EPA 1o make
the required stalulory lindings thal
HFO—1 234yl “roduces the overall risk (o
human health and the environment” by
comparkson o other allernatives that are
.1]h?iu{},' available, The commenter statod
that this information is necessary in
order for EPA 1o assess anticipated
environmental effects adequately, The
same commuenier shiled that EPAs
environmonlal analysis is based on
price assumplions that wers not
disclosed und wre no longer valid, and
thus. EPA should subpoena the
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information from the manufacturer and
reopen the public comment period.

Hesponse: EPA bolioves thal there was
sulficient information in the record at
the time of proposal for us o complete
a meaninglul environmental analvsis,
ovon in the absence of definilive cost
information. Al the time of proposil, we
haid availoble both estimates ffom a
trade magazine provided by the
manufacturer (Weisslor, 2008), is well
as eslimatos of price provided in the
initial submission from the
munufacturr (EPA-HQ-OAR-Z006-
BB64-0013). The estimates of price
provided by the manufaciurer were
claimed as confidential business
information and thus were nol available
in the recorid to the public.

W tvpically use this tvpe of
information for purposes of determining
market penetration for o particular
substance, so thal wo can evaluate how
much of the substitule will likely ba
used and thus the environmental risks
il might pose. In this case, however,
because the automobile industey tends
1o prefier use of a single substitute,
information on the cosl of the substitufe
wiis not critical w0 our nl‘l'.hl].'.t.'ls. Thus, in
conducting vur environmuntal analysis,
we ook a conservative approach,
assuming that all new MVAL systoms
bogan using HFO-1234vl by 2020 (i,
full market penetration). We also
considersd an sven more conservalive
scanariog in which HFO-12234v[ would
be the only refrigerant used for
statinnary air conditioning and lor
refrigeration as of 2020, as well as for
MVALL Even with these highly
conservitive assumptions, we found
thal there would not be sulficient
negative emvironmental impacts due to
emissiong of HFO=-1234yf (o warrant
finding it unaceoplable.

In the ]Jl‘lapll.‘id{ wa menlioned a cosl
estimate for HFO-1234y[ of $40-560/1k
(Weissler, 2008), More recently, the frst
automubile manufacturer announcing
its intention to use HFO=1234vf
confirmed that this mnge does not
underestimate prices of HFO—1234y(
and is consistent with the
manufacturer's long-term purchase
contracts (Sciance, 2000). Thus, the
maost recen! informalion shows costs to
be similar to those wo considered at the
lime of proposal. This dala contradicts
the lute commenter’s assertion thal the
manufacturer’s effective monopoly
womld resull in significantly different,
higher costs that would invalidate EPA’s
earlier analysis. In any evenl, assuming
that costs were higher as suggested by
the commanler, thon we expoct that use
of HFO-1234%l would be less than
assumed for our health and
imvironmantal risk analvsis. As

mentionad in the proposal, emissions,
and thus the resulling environmental
effects such as impacts on local air
guality or on production of TEA, would
(T8 |1!;p|Er!l|.'r| Loy bir less undor @ sconarin
with highor prices and less use of HFO-
1234yl Our analysis assumes
widlespread use and thus its results
would b protective,

We note that where a new chemical
is introduced, there is some uncertainty
in the price. At best, the manufacturer
can provide rough estimates of price
andd of market share before the chemioal
is produced in commercial quantilies
andd becomes subject to supply and
demand pressures, EPA's requirement
for information on cost, anticipated
availahility in the market, and
anticipated markel share (40 CFR
82.178(a)(14) through (16)) should not
bws comstrued as requiring procise,
etalled cost estimates hased upon a
well-tlofined methodology. As noted
above, wo use these numbers for the
purposes t.lfjjl'mlil;ling markol
penotration and thus how much of a
particular substitule might be used and
thus pose un environmental risk. As we
did for HFO=-1234y[, we typically lake
an environmentally-prolective approach
to our evaluation, assuming use al least
its high as thal the cost and availability
information may indicate.

Comment: A late commenter stated
thal the information in the record is
insullicient for EPA to make a stalulory
finding that HFO=-12234vT is “currantly or
potentially available,” The commuenter
statend that o previous decision by the
United States Courl of Appeals for the
District of Columbia Cirauil (Honeywell
International, Inc. v, EPA, 374 F.3d
1363 (DG Cir 2004)) implied that an
interpratation of the term “available”™ in
CAA section 612(¢)2) could potentially
consider economic factors if EPA
adopted such an approach as a
reasonable interprelation of the
statutory language. The commenter
states that EPA should oblain
information as (o (he anticipated cost of
HFO=1224%1 if the manufacturer does
nal grant licenses o produce.

Response: The CAA does nol require
that EPA find a substitute to be available
or potentially available when Anding it
acceptable, Section 612(c) states: = * *
1t shall be unlawlul (o replace any class
I ar class 11 substance with any
substitute substance which the
Administrator determines may prosent
adverse offects 1o human health or the
anvironmeonl, where the Administrator
has identified an alternative to such
replacemuent that—reduces the overall
risk 10 human health and the
environment; and is currontly or
potentially available, * * =7

This section makes clear that it is not
the substitute under reviow that must be
available or potentially available, but
rather allernative roplacements for QDS
tha! EPA determines (LR linss ovarill
risk 1o human health and the
environmenl than the substitule being
reviewnd. Thus, if there ars allernatives
to the substance under review that are
currently or potentially available and
that pose less risk, EPA cannot find the
substitute under review acceplable,
Seclion 612(c) establishes no
requirement that EPA must determine
thal the substitilo under revieow is
“available.” See afso 40 CFR 82, Il;ll!h}
[duscribing lypes of hﬁlm,'.; tecisions
EPA can make in reviewing
substilules #%), We note thal even il EPA
wits required to determine that t
substilule under review is available or
potentially available before it could
make an acceptability determination, we
Irelieve thal the availabile information
supparts that HFO-1234vl is potentially
available, EPA’s definition of
“potentially available™at 40 CFR 82,172
provides thal “potentially available” is
defined as any allernative for which
adoquate hoalth, saloly, and
anvironmantal data, as roquired for the
SNAP notification process; exist lo
make a determination of acceptability,
and which the Agency reasonably
balieves 1o b techoically ik, wve
il not all testing has yet heen c ompleted
and the slternative is nol vel producesd
or sold. This definition makes explicit
that il is nol necessary 1o have perfect
information on a substitute nor is it
ni ary for the substitute o be
produced or sold in order for EPA 1o
consider it “potontially availabla.”
Instead, it is necessary for EPA 1o find
the health, safoly and environmental
data adeguate 1o make a dolermination
al acoeptalility, and for the Agency 1o
reasonably bolleve that the allernative is
“technically easible,” in order for the
alternative to be potentially availahle.
We beliove the recond contains ddequal
information showing thot HFO-1234%F

™ The regulitions for the SN AP progrom includes
st and avallabllity as wow of e criberdas for meview
an ty whather a subatifnie ks occapiable or
uinwcceplabili w u toplacomment for oone depleling
sillmlances (B2 180007 vii]). aloog w rnaee s
ol criteria for difforont oepocis of lealil asd
smvivonnmatal lmpacts, Cost aod avallabilily am
Ineludod as erliors beeauss they affoct assamptions
w ey sake mhand 8 sohatiliube mganting s ks,
b, wo pasd to know (s coat and availability so wae
waf ke wesmplions sboat the visk 11 might ;(-.w
In thin cane, wo assumed that HFO=1; ‘Ii\.h\nq [
T i wiluly eiross the Industiy In new MYVAC
D mise wihnlea pemasd e of & siongle mielgsoil Lo
now car module has beon the ydusicy prctics wiily
MVAC wystorna. This, iworw detail oo cost and
et label ity oof the subtiiute wes Bob iecotssary in
wrdur o ideotify agwrnptions wa Id makm (o
adtimaning riak.
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is potentially available. The
manufacturer has submitted the
information rmoquired under 40 CFR
B2.178 (e.g.. pre-manufaciure nolice
form wnd TSCA/SNAP addendum form
eontaining: Name and deseription of the
substitule, physical and chemical
information, information on QDI and
global warming impacts, toxicity data,
data on environmental fte and
transpaort, Aammability, exposure, cost
imd estimated production), The
submitter has also provided unigue
fittings as required under appendix D 1o
.-:u]1|1|'|r1 Gol 40 CFR iItH'i 2. Thus, we
v that thoro is “adequate health,
safoly, and environmental data.” Even if
the commenter were correcl aboul
claims that higher costs would reswlt if
the manufacturer dies nol grant loenses
for production, as discussed above, this
does not alfect the adequacy of the
heulth, safoly, und environmental dita
for HEO=1234y 1, because we have
protectivaly assumed widesproad use
that would resull in more emissions and
greater environmental impacts. In
addition, based on the experimental
work conducted by the automobile
industry, we reasonably beliove thal
HFO-1234y%( is 1echnically feasible as a
refrigerant, Thus, HFO-1234v[ would
atill be “potentially available™ under the
SNAP program's definition,

One commenler points (o Honevwell
Intermalionad, Ine, v, EPA, 374 F. 3
1363 in urging EPA to explicitly include
cost as i constderation in delermining
whetther a substitute is “potentinlly
available,” In that case, the courl
vacatod and remanded a SNAP decision
in which EPA listed a foam hlowing
substitule as acceplable subject (o
“narrowed use limits” on the basis that
for some niche foam blowing uses, the
substilulies thal wore aleeacy listed as
accaptable might not be available.
Under the narrowed use limits, the end-
user would need (o demonstrate and
document that other substitutes wero
nel lechnically feasible fur g particolar
use, The court vacated and remanded
EPA's rule on the basis that EPA had
considered cost in concluding tha
already listod substilutes might not be
available based on “lechnical”
feasibility, and that EPA had not
alttempled to justify the rule on the
ground that the statute allows it to
consider economic faclors in making its
SNAP determinations. The courl lofl
open the question of whether EPA could
altempl W interpret the teem “avatlolle”
in sectinon 612(c) as allowing for
consideration of costs,

Again, wo nole thal “available or
potentially available” applies only 1o the
substitutes against which the substilute
al issue is being compared. The Agency

has not decided whether considaration
ol the cost of other substitutes should be
i factor to consider in determining
whether they are availablo or potentially
availabile and thus should (or showld
nat) be wsed for comparison o a
substitute under review. However, we
netes that for purposes of the substitots
under review, the Agency firmly
beliovos that cost should not bo the
primary ar sole basis for finding a
substitute unacceptable. EPA’Ss role is (o
determing the health and environmental
risk associated with the use of
substitutes and the markel should servi
to address the issue of costs, Costs will
necessarily be a faclor considered by the
automobile manuficturers in deciding
which substituti 1o use.

Comment: Two commenters staled
thal EPA neadaod to porform [urther
analysis on the potential small business
impacts and costs of EPA's regulations
and ther introduetion of HEO-1234vE A
commenter representing recyclers of
automobiles and scrap molal expressod
concern about the regulatory burden
and costs that autometive recyclirs aee
likely to incor if they must managg
flammable relrigeranis that are regulated
as haeardous waste under EPA’s
regulations implomenting the Resource
Conservation and Recovery Act [RCRA).
The same commentir also suggests that
the RCRA subtitle C regulations would
mieeed 1oy b Ifliilﬂ::llli Lo al leviads thi
hazardous-waste management
requirements for handling HPO-1234v1.
The other commenter mentioned the
cosls o service and repair shops, ond-
of-life vehicle recyclors, and automobile
dealerships, and stated that EPA necded
o analyze costs o these small
businesses under the Regulatory
Flexibility Act (RFA), This latter
commaentor stated thal EPA should
determine if a significant change in
price and supply expectations would
affect the way that these businesses
handle and deal with automaobile repairs
and meyveling,

Hesponse: The RFA applies anly
whan there are small entities subject 1o
tha requirements of the proposed or
final rule. 5 11,5.C. §604{a)(3). Wo
beliove the potential burden of
eomplying with RCRA regulations
placed on those recycling or recovering
i sulstitute is gonerally nol perdinent 1o
a decision of whether HFO-1234vf
should be found sceeptable under
SNAP. To the extent the commentiers ane
suggesting that we must evaluale such
costs for purposes of the Regulatory
Flexibility Act, wo note that under the
RFA we ovaluale cosls imposed by the
enforceahle regulations being
promulgated. To the extent the costs
referred Wo by the commenter are already

-

imposed under RCRA, they would not
b i costs, but costs associated with
the relevant RCRA regulations,
Muoreover, under this SNAP final rule.
EPA is not requiring the use of HFO-
IZ:H_\.“. and thus the costs associgtod
with its uso are nol due to enforceable
rogulatory requirements under SNAP,
T the: extent there are enforceable
reqquiraments for those persons who
chooso to use this new substitute, thosae
requiroments (the “use conditions”™)
upply primarily lo manufaciurers of
automohiles and MVAC systems,
bocause they concern design of MVAC
systoms, The ono use condition of the
rule that applies to servicing of MVACG
systems, and thus, could apply to small
businesses, is the requirement for
specific unigue service litlings.
However, EPA's existing SNAP
regulations al appendix D o subpart G
of 40 CFR part 82 already requiro
unique service fittings as specified by
thar refrigerant manufacturer, Thus, the
costs of purchasing now unique fittings
losr this refrigerant are impased by the
pre-existing regulation. This rule
specifies the requirements for the type
of unigue fitting, in sccordance with the
filtings provided 10 EPA by the
manufacturer. These fitings are part of
the SAL 1639 standard, It is not clear
thal thern would ba any cost differential
between these specific unique fittings
aned uthers that the automotive induostey
eould adopt insteadd. For these roasons,
EPA is able to certify that this regulation
will not create o significant impact on
a significan! number of small entilies,

Regulations concerning disposal of
rant from MYAC systems and
other n'!fl'igl!fnl'ﬂ «containing .||:|11'II|I'I.|:1?.~.'
under section GOB of the CAA are at
subpart F of 40 CFR pant 82, Cost and
benelit estimates for these regulations
are af httpedwww.regnlations. gov,
docket EPA-HQ-OAR=-2003-0167, EPA
noles thal there iy brir costs of
sorvicing or of disposal {(end-of-life) 10
small businesses undwr fulure
regulations under section GO or GOB of
the CAA. We will conduct an analysis
of such costs, and any potential
significan! impacls on small entities, as
necessary, as part of those fafune
rulemakings,

Commeni: A commenter staled that 1o
comply with requirements of the
Uinfunded Mnnr*h!ns- Reform Act
(LMREA), EPA needd to perform furthaer
analysis an the potential costs of EPA's
SNAP regulations for HFO=1234v to
taterming if the rule would result in the
expondilure of 3100 million or more per
yetr by the private sector, In parficular,
the commenter stated that EPA must
oblain more information on pricing and
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the offect of the manufacturer's patent to
analyze this.

Response: UMRA applies only 1o
“enforceabile duties” imposed on State,
d Tribal governments or on the
sector. The SNAP rule does nol
impose dulies on governments. As we
hawve noted previously, the SNAP
program does nol mandate the use of
any specific substitute for ozone
depleting substances, Rather, through
this action, we are expanding the
choices of MVAC relrigerants available
1o the private seclor. The issue mised by
the commuenter concerning the cost of
ther rofrigerant and the effect of the
manufacturaer’s patent on pricing is not
relatind (o any h'.t]l.!'lﬂ: nl of the rule,
and thus, EPA is nol required 1o
vomsider thal cost under LIMRA,

VI How does the SNAP program
work?

A, What are the statulory cequirements
wndd authority for the SNAP program?

Section 612 of the Clean Air Acl
(CAA] requires EPA (o develop e
program for t.-ruluulirl.g alternatives (o
veone-depleling substances (ODS). EPA
refers 1o this program as the Significant
New Allernatives Polioy (SNAP)
program. The major provisions of
soction 612 an:

1, Rulemaking

PA o
unlawful 1o

Suction B12(c) requines
promulgate rules making i
replace any class | (1e.,
chlorollunmearbon, halon, carbon
totrachloride. methyl chloroform,
methyl bromide, and
hydrobromolluemocarbon) or class
(f.ee., hydrochlorolluorocarbon)
substance with any substitute that the
Administrutor delermines may present
advorse allects (o human health or the
pnvironmant whore the Adminisirator
has identified an alternative that (1)
reduces Thie overall risk 1o human healih
and the environment, and (2) s
currently or potentially availabli,

2. Listing ol 1 ||'Iur_f[:|!]1I.l]1h|H\|:L;ulJ|u|1h:
Substitutes

Section 612(c) requines EPA (o
|:u1!|.'lah a list of the substitutes
unaceeplable for s ic uses and 1o
publish a corresponding list of

ceptablo allernatives for specific uses,
ptable substitutes is
lnumi al fittp:ffwww.epa.govioaono/
snop/lists/index htm! and the lists of
“unucceptable”, "acceptable subject 1o
wsa conditions”, and “sceaptable subject
to narrowed use limits” substitutes are
found at subpart G of 40 CFR parl 82,

3. Petition Process

Section G12(d) grants the right to any
person to petition EPA to add a
substance 1o, or delety a substance from,
the lists published in aceordance with
section 612(c). The Agency has 90 davs
to grant or dony a petition. Whero the
Agency grants the potition, EPA must
publish the revised lists within an
additional six months.

4, 90-Day Notification

Seetion 612(e) directs EPA to requine
any person who produces a chemical
substitute for a I!L}h"& I substance 1o
nolily the Agency not less than 90 days
bislore new or existing chemicals am
introduced into interstale commerce for
significant now uses s substitutes for o
class 1 substance, The producer must
also provide the Agency with the
|11'rl|ln'.|'.r‘ (] lln]uthii.\'hr‘d health and
saloty studies on such substitutes,

5, Outreach

Section 6G12{b){1) states that the
Administrator shall seek o0 maximizs
thes use of Federal research Rcilities and
resources (o assist users of class and
Il substances in identilying and
daveloping allernatives 1o the use of
such substances in L'.l,!:\.' commearcial
applications,

B, Cloaringhouse

Section 612(h){4) requires the Agency
1o sat upa ||=,I11[ir. Ifll!ilfiﬂﬂhlulhl' of
allernative chomicals, product
substitutes, and alternative
manufacturing processes thal ane
available lor products and
manufacturing processes which use
class Land Il substances,

B, What are EPA's regulations
implementing seetion 6127

On March 16, 1994, EPA published
the original rulemaking (59 FR 13044)
which established the process for
adminisiering the SNAP program and
issuecd EPA’S first lists identifying
acoeplable and unacceplable substitulos
in the major industrial use seclors
(subpart G of 40 CFR part 82). Thess
sectors include: Refrigemtion and air
conditioning: foam blowing: cleaning
sulvents; lire suppression and explosion
protection; stecilants; aerosols

P
Compse Ilm rincipal industrial sectors
thi ¥|11'-51uru ally consomed the lirgest
volumes of ODS,

Section 612 of the CAA requires EPA
1o ligl as acceplable only those
substitutes that do notl present a
significantly greater risk to human
hoalth and the environmaent as

compared with other substitutes that are
currently or potentially available.

. How do the regulations for the SNAP
progoom work?

Under the SNAP regulations, anvone
who plans to markel or produce o
substitute to replace a class Loe 11 0DS
in one of the cight major indusirial use
soctors must provide notice 1o the
Agency, including health and salety
information on the substitute at legst 90
tlays bafore introducing it into interstate
commerce [or significan! new use as an
alternative. This requirement applies to
the person planning to introduce the
substitube into interstaly commerce 27
typically chemical manufacturers, bul
may also include importers,
formulators, equipment manufacturers,
or ond-users ## when they are
respansible for introducing a substitate
Iinto commerce.

The Agency has idintified four
!1rh!.|]‘|h= decision ¢ .|Il13nrw~. for
substitutes: acceplable; acceptable
subject to use conditions; acceptable
subject 10 narrowed use s and
ungceoplable. Use conditions and
narrowed use limits are both considered
“une restrictions” and aee explained
bolow, Substitutes that are deemed
acceptahle with no use restrictions (no
nse conditions or narrowoed use limits)
can be used Tor all upplications within
the relevant end-uses within the sector.
Substitules that are acceplable subject (o
use restrictions may be used only in
accordance with those restrictions, It is
iNegal o replace an QDS with a
substitule listed as unaccoptable, unloss
ceriain excoptions (e.g.. lest marketing,
resenrch and dovelopment) provided by
the regulalion are mel,

After roviewing a substitute, the
Agoney may determine that o substitute
is wcceplable only if certain conditions
in the way that the substitate is wsed amw
mel o minimize risks 1o homan health
and the environment, EPA describes
such substitules as “accoptable subject
{ur use conditions.” Entitics thal usoe
these substitutes without meeting the

o dhafind ot 40 CFR 82 104 “interatate

€ g prow bl ko
ol any preedincl bl v one st lory,
possesnion o b Distdct of Columbie, and apother
whilsr, lorrilciy, fmsnsxdot O U Hateiect of
Columbin, or th nas or man fctum of any
e, borrilory, ;Hl,:m;llru.

or [hatriet af l.qlulmh i, The sty points for which
o prosduct (e introduced into nlemstate commencs
are Ui reloass of & |;||||el|||| froen the Esciiiiv 1o
tumel, the ety ble
arrmalic mmimfise
product for pale or distribrtion, and
thar wite of Uitadted States Customs ¢ losmitios

Ay delioad wl 40 CFR 82172 *wndeus® mmans
procudses or clissis of spectfic appl b lons within
rajor fnduntrial sectoms wheem a s is vyl
1o raplace an oeote-dapleting sibat
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associated vse conditions are in
violation of section 612 of the Clean Air
Act und EPA’s SNAP regulutions.

Far some substitutes, the Agency may
purmil a narrowed range of use within
an end-use or seclor. For l'-!Gt'lHl[lllh ther
Agency may limit the wse of a substitute
n end-uses or specific
applications within an industry sector.
The Agency requires a user ol a
narrowesd use substitule o demonstrate
that no other acceplable substitules are
available for their specific application
by conducting comprehensive studioes,
EPA describes thuse substilules as
“goceptable subjeol 1o narrowed use
limits,” A person using a substitute that
is ncceplable subject to narrowed use
limits in applications and end-uses that
are nol consistent with the narrowed
use limil is using the substitute in an
unacceptable manner and is in violation
ol section 612 of the CAA and EPA's
SNAP regulatinns.

The Agency publishes its SNAP
program decisions in the Federal
Register [FR). EPA publishes decisions
concerning substitutes that are desmed
nceoptableo subject 1o use restrictions
fuse conditions and/or narrowed vse
limits), or fur substitutes deemed
unacceplable, as proposed rulemakings
1o allow the public opportunity to
commaent, bofore publishing linal
fecisions,

In contrast, EPA publishes decisions
concerning substitules that are deemed
acceptahle with no restrictions in
*notices of acceptability,” rather than as
proposed and final rules, As described
in the rule initially implementing the
SNAFP program (39 FR 13044], EPA does
not believe that rulemaking procedures
are necessary o list alternatives that are
nccoptahlo withoul resirictions becasoe
such |.'|sli|'||.;:. noithor 1'm|1n, Ry
sanclion nor prevenl anyone from using
i substitule,

Many SNAF listings include
*comments” or “further information” 1o
provide additional information on
substitutes. Since this additional
information is not part of the regulatory
decision, these stalemants are nol
hinding for use of the substitute undar
the SNAP program. However, regulatory
requirements so listed are binding under
other regulatory programes. The “further
information” classification does not
nocessarily include all other legal
obligations pertaining to the use of the
substitule, While the items listed are not
legally binding under the SNAP
program. EPA encourages users of
substitutes 1o apply ull statements in the
“lurther information” column in their
usa of these substitutes. In many
instances, the information simply refers
to souni operating practices that have

already been identified in existing
industry and/or building-codes or
standards, Thus, many of the
statements, if adopled, would nol
reqquire the affected vser to make
significant changes in exisling operaling
praclices.

1. Where cun I get addilional
information abowt the SNAP progroan?

For copies of the comprehensive
SNAP of substitutes or additional
information on SNAP, refor to EPA’S
Ozeme Depletion Web site al httpo/
wwwepe. sov/eeone/sinap/indes. html.
For more information on the Agency’s
process for administering the SNAP
program or criteria for evaluation of
substilutes; refor to the SNAP final
rulemaking published March 18, 1994
(59 FR 13044}, codified at subpart G of
40 CFR part 82. A complete chronology
ol SNAP decisions and the appropriale
citations are found al hitpss
wiwvw,epa,gov/oxone/snap/chron.hitmi,

IX. Statutory and Executive Order
Eeviews

A, Executive Order 12866: Regulotory
Planning and Review

Under Executive Order (EO) 12866
(58 FR 51735, October 4, 1903), this
action is a “significant regulatory
action.™ It raises novel legal or policy
issues arising oul of legal mandates, the
President’s priorities, or the principles
seil forth in the Executive Order,

Accordingly, EPA submitted this
action 1o the Office of Management and
Budgel ((OMB] for review under EO
126866 and any changes made in
response to OMB recommendations
have been documented in the docket for
this action,

B, Paperwark Reduction Act

This action does nol impose any new
information collection burden. Today's
action is an Agency determination, It
conlains no new roquircments for
reporting, The only new recordkenping
requirement involves customary
business practice. Today's rule requires
minimal record-keeping of studies done
to pnsur that MVAC svstems using
HFO=1234y[ meel the requiremenls sel
forth in this rule. Because it is
customary business practice that OEMs
conduct and keep on file Failure Mode
and Effect Analvsis (FMEA) on any
patentially hazardous parl or system
from the beginning of production of o
car model until three or more years after
production of the model ends, we
believe this requirement will nol impose
an additional paperwork burden.
Howaever, the Office of Managemaent and
Budget (OMB) has proviously approved

the information collection requirements
contained in the existing regulations in
subpurt G of 40 CFR part 82 under the
provisions of the Paperwork Reduction
Act, 44 11L.S.C, 3501 of BN, anid his
assigned OMB control numhbors 2060~
0226, The OMD control numbers for
EPA's rgulations are listed in 40 CFR
Part v,

. Reculatary Flexibility Act

The Regulatory Flexibility Act (RFA)
generally roquires an agency o prepare
a regulatory Moxibility anolysis of any
rule subject to notics and commaent
rulemaking requirements under the
Administrative Procedum Aal or any
other statute unless tho agency cortifies
that the rule will nol have a signilican
pronomic impact on a substantial
number of small entities. Small entities
inchude small businesses, small
nrga ions, and small governmental
jurisdictions,

For purposes ol assessing the impacts
of teddiny™s rule on small entities, small
enlily is defined as: (1) A small business
s delined by the Small Business
Administration’s (SBA) regulations al 13
CFR 121.200: for NAICS code 336111
(Automobils manufcturing), @ small
business has < 1000 employess; for
NAICS code 336391 (Molor Vehicle Air-
Conditioning Manufacturing), a small
business has < 760 employees; (2] a
smnll governmental jurisdiction that isa
Roverniment ol 4 cily, counly, lown,
scchonl disteic! or 5||||[:i'.|| district with a
population of less than 50,0008 and (3}
i small organizalion thal is any not-for-
profit enterprise which is indepeandently
ownied and oporated and is not
dominant inits field,

Afer considering the cconomic
impacts of today's final rule on small
enlities, | certify that this action will not
have a significant adverse economic
impact on a substantial number of small
entilios. The only new roguirement on
small entities in this final rule isa
rinjuirement specifying the typo of
unique service fitings roquired when
servicing MVAU systems using the
refrigerant HFO-1234yT. Existing
regulations al appendix D to subparl G
of 40 CFR part 82 alreacly requirg thit
there be unique service liltings [or vach
refrigarant used in MVAC systems
Thus, the costs of purchasing now
unigue lillings for this refrigeran have
already beon imposed by the pre-
ixisting rogulation, This rule specifies
the: requirements for which tvpe of
unirque [iting, in accordance with the
fittings provided to EPA by the
manufacturer. These illings are part of
the SAE 639 standard. 1t is not clear
that there would be any cost differential
batwoen these specilic unigoe (ilings
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and others that the automotive industry
could adopl instead. Thus, cost impacts
of this final rule on small entities are
wxpected o be small This [inal ruls is
i1x|'||-t!1|.-[| 1o e biovr barilen Tor somoe
small entities, such as car repair shops,
by allowing them the Hexibility to use
a noew refrigerant that otherwise would
have been prohibited under previous
requirements at appendix B to subparl
(G of 40 CFR part 82 and by allowing
them Lo use the easy-to-use “quick-
connect” fittings for this refrigerant,
Other final rule requirements apply 1o
rlri.;;klml |,'.|;ui||]l'll:|'i| maniilfaciuroees,
which are not small entities. These final
rule requirements are the least
burdensome option for regulation.
Original equipment manufcturers are
not mandaled 1 move lo MVAC
systoms using HFO-1234y1 EPA s
simply listing HFO=1234vf as an
acceptable allernative with use
conditions in new MVAC systems. This
rule allows thie use of this alternative 1o
I'IZHI‘II."I'H]IEI,” ing subslances in the
MVAL sector and outlines the
conditions necessary for sale use, By
approving this refrigerant under SNAP,
EPA provides additional choice to the
awlomative industry which, ifadopted,
would reduce the impact of MVACs on
the global environment. This
rulemaking does nol mandaste the use of
HFO-1234v[ as a refrigernt in new
MVAUSs,

. f"n_fuurﬁ_'d Mandates Reform Act

Title 11 of the Unfunded Mandates
Reform Act of 10995 (IMRA], Public
Layw 1044, establishes requirsments for
Fedoral agencies o assess the effscts of
their regulatory actions on Stale, local,
and Tribal governments and the private
seclor. Under section 202 of the UMRA,
EPA generally must prepure o written
stalement, including a cosl-bunelil
|1|lu1_\'.‘.E.~§_ fior IN,IPH.'-HLl and final rules
with “Federal mandates” that may result
in expenditures (o State, local, and
Tribal governments. in the aggrogate, or
to the private seclor, of $100 million or
inare in HOY O VOur, Bofore
promulgating an EPA rule for which a
wrilten statomonl is needod, soction 205
of the LIMRA geonerally requires EPA o
identify und consider a reasonable
number of regulatory alternatives ancd
m]llpl the least costly, most cost-
wlTzctiver or leas! burdensome allernative
that achieves the objectives of the rule.
The provisions of section 2008 do ool
apply when they are inconsistent with
applicable law, Moreover, seclion 205
allows EPA o adopt an altermative other
than the least costly. most cost-effective
or least burdensome alternative if the
Administrator publishes with the final
rule an explanation why that alternativi

was not adopled, Before EPA cstablishes
any regulalory requirements that may
significantly or uninuely affect small
govermments, including Tribal
govirnmisnls, i musl havi |1|.-\.'||h1T1|||i
under section 203 of the UMRA o small
government agency plan. The plan must
prowide for notifying potentially
affected small governments, enabling
officials of affected small govornments
ter have meaningful and timely input in
the development ol EPA regulatory
proposals with significant Federal
intergovarnmental mandates, and
'Illl'lll‘l'nilig_ l,ullll,:ulll'lg. ani ai |\'ia'IJ|H
small governments on compliance with
the regulatory requirements,

EPA has dotermined that this rulbe
dlaes not contain a Feder] mandate that
may rasull in expenditures of S100
million o more for State, local, and
Trihal governments, in the aggregate, ar
the private seclur in any one year,
Today's rule does not affect State, local,
or Tribal governments, The unforcealsle
rimjuiremaonts |||'I|||1ﬂ}".t‘. rislir related (o
svstem design and documantation of the
sitlety of allernative MYAC systems
iffect only a small number of original
equipment manufacturess, Further,
those requirements are consisten! with
requirements that the automaotive
industry has already adopted through
consensus standards of SAE
International, We expect thal most
manufcturaes of sutomabiles and
MVAC systems would attempt (o mest
those nquirements or something very
similar, even in the absencs of EPA's
regulations, The only requirement that
is appliod more widely than for original
equipmen) manuficiurers is a
reguirement specifving the Lypo of
unigue service Gitings required when
sorvicing MVALC systems using the
riefrigeranl HFO=1234y[ Existing
regulations at appendix D to subpart G
of 40 CFK part #2 already require that
there be unique service [itings for each
refrigorant used in MVAC systoms, The
|'|Il'||'|.;,;p'. lmplin'.li in this Onal rule gre
part of the SAE [639 standard. Thus, the
costs of this rule are consistent with
stundard industry practics and ane
expeclod 1o bo much less than 3100
millinn per yoar,

This action provides addition:
options allowing greater floxibility for
industry in designing consumar
products. The impact of this rule on the
private sector will be less than 5100
million per year. Thus, loday's rule is
naol subject to the roquiramaents « 1)
soctions 202 and 205 of tho IMRA. EFA
has datarmined that this rule contains
no regulalory requiremoents thal might
significantly or uniquely affect small
governments, This regulation applies
diroctly o facilities thal use these

substances and not o governmaental
enlities, This rule does not mandato a
switch 10 HFO-1234yf and the limited
direct economic impact on entitivs from
this rulomaking is less than $100
million annually.

E. Expeutive Crder 13132; Federalism

Executive Order 13132, entitled
“Federalism™ (64 FR 43255, Augusi 10,
19949), requires EPA to develop an
aceountable process o ensure
“meaningful and timely input by State
and lecal officials in the development of
regulutory policies that have federalism
implications,” “Policies that have
lcbirralism 'trll||tl|1t1 wmns” s dolined in
the Executive Order to include
regulations that have “substantial direct
effects on the States, on the relationship
botween the national governmen and
the States, or on the distribution of
power and n::s||l’|||5ih'tl'ti ios among he
virious levels of government,”

This action does nol have federalism
implications, It will not have substantial
direct effects on the States, on the
relationship between the national
governimen| and the States. or on the
distribution of power and
responsibilitios among the various
lovels of governmant, as specified in
Executive Onder 13132, This regulation
applies directly 1o fucilities tha use
thess substances and not lo
governmental entities. Thus, Executive
Orcler 13132 does not apply to this rule,

F. Executive Order 13175: Consalluiion
and Coordination With Indian Triboel
Crrveprnments

Executive Order 13175, entitled
“Consullation and Coordination with
Indian Tribal Governments™ (59 FR
22051, November 6, 2000), requines EPA
1o develop an accountable process o
ensure “meaningful and timely inpul by
tribual officials in the development of
regulatory policies that have tribal
implications.” This final rale does not
have Tribial implications, as specified in
Exeeutive Order 13175, 1t does not
significantly or uniquely affect the
communitivs of Tndian Trital
govornments, becauso this regulalion
applies directly 1o facilities that use
these substances and not 1o
governmental entities. Thus. Exocutive
Order 13175 does not apply to this rule.

(. Executive Order 130450 Pratoctiog u_,f'
Children From Environmental Health
Risks vnd Sufily Risks

This aclion is not subject to EQ 13045
(62 FR 19885, April 23, 1997 because
il s nol sconomically significant as
defined in BO 12866, and because the
Agency does not bellove the
imvironmuntal health or salely risks
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addressed by this action present a
disproportionate risk to children. This
action’s health and risk nssessments am
discussed in sections Vand VILD of the
sl and domuments Hi‘.:’\—HQ—
JAR-2008-0664-0036 and HOQ-OAR-
200800640038 in the dockel Tor this
rulemaking.

1. Exevcutive Order 13211: Actions
Conceming Resulations That
Significantly Affect Energy Supply,
Distobution, or Use

This action is not a "significan! encrgy

action” as defined in Executive Order
132171 (66 FR 26355 (May 22, 2001)),
bocauss il is not |iE(:|I',' 1o have a
significant adverse effect on the supply,
distribtion, or use of energy, This
action could impact manufacturing and
repair of MVAC systems using an
alternative refrigerant, This rule does
nod mandale a switch (o HFO=1234vi
Preliminary information indicates that
Thesst new syslems e Mons energy
alficien! than currently avatlalile
svstoms in some climates, Therelore, we
conolude that this rule is not likely (o
have a significanl adverse offect on
enorgy supply, distribution or use,

I, National Technology Transfer and
Advancement Acl

Section 12(d) of the Malional
Technology Transfor and Advancemuont
Actof 1995 (“NTTAA"), "'ublic Law
104113, 12(d) (15 LLS.LC. 272 nala)
directs EPA to use voluntary consensus
standards in its regulatory activ
unless to doso wouold be inconsistent
with applicable law or otherwise
imprict Voluntary consensus
standards are tochnical standards (e.g.,
malerials specificitions, test mothods,
sampling procedures, and business
practices] thal are developed or adaoplied
b voluntary consensus standards
bodies. NTTAA directs EPA o providie
Congress, through OMB, explanations
when the Agency decides not 1o use
available and spplicable voluntary
CONSAnNsus rii'.il)i.i';:ll]ri_

This rulemaking involves technical
standards, EPA has decided to use SAE
Internmlional’s most recenl version of
the SAE 117309 and SAE 639 standards,
These P.hlllllglrl]h can be uhlal'mu‘l from
hitpefwww.saeoredtochnical/
standards/, These standards address
safety and relinbility issues in motor
vehicle design, including MVAC
systems using alternative refrigerants.

I Executive Onder 12898: Federal
Actions T Address Enviconmentol
Justice in Minority Populations and
Lol e f’r:pufu!iun_-t

Executive Order (ED) 12898 (58 FR
76290 (Fob. 16, 1994)) establishes Fodaral

executive policy on envirnnmental
justice. s main provision direcls
Federal ngencies, to the greatest extent
practicable and permitted by law, 1o
ki onviFOnmen stice part of thetr
misston by identifving and addressing,
as appropriate, disproportionately high
and adverse human health or
environmontal effects of their programs,
palicies, and activities on minority
populations and low-income
populations in the United States,

FA has determined that this final
rulie will not have disproportionutely
high and adverse human hoalth or
pnvironmantal elfieets on minority or
low-income populations because it
increases the level of environmental
protection for all affected populations
wilhoul having any disproporionately
high and adverse human health or
environmantal effects on any
wipulation. including ony minority or
|r-w-inr:r}ml~ population. HFO-1234yf is
a non-ozone-depleling substance with a
low CGWP. Based on the hlxit'_nln;:ii;.ﬂ
and atmospheric work described ecarlier,
HFO=12345T will not have any
disproportionately high and adverse
human health or environmental effects
on any population, including any
minority or low-income population.
This linal rule requires specific use
comditions for MVAC systams, if car
manufaclurers chose 1o make MVAC
svstems uging this low GWP relrgarant
alternative,

K. Congrossional Review Act

The Congressional Review Act, 5
LL5.C. 801 ef seq.. as added by the Small
Business Regulalory Enforcemaent
Fairness Act of 1996, generally provides
that belore a rule may take effect, the
ageney promulguting the rule must
submmit a rule report, which includes &
gopy of the rule, 10 sich House of the
Congress and to the Comptroller General
of the United States. EPA will submit &
report containing this rule and other
requireed information to the 1,5, Senate,
ther 11L&, House of Representatives, and
the Comptroller General of the United
States prior lo publication of the role in
the Federal Register. A Major rule
cannot take effect until 60 days alter it
is published in the Federal Register,
This action is not a “major rule” as
defined by 5 L.5.C. B04(2). This rule
will b effective May 31, 2011,
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Protectlon Ape (LS EPA) 1994
Mathods for derivation of inlalation
reference concentrations and application
of inhalation dosimetry. EPAJG00/8-00/
O66F. OfMico of Health aml
Environmental Assessment, Washinglon,
D 1094, Availablo online ot hitp://

cimPdeid=ri1003.
LS, EPA, 2000, Hasnd Sumamary for
Formalduhyde, CAS 11# 50-00-0,

Revisad 20000 Availablo onling at higpes/s

wwew e, gyt inatw hithef!

formalde html,

EPA, 20006, FE-miabl from Yakdi Cinveal,

EPA. To Willkam il aond Wiard

Atkinson, SAE Interior Clinate Control

Comumiltos re: Mintmuwm record keoping

SAE 11738, August 16, 2000,

AL 20100 E-oil fronn Mirgir

Shappard, EPA to Christopher Seston

andl Kasin Bober, Honeyvwell me:

Sunmngry of our conference call on

sarvice fittings for HFO-1234v1.

MNovember 8, 2010.

EPA. 20000, Clarifying questions for

Honaywall on Exposurs Stady, Docked

number EPA-HOQ=-0PPT-2008-0049 18

5.

Wallinglon of al., 2008, Emissions of G,
€O, MO, HE, PM, HFC=1348, NaO and
CHy froin the Global Light Duty Vahicls
Fleel, Meteorologisuhe Zeitschrift 17.

]

]

i

106116, Available online at hrips/ v,

se:hwelzerbart. dedresoureces/down loods)
paper froe/Sa618 pdf.

Wallington of al,, 2000, “Estimated
Photochmmical Ozone Creation
Polentials (POCPs) of CFCF=CH: (HFO-
123450 and Relatod HydrofMuoroalafing
(HFOs)" T, Wallington, M. Andersen, O
Niglsen, Atmasphenic Enviromment
Dockat numbsie EPA=HQ=OAR=2000-
0664 -0084.2. Avanluble online at hitp://
www.seiencindinoel.com or al
eloi=1 8, IO 26 artmoseny 20 10000460

Witissler, P, 2008, *Conseansus Duilding on
Rafrigieran] Typa,” Automotive
Enginesring Inlernational, 9 20-32,
Docket number EPA-HQ-OAR-2008-
(R64-0006.

WIL, 2008, Acuts Cordine Sensitization
Study of [name mdacted] and HPO-
T2yl b Dogs, WIL Labwocaitories, 2006,
Dockl number EPA-TQ-0AR-2008-
06f4-0019 and atlachments -0019,1
thronsgh —019.2,

List of Subjects in 40 CFR Part 82

Environmental protection,
Administrative practice and procedure,
Adr pollution contrl, Incorporalion by
roference, Reporting and recordkeoping
requirements, Stratospheric ceone layor,

ated: Fobroary 24, 2001
Lisa I, Jackson,

Administrator

Far the reasons set oul in the
preambla, 40 CFR part 82 is amonded as
Feslloows:

PART 82—PROTECTION OF
STRATOSPHERIC OZONE

mi, 'I'hr'anlhnrir_\' citition ﬁarpiarusz
continues to read as ollows;

Authority: 42 ULS.C. 7414, 7601, 7671-
TR

Subpart G—Significant New
Alternatives Policy Program

8 2. Appendix D o Subpart G of Part B2
is amended as follows:
| §i8 Ii_‘.' aili |j|1|‘.:um: new antry 1o the ond
and by adding a note @l the end of the
first talile,
& b, By revising the entry for "CFC-12
Muotor Vohicle Air Conditioners [Retrofit
and New Equipment/NIKs)™ in the table
titled “Refrigorants—Unacceptable
Subslitutes™

The additions and rovisions rend as
Tollows:

Appendix B to Subpart G of Part 82—

Substitutes Subject to Use Restrictions
and Unacceptable Substitutes
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17520 Federal Register/ Vol. 76, No. 60/ Tuesday, March 29, 2011/ Rules and Regulations
REFRIGERANTS—ACCEPTABLE SUBJECT TO USE CONDITIONS
Application Substitute Decision Conditions Commants

CFC~12 Automobile
Motor Vehicle Alr

HFO-1234yf as a
substitule for CFC-

Acceptable subject to  Manufaciurers musl adhere lo all of the safe- Additional training for
use conditions. fy requirements listed in the Society of sarvice fechnicians

Conditioning (New 12. Automotive Engineers (SAE) Standard recommendad.
equipment in pas- J639 (adopied 2011), including mquire- Observe requiremants
sanger cars and meants for: unique fittings, fammable relng- of Significant New
light-duty trucks erant waming label, high-pressure com- Use Rule ai 40
enly), pressor culoll swilch and pressure relief CFR 721.10182.
devices. For connections with refngerant HFO-1234yl is also
containers of 20 Ibs or greater, use hifings  known as 2.3,3,3-
consistent with SAE J2844, feimfluoro-prop-1-
ane (CAS No 754-
12-1),
Manufacturers must conduct Failure Mode
and Effect Analysis (FMEA) as providad in
SAE J1739 (adopied 2008), Manulacturers
must keep the FMEA on file for at least
three years from the date of creation.

[(Process FMEA), Jamary 2008 sdition. SAE
International.

A SAE JEed. R=1234 vl (HPO0=1234 y1) New
Kofrigerant Purity and Container
Requirements Tor Usa in Mobile Air-
Conditioning Sysems. February 2011
adition. SAE Inlerni il

The Director of the Federal Reglster

Tutiernot achifriss: htepedisiore sae.org/
dilabont him

Note: The use conditions o this appendix You may lusport a copy at 11,5 EPA's Alr

oritiin referenoes to certain standands from
SAE International, Tt clirdds are
imcorporated by reference and the referenced
soretions e e part of the regolations in
[art 82:

13071 Constitution Ave., NW.; Washington,
DG or at the Mations] Archives and Records
Adlministration (NARAL For questiong

1. SAL 630, Safety Standards for Motor
Vihiele Refrigerant Vapor Comprression
Svatems, Fabruary 2011 edition, SAL
Intermational

2 SAE J1720, Potential Faillure Mode and
Effocts Analysiz in Dosign (Design FMEAD,
Potimitial Failium Modo and Efficts Analysis
in Munufacturing and Assembly Procosses

approves this incorporation by reference in
accordance with 5 1L5.C. 652(n) amd 1 CFR

part 51, You may obitain a

ipy from SAE

Customer Service, 400 Commnonwagllh Deve,

Wirrendale, PA 150060001 USA: a-mail:
{lustomor ineEsacany; Telephionoe: 1-

Brr—ho6-7323 (1.5, amd Canals only) or 1—
72477644970 {outside the US_ and Canpda);  * 4 . - "

REFRIGERANTS—LUINACCEPTABLE SUBSTITUTES

msgarding access to these standarcds. the

il ibir ol EPA's Air Dockel is
S0-1742. For infomution on the
avallability of this material st NARA, wall
202-741-6030, or go to: ke
wwwarehives. eov/foderol resisier!
eode of fedeml reonlations/ihy
fercarttons i),

End-use Substitute Diaision Comments
CFC-12 Motor Vehicla Air  B—405A ... Unacceplable ... A-406A contains A-c318, a PFC, which has an ex-
Conditionars (Fetrofit and trematy high GWP and lifetime. Other Substitutes
New Equipment/NIKs) exist which do not contain PFCa
Hydrocarbon Bland B ... Unaccaptable .. Flammability is a sarous concem. Data have not baan

submitted to demonstrale it can be used safely in
this end-use.

equipment

Flammable Subsbitutes,
other than R=152a or
HFO=1234yl in new

The nsks associabed with using Nammable substitutes

(excepl R=-152a and HFO-1234yf) in this end-use
have not been addressed by a nsk assessment. A=
152a and HFO-1234yl may be used in new eguip-
ment with the use condiions in appendm B lo this
subpart.

[FR Dhec. 201 1=0300 Filad 3=28=11: B:45 am)
BILLING CODE A580-50-p
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3 GENERAL CONCEPTS'

For the purpose of this goide the term "produet” covers equipment, protective systems,
sufiety devices, components and their combinations,

It has 10 be stressed tha Directive 94/9EC carnes obligations for the person who places products
on the market andior puts products mto service, be il the  mamufacturer, s authonsed
representative, the imponer or any other responsible person. The Directive does not regilme the
wse of equipment in o potentially explosive mimosphere which is covered, for instance, n
Directives 1999/92EC. 9291/EC and 92/104/EC".

3.1 Placing ATEX products on the market

This means the first making mvailable in the European Union, agninst pavment or frec of charge,
of products, for the purpose of distribution and/or use in the EU werritory.

{ owrimienis;

The concept of placing on the market deternmings the moment when products pass for the first
time from the manufacturing stage 1o the market of the EU or the importing stage from o non-ELU
country 10 that of disinbution and/or use in the EU, Since the concepi of placing on the market
refers only 10 the first time products are niade available in the EU for the purpose of distribution
andior use in the EL the ATEX Directive 94/%EC covers only

a) mew products manubaciured within the EU,

b) "as-new” products according 1o the section 3.3,

c) mew o wved products imported from & non-EU country,

db new or “as-new® products labelled by o person who is not the original manufacturer

The Directive’s provisions and obligations concermng placing on the market have applicd after 50
June 2003 10 cach product individually and are irmespective of the date gnd place of

manufictunng. It is the manufacturer's responsibility (o ensure that each and all of his products
comply where these fall under the scope of the Directive

“Making available” means (he transfer of the product, than s, either the wansfer of ownership, or
the phvsical hand-over ol the prodoct by the mannficrer, his sathonised representative in the EL
or the imporier fo the person responsible for distnibuting ihese onio the EU market or the passing
of the product 1o the final consumer, Inlermediate supplicr or user in a commential ransaction,
for payment or free of charge, regardiess of the legal instrument upon which the transfer is based
(sale, loan, hire, leasing, gifl, or any oiher iype of commercial legal instroment). The ATEX
product must comply with the Directve al the moment of transfer

If o magmafaciurer. s authorised representative in the EL or the importer offers products covered
by the Directive in a catalogue, they are deemed not 1o have been placed on the market until they
are actually been made available for the first time, Thercfore products offered in a citalogee do
nal have 1o be in full conformity with the provisions of the Directive 24/%EC, but this fact should
be clearly adventised in the caialogue

For genernl definitions see also (he "Guide to the implementation Directives hased oo New
Approach end (ilobal Approach” ("Biue Gusde” - see footmote 43 Further defitions specific 1o
Dhrective SHWEC ape coverad m chapla 4 of this Ginde

Lee footimole 5
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The placing of products an the market does nol concer:

= the disposal of products from the manufacturer to his authonsed representative
cstnblished i the EL who s responsible on behall of the manufcturer for ensuring
complimnce with the Dircctive,

- imponts ante the EU for the purpose of re=cxport, 1o, under the processing
ArFANgements

= the manufocture of products m the EU for export 10 a non-EU country,

- the display of products at trde fairs and exhibitions'” These may not be in full
conformity with the provisions of the Directive 94/WEC, but this fact must be clearly
advertised next 1o the products being exhibiied.

The person placing the product on the EU market, be ot ihe manuficturer, his authorised
representative or, if neither of them is estabhshed in the EUL the unperter or amy other responsible
person, must retain ot the dispasal of the competent authority the EC declarntion of conformity
The technical documentation hias 10 be made available on request of the enforcement amboritics
within a reasonable time (sce Annexes (11 V1, V11T 1o the Directive). These documents shall be
muntined by such o person at the disposal of the competent authorities Tor 1en vears afier the last
ilem has been manufactured, This applics lo products nunufasctured in the EU a8 well as those
imported from a non-EU countrny

3.2 Purting ATEX products into service

This means the first use of products referred to in Directive 949%EC in the EU erritory. by its end
user.

omments:
Products covered by Directive 94/9EC are put info service il the moment of first use,

However, o product which s resdy for use as soon as i is ploced on the market and which does
not have to be assembled or installed. and where the distribution conditions (stomge, tmnsport.
ete, ) makes no differenge 1o the performance or safety characteristics of the product with reference
to the EHSRs of Directive 94//EC, is considered 1o have been put into service as soon as il is
placed on the marke, if it 15 impossible o determine when i s first used

3.3  Manufactorer

This 15 any natursl or legal person who manufactores a product or has a product designed or
manulactured, responsible for the design and construction of products covered by ATEX Dircctive
S4MVEC, and markets that product with 4 view 1o placing it on (he EU market nnder s own
namie or trdemark

The manufacturer may design and manufsctore the product sl or allernatively iy use
bought-in iwems, third-parmy subcontrctor services o companents, CE marked or not, 10 pssist in
the manufacture of the product

Whoever substantially modifics 4 product resulting in an “as-new™ product’’, such that its health
andd safery chnracteristics (and/or performance) are in any way affected. with o view to placing it
on the EU market, also becomes the manufacurer

See Article 2.3 ol the Directive. Whilst the demonstrution of such non-compliam products under the
abovie condilions 15 permitted nabwonasl provisions ensure that such demonstrations do not result m
i =t ions
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undertaking an analvsis to conclude if his product is subject to Directive 94/%EC and
which requirements apply (as fonher explaned i chapter 4);

= design and construction of the product in accordance with the Essential Health and
Safety Requirements lnid down in the Directive,

= Tollowing the procedures for the assessment of the conformity of the product with the
Essential Health and Safety Requirements laid down in the Directive (see Anicle &),

= sigmng the Declaration or Atlestation of Conformty;

= providing marking and instructions for safe vse, maintenance elc. as described in Annes
11 to ihe Durective.

The mamifaciurer has sole and ultimaie responsibility for the conformity of his product 1o the
applicable directives. He must understand both the design and construction of the product 1o be
able (o declare such conformmiy in respect of all apphicable provisions and requircmients of the
relevant directives

Articles & and 10 and their associnted annexes of the Directive 94/9EC define the obligations
incumbent on the mamifbcturer with regard to conformity assessment, CE marking. the EC
declartion of conformity, writlen attestation of conformuty (if relevant) and the arrangents for
holding the EC declaration of conformity, together with the technical documentation, al the
disposal of the competent authoniies for a period of ten vears after the last product has beon
manuficiured.

3.4 Manufacturing of ATEX producis for own nse

Whoever puts into service products covered by the Directive. which he has manufaciured for lus
owvn use. is considered 1o be a manufacturer. He is obliged to conform to the Directive in relation
10 puatting inio service

3.5 Authorised representative

This 5 the person or persons expressiy appomted by the manufacturer by a wrtllen mandate 1o act
on his behall in respect of certnin manufacturer’s obligntions within the ELL The extent 1o which
the authorised reprosentative pew enter into commitments binding on the manufaciorer is
resinicied by the relevant Articles of the Directive and determined by the mandaie conferred on
T by 1he laticr,

As an example, he could be appointed o underiake the testing in the EU termiory, sign the EC
Declaration of Conformaty, affix the CE marking and hold the EC Declarmtion of Conformaiy and
the technical documentation witlun the EU at the disposal of the competent authortics.

The quality assessment syvstem of the authorised representtive/responsible person shall not be
subject 1o assessment by o Notified Body, bin the quality assessment system of the sciual
manlfctorer. 1t woald not be reasonable (o assess o quality assessment syvster of a facility that is
not producing the product However, if the authorised represermative 1§ carmving oul tests andfor
verifications required by the Directive 1o determing conformity with the Essentinl Healih and
Safety Requiremenis, he shall be subject 1o quality assurance assessmient.

s,

Articles 8 and 10 together with Annexes 3 = 9 10 the Directive 94/%EC define the obligalions
incumbent on the authorised representative established within the EL with regard to conformity
assessment. CE markings. EC Declaration of Conformity and the armngements for holding this
EC Declamation of Conformity, together with the technical documeniation, ai the disposal of the
competent anthoritics for a period of 1en vears afler (he last product has been manufaguned.
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3.6 Other persons responsible for placing on the market

Where neilher the manulacturer, nor the aulhonsed represeantativg 18 cstablished watlun the ELU,
any other person resident in the EL who places the product on the EL market has obligations
weler the scope of the Directive The only obligation is 1o keep available the necessars
documentation al the disposal of the competent authonties for fen vears after the last product has
been manufactured. [n their capacity a8 "person responsible for placing on the market”™ they are
not enittled 1o assume other responsibilitics which are solely reserved 1o the momufactarer or his
authorized representative (e stpning the EC Declarntion of Conformity)

3.7  Equipment”

Eqmpmcl!l”, as defined o Dirgctive M/WEC, means machines, apparates, fixed or mobile
devices, control components and instrumentation thercof and detection or prevention systems
which, sepurately or joimily, are imended for the genermtion, trnsfer, stomge, measurement,
control and conversion of encrgy andfor the processimg of matenal and which are capable of
canging an explosion through their own potential sources of l;-.nllmn"'

3740 Potentially explosive alinmosphere

Equipment is only considered (0 be within the scope of the Directive if it is intended (cither in
whale or in pan) 1o be used in a patentinlly explosive astmosphere

If o product contmmng an intended polentially explosive atmosphere, for example a vessel, itself
contains cquipment as defined in the Diregtive, then 1he latier equipment 15 in effect in a
potentially explosive atmasphere. albeit one which is comtained by the vessel, and is therefore
subject o the Directive.

If equipment cantaining a potentinlly explosive atmosphere can, due to its construction, operation
ete creme a potentially explosive anmosphere itselll which whally or panially surmoands i, then
such equipment is in effect in a potentially explosive atinosphere, and is therefore subject to the
Dircctive

A third scenirio is that there may not only be o surrounding potentially explosive mmosphere but
also a process (thal requires such a mixture 10 enter andior be released from the product, The
inierface between the equipment and the process input/ ontput will also require considermiion
This muy, in some cases, lead o cquipment having maore than one Category, ong (or more) for ihe
external atmosphere and another for the process atmosphere

3.7.2 0 "Own" ignition sonrce

Another defiming element of equpment in the sense of the Directive is that 1t has 1o have is own
potential source of ignition

It has become evident that o namber of language versong of the ATEX Directivies idorpnet som
defirdtions m different wavs [he miommation provided here is miended to infomm mierested parties
threugheut the EEA on the common approach agreed by the Monber States: It does not, however,
et inany winy on the different versions as implemented in relevant national legislation, nor the
right of the motafctores to cloose Uis roate should Defshe so desine

Artiche 1. Wa) of the Ehrcctive

lal lowang discussions i the Standing Commuttee and the standonhsation bodes 11 shoukd be notal
that mitrmsically sale electrical equiprment 1= mcluded m the scope of the Directive
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Potemtinl sources of ignition could be: electric sparks. nrcs and fashes, electrosiatic discharges,
cleciromagnetic waves, jomsing mdiation. hot surfaces, Mlames and hot gases, mechanically
generited sparks, optical mdintion, chemical Mame mitiation’ . compression

In some cases @ product may only contain 4 potentially explosive atmosphere which is deliberately
ignited. 1t is clearly not the intention that these fall under the scope of Directive 94/%/EC unless
other releyvant hazards cxast. Most cquipment made 1o the Gas Appliances Dirgetive YOG9G/EEC
will fall imto this category

Equipment can be smd 1o have its own potential source of igmibon. il when operated as 1niinded
(inchding malfunctions, ¢t¢ 10 an extent depending on 115 category - se¢ Annex | 1o the
Direetive) in a potentially explosive atmosphierss, it is capable of igniting the later unless specific
sifely measures are taken, Thercfore, equipmment minst ensure the required level of protection.

To ensure this required level of protection varous fechnigques can be applied, e g imrinsic safety,
pressunsation, increased safely, efc

Many common items are made from plastics (polymers) with very low electrical conductivity
These can beeome charged, e i they are rubbed, or iF dust or a liquid Nows over the surface,
However, in most cases this may be controlled by the user. and if they are used in hazardous areas
it shall be assessed amd conrolled according to the requirements of relevaimt national or
community legislation (¢.g. Directive 199992EC'), In any case the user of such equipment has
1o consider these igmtion sources when underaking o risk assessment in the workplace

Examples are plastic comainers used for transporting chemicals. polyethylene pipes, buckets and
chairs

11 the only source of elecirostanic charging comes from the process, such items are not considered
to luwve their own source of ignition. and they are not in scope of Dircctive 94MEC. In these cases
they should not be Ex or CE marked according 1o Directive 94/9/EC

If the polymenc item 15 miended 10 be mcorporated mio ATEX equipment. and could become
charged by the movement of the cquipment {for example a fan blade) or by the intended use of the
equipment, they may be classed as erdinary pants of the equipment with specific propertics (c.g 1o
be clectrostatically dissipative) or as ATEX components I they arc placed on the market
specifically for this infended use,

A7.3 Non-Elecrrical Eguipment

Il non-clectrical equipment has o polentinl ignition source, in most cases this is due 1o moving
pans able 1o create o polential ignition risk cither from hot surfaces, or friction sparks. Exaunples
are: gears. fans. pumps. compressors, mixers, brakes. Mechanical equipment of tlus type usoally
has 1o be connecied o a power source, such as an clectric motor. Together placed on the market
i thas Form, 30 nughil be an asscmbly, so2 soction 3.7.5

Mechanical equipment may be fitted with o thermoecouple or similar measuring  device that
genermes only very low voliages and currents. IF these measunng devices can be considered as
simple appatatus” s describod in section 5201 and there are no other electrical parts, the
equipment should follow the conformity assessment procedures for non-clectrical equipment. 1F
the equipmicent contains clecirical apparatus thm can be clearly separnted, the conformity
assessiment procedure for non=clectncal pans can be made separately if the conditions under 3.7.4
(e.g pump) apply. If the electnical equipment fitted 1o the non-clectncal equipment is not "simiple
apparatus”, the product is usmally considered as an assembly (sce assemblies chapter)

Account necds 10 be taken of the specific exclusion ot Article | (4) of the Directive S/WEC of
equipiment where explosion hoeards resull exclusively Trom the presence of explosive substances or
wistable chermcal substagices

Siee foodvote 5
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All potential ignition sources should be considered for equipment that is within the scope For a
list of potenial igninion sources, see the relevam harmonised standards for equipment In nany
cases the equipment will also be machanery within scope of Directive 2006/ 1EC, see section 6,

Many mechanical items move very slowly, or have very low power input. Such equipment may be
icapable of forming hot surfaces or other ignition spurces, even in cases of rre malfuncion. The
manufcturer should asscss if such cquipment 18 potentially capable of igmiting an explosive
atmasphere. and if it is not, it shall not be classed as ATEX equipment nor be marked according
1o Directive 94 EC (see also chapler 5.2.1)

3.7.4  Elecrical guipment

Directive S4AEC doces not define "Electnical Equipment”™. However, because such cqupment is
subject 1o its own conformity assessment procedure it may be uselul 1o provide a definition, which
lizis been generally aceepted by the nejority of Member Stues. as follows

Electrical Equipment: cqupment contaung electngal clements, osed for the  gencration,
stornge, measurement. distribution and conversion of electrical energy, for contralling the
function of other equipment by clectrical means or for processing materials by the direct
application of eleetrical encrgy. It should be noted. that a final product assembled using both
electrical and mechameal elements may not require assessment as electneal equipment provided
1l combination does not lead o additional 1gnition hazards for this assembly (for further details
sec section 3.7.5)

375  Assemblies

From the term “jomily " in the definiion of equipment i the Directive it follows that an gssembly,
formed by combining two or more pieces of equipment, logether with components if necessary,
laig Io l)¢ tl?l‘rlldcmd s nlodml falling under the scope of FJlrwluc S4E L (56 rowmls. l}.

{wha mll mg be |lg manuiacinrer of thay n_asmrbh} as o single fi |||:|l1:mn| it

Such assemblics may not be rendy for use but require proper installation. The instructions (Annex
I, L6 shall ke this imo scoount in such o way thal compliance with Directive 94/WEC is

ensured without amy further conformty assessment provided the nstaller hos cormectly followed
the instrictions

In the case of an assembly consisiing of different compliant picces of equipment as defined by
Directive MWEC which were proviously placed on the market by different manuficiurers (hese
items of cquipment have o conform with the Directive. including being subject 1o proper
conformity assessment, CE-murking. et The manufacturer of the assembly may  presmme
conformuiy of these preces of equipment and may restrict s m\nmk_w af I|IC assembly
to those additional igmition and other relevani haz

relevant becawse of the final combination, IT there are additional ignition harards. o funber
conformity assessment of the assembly regiarding these additionsl risks is necessany. Likewise. the
assembler iy preswne the conformity of componemts which are accompanied by o wrilten
attestation of conformity issued by their manufacturer (Article $.3, see also chapter 109,

However, if the mamufacturer of the assembly integrates parts withont CE-marking into the
assembly (becimse they are pans munufaciured by lumsell or paris he has received from his
supplicr i vigw of further processing by himscll) or componenls not sccompanicd by Lhe above

uk‘nrlnned c.cml’tcne he shall not m:s ne ;g I'nrnu[\ of those pans and his conformify
sl o sinbly shiall cove

Mote that the mmnuficturer’s own risk assessment docs nol pecessanly preclude the use of Notified
Bodics in the applicable conformity assessment procedure(s).
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In order to clarify the concept of "nsscmbh™ in the sense of Directive 944/EC. a pump/electric
maotor combanation imended for use in potentilly explosive stmospheres can be wsed

1. Far the purposcs of Directive 94MVEC, o apdie fube lnolor pump constitntes a single iem of
cquipment with respect 1o the ignition hazard, e the pump and electric molor cmnnot be
constdered separaiely for the purposes of assessing explosion riskis). In this case, (he unit as a
whole has 1o undergo the conformily assgssment procedure of clectneal equipment. The same
applies e.g. for an electrical ventilating fan where the fan is an integral pan of the molor

2.a) In some cases the pump and electne motor can be considered separately although (hey form a
functional wnil. 10 in this case there is no additional ignition hazard as 2 resall of asscmbling the
pump and metor, this functional unit as o whole does not constitute o single item of equigment
which falls within the scope of Directive Y49/EC. i is then 1o be considerad a combination of
“individual items of cquipment” in ternus of explosion profection. In ihis case, thercfore, ihe
manufpcturer of pump and clectneal motar must supply an EC declaration of conformiry for each
of both items

2 b A manufacturer may nevenheless choose to supply pump and motor a8 deseribed in 2.a) with
onc declaration of conformity for the asscmbly as a whole. In this case funther clanfication is
required as to the obligation of the assembler where only ATEX CE compliam products (such as
equipment and autonomous protective systems) are used. Here it is clear that the nssembler needs
o undertake an ignition nsk assessoent o cosure thin the mature of the incorporation and
asscmbly las nol altered the explosion charmcteristics of the products with respect 1 the Esseniinl
Health and Safery Requirements. If the assembler is in any way uncertain os to how o underiake
stch an assessment. techmical advice should be songht and taken into account! This might be
the case, for example, it & manufacturer of mechanical equipment needs to connect differemt
picees of ATEX clectrical equipment together as part of the assembly . Once the asscimbler lias
suceessfilly undertnken such an assessment and no ndditional ignition risk has been identified,
the general agreement 15 that he then draws op a techmeal file, affixes the CE and Ex marking
according (o Annex 11 LUS of the Directive to the asscmbly, indicating imtended use. signs the
EC Declaration of Conformity covering the whole of the assembly indicating the technical
specilicmions’ standards applicd (for exomple. for electrical inter-commection) and  provide
instructions for sife use The assembler therefore inkes compleie responsibility for the assembly,
This procedure does not require the involvement of a Notified Body,

2.¢3 IF there is an additional ignition hazard o8 o result of assembling pump and motor, or iF one
e 15 ol already o full conformaty wilh the Directive, the assembly has 1o undergo 1he
complete conformity assessment procedure appropriate for the category

Assemblies may be placed on the market in different ways

3751 Assemblies, which are fully specified configurations of parts

I this case the manufacturer has alrcady defined one or more invariable combination(s) of parts
and places them on the market as a single functional unil / single functional units

An example could be instrumentotion consisting of a seosor, 3 tmnsmiter, a Zencr barrier and
power supply if provided by one manufaciurer

The above mentioned parts are pul together by the same person (the manubicturer ol the
asscmbly), and placed on the market as a single functional unil. This person  assumces
ibility for izt {1l . Directive.

The EC declaration of conformity, as well as (he imstructions for use must refer (o (he asscmbly as
A whaole. Tt must be clear (e.g. by enclosing a list of all parts andfor a list of the safery related dma)
which isfre the combinmion(s) that form(s) the assomblics. The manufacturer assumes
responsibility for compliance with the Directive, and must therefore, in accordance with Anmes 11
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LG, provide clear instructions for assembb/insmllation/operntion/maintennnce e in the
Instructions for use

3752 Assemblies with various configurations

Here the manufacturer has defined o whole range of different pants, forming o "modular svsiem".
Either he or the vserfinstaller selects and combines pans owl of this range 1o form an assembly,
which serves the speafic task

An example could be a modular system for Nameproof switch- and control pear. consisting of a
range of Nameprool enclosures of different size. a range of switches. ermimals. circun breakers
CIc.

Although in this case the pans ane pol i z_mgnulacturer of
psscmbly, and placed on the market a8 a single functional umt. the manufciurer 1% responsible for
the comphiance of the assembly as long as the pars are chosen from the defined rnge and
welected an nbined sccording 1o his instmcti

The EC Declaration of Conformity, as well as the instructions Tor use must refer (o the "modular
system”™ as a whole, It must be clear whach the pans thal form the modular system are, and how
they are o be sclected to form n compliant assembly. Thercfore the manufacturer must, in
accordance with Annex 11 106, provide clear instructions for selection of pants and their
assembly finstallation foperation /maimienance etc. in the instructions for use

The conformity assessment of such modular svstems may be done (as o minimum) by menns of
the sssessiment of those imended conligurmtions which are the most ifvourable regarding the
relevant nsks (worst guses). Il those configurations are considercd compliant o the EHSRs of
Directive 94EC the manufacturer may conclude conformty of all other intended configurations
ns well IT later on other paris are to be added 1o the "modular sysicm® it may of course become
necessary to identify and nssess the worst cise scenano sygain

The mble an the following page gives n condensed overview of the varions sitnations regarding
assemblies
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3.8  Protective Systems
Protective Systems’ mgans devices other (han compenents of the equipment defined above wiuch
are intended 1o halt incipient explosions immediately and/or 1o limit the effective mnge of an
explosion and which are separntely placed on the market for e 45 auonomois sysiems,
Examiples of amonomous proicclive sysiems ane:

* [Mame arresters,

* explosion reliel systerns (using ¢ g bursting discs, vent pancls. explosion doors, ¢1g.),

= extinguishing barricrs;

H.\P]O!:II.!II SUppression sysicms.

It is clear that certain simple products used in coal mines 3t as protective svstems bt cannot be
subject 1o the provisions of the Directive (e.g. chialk dust on planks)

From its imtended function i s obvious that o protective system will, at least partially, be mstalled
and used in a polentially explosive atmosphere

Because a protective system has the function © climinate or redice the dangorous effects of an
explosion (4 safety function) it is subject to (he Directive megardless as 1o whether it has its own
potential source of dgnitkion or nol In this first coase it would have 10 comply with the specific
EHSRs for equipment as well

According 10 Article | 3.(b) protective systems are placed on the markel separately for use as
autonomons systems’” . Consequently their conformity with the relevant EHSRs of Annex 11 has 1o
be assessed according 1o Anticle 82) and they have 1o be marked according to Article 10(2).

OF course “profective svstems’ may also be placed on the niarket as an integral pan of equipment
Technically speaking these remain ‘protective svstems’ becamse of their function, bl are not
considered as autonomous profective systems in the sense of the Directive regarding conformity
assessment and nirking, In such cases ther conformitly s assessed in the course of the conformuty
assessment of the equipment they are inegrated into, using the procedures forcseen in Anicle 8
according 1o the Group and Category of that equipment. They are not separately marked

I 18, however, mportant to nole that the specific EHSRs of Annex 113 also apply for imtegrated
"protective systems”

3.9  Components
The two defining elements for components' “are that they,

* are essential (o the safe fnctioming of equipment and protective sysiems with respect 1o
explosion protection (otherwise (hoy would not need (o be subject (o the Dircctive),

* with no mutonomons function (see 3.8) (otherwise they would hove 1o be regarded either as
COquipment, protective sysiem or as device according 10 Aricle 102))

A product is considered 10 have an antonomous Tunction i1 4 can be safiely used 1w deliver, or
contribute towards the delivery of one or more of the imended functions of Aricle 1.2 or Amicle
L3a) or b), without the need 10 add oy funher pans. This does not preclude (b specific
instructions for mstallabion and vse ang 10 be followed

Artecle 1 30 of the [inective
" S Comigendinm to the English Limguage version of Directive 94059 EC (O L 21, 2601 20060

Arthele 130 ) of the Directive
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Some kind of pmdu:u mayv, depending on the etent of the conforminy_nssessmicnt_already
i ; . be considered cither as with

or W llhwl autonomous ﬁmctlc:ll

IF the function of the product can be delivered without further parts then, where relevant. it cannot
be considered a component.

Components imended for incorporation  into equipment or protective svstems which are
accompanted by an atestation of conformity including a statement of their characteristics and how
they must be incorporsted into products (see Article 8(3)) are comsidered 10 conform (o ihe
applicable provisions of Directive AEC. Ex<components as defined in the Enropean standards
harmonised under Directive ™AEC are componenis 0 the sense of the ATEX as well
Components must not have the CE marking afMixed unless otherwise required by other direciives
(. the EMC Direclive 2004/108/EC),

Examples for itcrs which could be placed on the murket a5 components, i they mre explicithy intended 10
be imcorporaied o ATEX products.

* terminals:

= push butlon assemblies;

* relovs;

+  gmply Mameprool enclosunes;

*  ballasis for Muorescent fmps;

* encapsulated relays and conactors, with lerminals and/or flving leads;
* machinery brakes designed 1o be pan of ATEX equipment;

* a pressurised container including suppressant powder forming part of an explosion suppression
shaTe

* gonvevor belung for a conveyvor transporting combustible dusts,
* NON-EHONHToNS profective sysiems.
* suction hoses used on vacuum cleaners;

*  forks for forklin irmcks

According to Article 8.3 the conformuty of components has 1o be assessed by means of the same
procedures as the cquipment, profective svatems o devices according to Aricle 1{2} into which they
are 10 be imtegrated  Some components may be assigned a category, in which case they will always
be used in equipment of that ciregory. Cther components may be more widely wsed, and no category
can be defined In addition, components for ¢ g autonomaous protective systems do not nead 1o bear
a category as the protective systems themselves are nol calegorised. It depends on the detal that is
given in any documecntation provided (¢.g. where relevamt by means of a wrillen aticsiation of
conformity )

For example, drve-belis, bearings, mechamcnal scals, Zener diodes, elc, are ol usually placed on
the market with the explicit intention 10 be incorporated into cqupment, protective systems or
devices necording o Aricle 1.2 bt for pencrul engincering purposes. Their conformily (i their
suitability for the intended purpose as regards safety of the product they are integried into) has to
be assessed i 1he course of 1he conformity asséssment of the integral product

Il componems are 1o be placed on the marker with the explicn imenuon of incorporation into
cquipment, profective systems or devices according (o Article 1.2 (s c.g increased safety terminal
blocks, Nameprool enclosures, cic.), they shull be assessed separately acconding to Article 8.3 and
accompanicd by a writien attestation of conformity as referred 1o in Anicle 8.3 Otherwise, Member
States can prohibil, restnict or unpede their placing on the market (Article 4.2) and cannot presume
their conformity { Amicle 5. 1)
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T

If o compancnit is subject to n conforminy nssessment procedure under which n Notified Body issues
a Type Examination Cenificae, the Cenificate must detail those requirements of Annex 11 that
have been assessed.

3.10 Safety, controlling or regulating devices as defined in Article 1.2

Devices in the seope of Article 1.2

1. Safety devices, controlling devices and regulating devices, ol they comtnbute 10 of ag
required for the sife functioning of equipment or protective svstems with respect 1o the heaeards
ol ignition or - respectively - with respeet 1o the hazard of uncontrolled explosion are subject to
the Directive.

L)

These devices are covered even i they are mtended for use outside the potentinlly explosive
atmosphere. Those devices are nod classified into categories according o Aricle !

3 Safery instrumented systems (eg, a sensor, PLC and gn actor) in the sense of items 1. and 2.
The whole system must be considered as a safety device in the sense of Article 1.2, Parts of this
safery device may be located inside (e.g n sensor) or omtside (¢.g PLC) paentinlly explosive
atmospheres

For such devices, the essential requirements shall only apply so far as they are negessary for the safe
and reliable funchion and operation of those devices with respect 1o the hazards of ignition or -
respeciively - wilth respect 1o the hweard of nnconirolled explosion (Annex 1L Preliminary
observalion B)

Exnmples:

« g pump, pressure regulating device, backup storage device, et ensuring sufficient pressure and
Now for feeding a hydmulically actuated safety system (with respoet 1o the ignition haeard);

* overlond protective devices for electric motors of tvpe of protection Ex ¢ ‘Increased Safety”;

¢ controller umis inoa safe arg, for an covironmental momilonng svsiem consisting of gas
detectors distributed in o polenially explosive area, fo provide execulive actions on one or i
small mumber of equipment or protective sysiems in 1erms of furher avoiding an ignition hiand
il damgerous levels of gas are detecied,

* controller units connected 1o sensors measuring femperniure, pressure. fow, e, locaed in o
safc arca, used W control G tenns of further avoiding an ignition lard) electncal apparatus,
used in production or servicing operations i a potentially explosive anca

For safery and economic reasons it will be preferable in most cases to install such devices in o non-
laseardous area. However, sometimes this might not be possible. In such cases, although the
Directive does not explicitly say so, these devices can also be designated as equipment.

Two situstions cian be wemified

* OO0 the device has s own polential source of ignition then, in addition 10 (he requircments
resulting from Article 1.2 the requirements for equipment will apply:

* N the device docs not have its own potential source of ignition then the devige shall not be
regarded o5 equipment but, evidently, the requirements resulting from Anicle 1.2 will still
apply

Devices outside the scope of Article 1.2
| Devices other than safety, controlling and regulating devices.,

2. Al devices, including safety, controlling and regulating devices, neither contributing (o
nor reguived for the safe Tunctioning with respect to the hazards of ignition of with
respect to the hazard of uncontrolled explosion;

3 Even safety, controlling and regulating devices contributing o or required for the safe
functioning bt with respect to hazards other than the hosards of ignition or -
respectively - with respect (o the hazard of uncontrolled explosions
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4 Maonitoring devices providing onlv an alarm signal 1o protect persons but withou control
of the equipment inside the heardous anea

Esxnmples:

* Switchgear, numerie controllers, ete. not related 1o any safety functions (with respect 1o the
ignition hozard): see 2. above:

* Water spray svstems designed 1o protect plant from firg;

*  Blast doors designed 1o withstand a stated overpressure (ihese are designed pnmianly as doors,
and they do no more than the walls they are placed in 1o protect against an explosion ;

¢ Gas detector svstems that rise an alarm bul have no controlling functhion on (the equipment:

= Emergency ventilation sysiems which act when gas is detecied
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4 IN WHICH CASES DOES DIRECTIVE 94/9/EC APPLY ?

The manufacturer, his authorised representative or the person who firs) places a product on the EL
miirket or puts a product into senvice in the EL market has o decide whether it 15 covered by the
Directive "4/%EC and, if so, apply its provisions. The manufacturer (in the broadest sense of the
Directive) must therefore nake an ATEX analvsis on ihe basis of Directive 94/%EC

4.1  ATEX Analysis

A0 What is a potentially explosive ammosphere i the sense of Directive
IR

Dirgctive MAEC is a directive following the "New Approach”™ and ther¢fore is intended to enable
the free movement of goods within the EU. This is achicved by harmonisation of legal safety
requirgments, following o rvisk-relmed approach. lis objective is also o eliminate or al least
minimse the nsks resuling from the use of cerinin products in or in relation to o potentially
explosive stmosphere. The manufcturer has o make assumptions about the intended use of lus
product mcludimg the contact with polentially explosive atmospheres.

An explosive stmosphere for the purposes of Directive 94/MEC is defined as a mixture
1) of Nammable substances 10 the fonm of gases, vapours, misis or dusts,
i} with air:
i) under atmospheric conditions™
iv) in which, after ignition. the combustion spreads 1o the entire unburned mixtare (1 has
to be noted that sometimes (mainly with dusts) not always the whole quanity of the
combustibic matenal 15 consumed by (he combustion)
An ptmesphere, which could become explosive due 1o local andfor operational conditions, is called
a potentially explosive atmosphere. I0s only thas kind of potentially explosive atmosphere which
products falling under the Dircctive 94/NWEC are designed for (sce as well chapter 4.3 “Risk
Assessment”)
It s imporant 1o note, that producis are oot covered by Divective S4/9/EC where (hev are
intended for use in or 10 relation 1o mixtures winch might polentially be explosive, but ong or mone
of the defining elements i) to iv) above are not present

E{l! L‘lelﬂ!g'

* A product within a potentially explosive mixture withoul the presence of air is not m the scope
of the Dircctive™ Special processes of this tvpe require equipment that has been specially

-

The Dhirective SWIC does not deling mtmosphenic conditions Llowever, a surrounding tempemturg
range of =20°C 1o 60°C and a moge of pressure between 0K bar and 1.1 har mny be appiopriale s a
basis for dessgm ad intended use of prodiscts. Tlis does pot preslude that proghscts imay be speaiically
designed wml nssessod for operution ovcostonally outside these conditions It should be noted that
electrical products are normally destgmed md tested for use i the ambient temmperature mnge -200C ta
4000 i conformity with the hamoiised steidards: Products desigriend for s olilside ul'IJu.\nm;,u: will
require additional markmg 1o be sdded and further testing as appropnate. Thes will normally regquire
igreeient belvveen the maniifsctures and mtended usei

Examples fin such atmespheres could bee mixtures wlhich are explosive without air (e g, Hy mixed with
Cly), mixtures of Mommable substances with other oxidants than air, pressore mdfor temperature
comlifions eulshde the stiidapheric fmge, e
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designed for the risks, ns equipment intended for use in patentially explosive ntmospheres muy
pose anignition hazard for muisiures under non-aumasphenic conditions

*  Comeving equipment where some parts bul not all are under atmosphenc pressure wilh
imermal pressures different from atmospheric pressure can fall under the scope of Directive
HHOEC. When performing o risk assessment it will become evident thin alithough parts of the
descnbed cquipment are ouiside the scope of Directive S0WEC dunng normal operation
(pressure oscillates beween 100 low and oo high values in relation to “mmospheric
conditions™) some pants or spaces still are under the scope and that the whole equipment
during star-up and shut-down 15 under ihe scope. af least.

So, both the following cxamples fall under the scope of Direstive Y/AEC,

i) A vapour recovery pump for petrol stmions is connceted mt its inlet and outlet 1o o
podentially explosive atmosphene in the sense of Directive SWWEC

by A vacoum pump sucking from o vacuum confminer and comveving the misxture info a
pressure vessel or pressure line. In this case the inner pans of the pump are not gonnected 1o a
potentially explosive atmosphere in the sense of Directive 94/WEC

Newe: e snaifacinrer say wish to sell thls equipment for use wder aimospherie conditions
of the inler amd outler side odditionally, omd then case ab applies. T @y case, the complete
warking cvele peads to be considered, including start-up and shur-dows, wiich may camse an
atmospheric pressire fo exist. [f the equipment 15 ool intended for atmasplieric axve, the
Directive does mol apply, Risk assessment most be sarvied owl pecovding o Direetie
100093 ¢,

As long as the user is not able 1o ensure the absence of o poennally explosive mmosphere, sinn-up
and shut-down grg relevant to determine the application of the Directive

402 Which kinds of products are covered by Diveciive 9491077
To be within (he scope of the Directive. a product has 1o be:

a)  equipment, s defined in Aricle 1.3 (a); or

bl a prolective svsiem, as defined in Anticle 1.3.(b), or

&) acompanent, as defined in Amicle 1.3.0¢); or

dy o safety, controlling or regulating device as defined in Article 1.2
In some specific circumstances clanfication s needed, in order to decide whether a cenaim product
falls within the scope of Directive SAEC or not, This will be ¢lanficd using the example of
“Inerting Systems® (section 4.1.2 1) and *"Paint Spray Boeoths® (section 4.1.2.2) In addition, 1wo
frequenily ansing gquestions concern
* the place of installiion of equipment and protective systems (section 4.1 2.3), and
* the existence of mterfaces 1o differcnl potentially explosive atmospheres (section 4.1,2.4),

4021 Inertng Sysrems

When looking for the application of Directive 94/%EC o inening systems one has o consider ihiree
different cases,

1. Preventing an explosive aimosphere

Inerting svstems are aimed @ reducing or completely preventing the ¢xistence of an explosive
atmosphere in specific arcas. Incrting systems are not. however, intended to stop or restrain
mcipiem explosions; benge they are not prowective systems within the meaning of  Dincctive
WEC, The goal of inerting svstems is different from those of explosion supprossion sysiems,
which may sometimes have similar parts, bul are aimed o restraining an incipient explosion
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In bropd ternns inening svslems used doring operation of plants ¢ic. are normally not in scope of
Directive M4/9WEC

Fxunpale

The iniended effect of an merting system applied (o mert & wnk can only be assessed afier knowing
all operatioml parymeters of the volume (o be mered. This assessment and the functional aspects of
such svstenms are not covered by Directive “/WEC but o duty 16 be considered by the user and has
10 be knid down eg in the explosion protection document under the scope of the Dircctive
1999/927EC and its national Imnspositions.

2. Inerting systems as equipment

An inerting svstem may (m part) also consist of parts which are intended for use within an
explosive atmosphere and which have a potential igniton source of their own. These pans come -
individunily or possibly combined — mimder the scope of Directive M/49/EC as "equipment”, Also in
this case thair function of preventing an explosive atmosphere by inerting is not 10 be assessed
wilhin the mcaning of this Directive,

A Inerting systems as part of the ignition protection concepl

In some cases, such systems may be part ol the ignition profection concept of "explosion protected™
equipment (o fullil the requircmenis of Annex 11 (o Directive 94/0VEC, i.e. il they work as 3 means
1o prodect potential ignition sources of the cquipment from coming into contact with an existing
potentinlly explosive atmosphere. This equipment. including its inerting system, comes as part of
the equipment under the scope of Directive 94WEC, This inerting systom is nol a protective system
according 1o Article I(1). s pans may be safety, contralling and regulating devices sccording to
Anicle 1(2) of Directive MAEC when separmtely ploced on the market

In broad terms. Dorective 4AVEC applics (o an mertmg system, if this svstem is = or is miended 1o
be — inegrated into the ignition protection concept of the equipment and thus serves 1o avoid
ignition sources of the cguipment

FExample:

Where the manufacturer of equipment intended for wse in potentially explosive atmosphere wants 1o
profect (the ignition sources of this equprment, be may use the wpe of protechion “pressunsation”™
according 10 EN 50016, This type of protection may include the use of inent gases as proloctive
pases. In this case the inerting system s pan of the equipment and as such within the scope off
Directive 949EC. The following case may occur in practice: Equipment according o Article | of
Directive "MOWEC condiins an enclosure or a4 vessel contmmng sources of igmition. In onder (o
prevent an explosive atmosphere from coming into contact with the ignition sources, an inerting
system, which has been assessed in accordance with the 94/ 9EC Directive as a safety deviee. can be
applied to this cguipmen

4022 Pt Spray Booths

These products are an enclosed arca, where an operator may work inside or outside, and may be
described as n "simple box®. The "box®, with no ignition source and not imended for use in a
potentially explosive atmosphere. does not fall within the scope of the ATEX Directive 94/9EC.

Under operating conditions a potentially explosive stmosphere is cremted and the enclosed area
opanings and recovery systems are normally assessed with regard o the explosion risk. The
equipment, protective systems and components intended for use in this assessed potentially
explosive atmosphere including safety and controlling devices outside. but contributing to their safe
functioning, are within the scope of the ATEX Directive 4M/EC
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In summary, paint sprov booths. as an integml whole, do not @l under scope of the ATEX
Directive MAWEC and os such cannot be affixed with the special marking for explosion protection
and other marking detiled at Annex 11, EHSR 10, of the Direcuive,

4023 Place of intended use

Manufaciurers of explosion protecied  equipment (e i cases where potennnlly explosive
atmospheres are conveyed) sometimes feel unsure whether and fo what extent their products arc
covered by Directive SA/EC (sce chapter 3.7 1), This applics cspecially to cases where only parts
of the equipment are in contact with the explosive atmosphere

Dircctive Q4WEC deals with the special risk of explosion and has one major aim 0 prevent "own
potential sources of ignition™ (An. 1(3)a) of equipment and protective systems (as far as it has an
own pofential source of ignition) from becoming active. Beside An. 1(4) no restrictions are made
with regard (o oGl iand technical conditions,

The probability of occurrence of the potential source of ignition detcrmines the caegary. The
technical requirements are summarised in Annex 11 10,1, cspecially the 2*' indent describes the
impartance of the potential of the source of ignition. For this ¢ffect (he place of installation is ot
decisive (see Art. 1(2) safety-. controlling-. regulation devices), bul the possible cffect of the
potential source af ignition on a potenially explosive atmosphere

In the light of these ideas the place of installation “in, at or beside™ a potentially explosive
atmosphere is not decisive for the application of Directive 94/%EC, The decisive Tact is
whether the potential sources of ignition of an equipment are in contact - or have an interface
— i @ potentially explosive atmosphere, with the effect that the combustion may spread (o the
entire unburned misture (see definition "explosive mixture™). In this case the potential source
of ignition is in the potentially explosive atmosphere,

Equipment muay have an imtermal explosive mixture (without limitation 1o dangerous. quantities),
which has an interface in the sense of a spreading of the combustion to o potentially explosive
atmosphere even in the case it is not installed completely inside a potentially explosive stmospherne.
An example could be an extraction system insialled omside the potennally explosive simosphere
with a ventilislor = own potential source of igmition — which exhausts explosive atmosphere out of &
stornge tnk. or another potentially explosive mmosphcre, vin o pipe acting ns connecting interfioe
1o the poatetially esplosive mmosphere

It is important to undering in this comext how machinery having a potentially explosive
atmosphere inside under operating conditions. bui having no inferface 10 external potentially
explosive atmospheres has to be considered. Such machines. as an integral whole. do not fall under
stope of the ATEX Darective S9EC (sec also chapier 4.1.2.2 and 4.1.2.4)

The Machinery Directive 20006/42EC, however, requires that

"Machinery must be designed and constructed fn such a wav as to avoid any risk of explosion
posed by the machnrery itsell o by gases, lgueds, dust, vapours or otlier substarces proguced or
s by the machinery

Maclinery mnst comply, ax far ax the pisk of explosion due o s use i a potestially explosive
atmosphere (s concerned, with the provisions of the specific Commumity Directives.” (Anoex 1, §
157

See ilso the "Gude to application of the Machmery Directive AM/AM2EC, § 91 and § 228,

It is therefore evident thot equipment. protective systems and components intended for use i thus
poventially explosne atmospiere — and safery and controlling devices outside, bat contributing 1o
their safe unctioning = are witlun the scope of the ATEX Darective 94/%EC. 1t 15 understood that
the Imter applies provided tha "stmospheric conditions™ in the sense of Directive 94/0EC nre
present in the maching

In this context the following questions luve ansen
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1. Has the manufacturer the obligation to perform a wone classification inside this machinery?
It has been considered that

= The manufacturer has to carry out o risk analyvsis, including the risk of explosion;

= Annex | 1o the ATEX Directive “4WEC containg clear and unambiguons definitions

concerning the place where they are intended 1o be used Tor every single cquipment=group
nnd catcgory:

w5 opposed 1o the fully harmonising scope of the Machinery Directive, the zone concept
apphed m the framework of the ATEX "user® Directive 1WHMYEC allows member stales
1o apply more stringent requirements than those defined in this Directive

In order to aveed 4 von harmomsed approach m the framework of a fully hannomsed feld like the
Machinery Directive, it 15 not necessary o apply the zome comcept a8 i 18 defined in Directive
199992/EC. Instead. the mannfaciurer should

* Carry ou the risk nssessment;,

* Defme the requirements of the cqwpmeni o be used mside the poleninlly explosive
atmosphere — and of safety and controlling devices outside, but contributing 1o thelr safe
functioning — in order to ensure full compliance of the machinery with the requirements of
the Machinery Dircetive,

Purchase or produce the equipment having those requirements. e imtended 1o be used
under the conditions defined during the risk analvsis. and in conformity to Dircctive
GHWEC

I Must the *non=clectrical’ cequipment used inside this machinery be also in conformity to
WEC?

The cquipment wsed inside must be in conformity 10 the applicable legislation. When the original
Machinery Directive 39/39XEEC was drafled Furopean Directives regulmted only electrical
euipment for use in potentially explosive mmmosphieres, therefore non-glectrical equipiment wis not
mentioned.

It s peventheless common understanding of the Standing Commuttee that afier the date of
apphication of Directive Y4/%EC, both clectncal and non-electrical equipment nsed in machinery
having a poentially explosive atmoesphere inside must comply with Directive S4NEC. This
position is also reflected in the Machinery Directive 2006/ 42EC.

4124 Imerface wo different porennially explosiee armospheres

This paper secks 1o provide guidance on the application of ATEX Directive 94/EC 1o equipment™
intended 1o operate with interfaces (o different polentially explosive atmospheres

Al this poimt il is necessary 1o note that equipment that contins o potentinlly explosive nimosphere
bt is neither comnected to, nor imtended for use i, an external or process relited potentially
explogive atmosphere docs not fall under the scope of Directive 94EC. However, any equipmeint
inside this "container” will, so long as it fulfils the criteria for inclusion in scope. need o comply
with the relevan provisions

The categorisation of equipment is 1o be determined on the basis of the ignition risk assessment™ by
the mumufacturer or his suhorised representative and ihe oquipment’s relationship with respect o
its interface with is process atmosphere and any external atmosphere,

Ecquipmunt here {5 taken 1o mean all products wathin scope of Dinective 904710
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The following dingram illustrates this point

1 1

Process Amosphere _xp l-lquipme
1

Process Atmasphere

External Atmosphere

Equipment categorised with respect to:
connections to process atmosphere (inside) and to external atmosphere

For example, the mside or process side of & pump for Mammable Gguid swhich normeldly mins full but
occasionally comtains an explosive atmosphere may, depending on the actual situation, be
considered Zone 17 i no other measures have been taken (o prevent the pump ranning drv, 17 il has
been decided that 1he surroundings or external explosive atmosphere s fone 2 then a pump
conforming to Category 2 inside and Category 3 outside must be used 1o meet the Essentinl Health
and Safery Requiremenis

Vore: the process atmosphere vone (nmd the respective cuegory) need not necessarnily 1o be the same
for the two connections 1o the process atmosphere

The following guidelings may help in the selection of an appropriate category:

The category (or catcgones) assigned to equipment shall be determined for each part of the
equipment which comes into contact with, or is connected (o, a Zone with a poltentially explosive
atmasphere (see Directive 199992EC)

The category assigned o o picce of equipment miended o contmun a potentully explosive
atmosphere not connected to the outside of that equipment Is determined by the ignition sk
associmed with the outside parts of the equipment. not by its internal atmosphere e only the par
of the equipment which is intended to come into contnct with a Zone 1s relevant for the assizument
of the appropriate category

The category (or categories) assigned 10 the process connecting points ol cquipiment containing an
explosive atmosphere camnol be higher tan that appropriale to the ignition risk,

For example, consider the case of a fan conveving an explosive gas atmosphene over s rotating
blades. or a powder mill producing an explosive dust atmosphere inside the mill. Each hoving an
outlet connected 1o an external potentinlly explosive atmosphere. The ignition risk nssessn for
both these stems of equipment has shown for these specific examples that an effective ignition
source (for the explosive aimosphicre connected 1o them) 1s not present in normal operation but may
be present in the cise of an expected malfunction. 1T such aquipmentfassembly s placed on the

_ Ihe cotegary classification is perfarmed by the person responsible for making the EC Declaration af

Contormuly sccording (o directive S445C

Fonmg” i nob o concept 10 be found m Thrective 9410 bt in Dhrective 1995959 25EC dealing with
cuplover's obligations with respect 1o cnplovees opersting. i hazardous stmospheres. 1 s pot Lhe
responsthility of the momufseturer 1o “zone” b evidently s o015 helpiil o give an examiple of the
imea of infendad use
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market without additional ignition protection or a protective svstem it can only be classified o
category 37

Such equipment can only be used when it is connected 16 an explosive atmosphere which |5 present
comtinuously (Le. Zone 0/20) il additional ignition prodection or a protective system is fitled (see
Directive 1999892EC).

Where a piece of equipment is fitted with an autonomous protective system such as fame arresters,
of i suppression system which is already compliant to Directive S4/9%EC, additional 1esting and
conformity assessiment of the resulting assembly, e equipment together with the protective sysiem,
is not required provaded the protective svstem 15 nsed within s intended  design capabilities
covering the specific cise, is installed in accordance with the mannfacturer’s instructions and no
new ignition hazards are introduced. However, an ignition nisk assessment will be required and
relevant action 1aken (se¢ section 3.7.5 on assemblics) il additional hazards are identificd.

Similarly, Directive 94/%EC does not require that the pressure resistance of i vessel or container
profected against the effects of an explosion by an aulonomous prolective system be esied, if it has
been demonstrofied that the mionomous protective svsiem successfully detects nnd suppresses an
explosion and il the vessel can withstand the residual pressure peak of the suppressed explosion

Exvample

NOTE: The following is one of many examples that can be used 10 illnstrate the abave points. The
wssumphions made i (his example should ol be wken as the only possible situation. The
citegonsation of a particular piece of equipment will depend on the specific ignition hazard
assessment that is made of the cquipment and its inended use wgether with sy ignition prolection
micasures applied. The example only considers the inside and connecting explosive atmospheres. i.e.
ithe process side. A separate ignimion hazard assessmeni and categonsation musi be made of the
outside if the cquipment 18 10 be used in polentially explosive atmosphere

Consider a powder mill a5 shown in the following figure

Inlet

Ay
<] ==
DA

Outlet

The igmition hazard assessment carned out by the manulacturer has wdentifiod that i s case;

= there is no ignition source inside the mill which can become effective in normal
opermtion”,

= ihere 15 an agnition source inside the null whech can become effective duning expecied
malfunctions

Additiona] mewsires W cover expocted malfimctions muy provide Category 2; i two faults of one rare
fanlt mre deali with, Category | can be resched
It b5 chear that for same milling technologies an ignition source may be unavaidable
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The highest category that can be assigned 1o the mill is therefore Category 3 when it is ploced on
the marker as shown, The outler from the mill in this cose produces fine dust in the form of o
potentially explosive dust cloud which s continnously present in normal operation, Le. Lone 20,
The manufacturers instructions must therefore make clear thar the mill can only be used with
pdditional explosion prevention or prolection measunes

Analysis

Dhrective W4/WEC defines aquipment as follows

= miended for use in potentinlly explosive mmospheres:

= and/ or for the processing of nuleral,

- gapable of cousing an explosion through their own potential sources of ipmition

This definilion apphics (o the grinding assembly of a mill for combustible matenals of the food and
fodder industry. Therefore, these nre within the scope of Directive 94/9EC.

The intended purpose of a grinding assembly in a mill is the grinding of combustible materinls
whereby the contemt of fine panicles is increased considerably

Acoording 10 the risk nssessment the grinding installation should fulfil the requiremens for
category 1, but in the best case ot will meet cotegory 3. Despite all construchion measures 10 prevent
igmition sources, the occurrence of dust explosions G not be excluded definitely. Therefore, the
il when fully installed must be provided with additional protection measurcs, which reduce the
effect of o dust explosion for people and poods to below a dangerous level

These measures are essential Tor the gnnding system 1o fulfil (the requincments of Direciive
Q4MNEC

Consequently:

= all requirements on the construction of the grinding nssembly (e g suitable selection of material
and bearings, mininmen distances berween rotating and fived poris), on cenain egquipment of the
mull fe.g. foreign pariiclex separator. overfoad protection. temperature detector af the hearingsi

sl

* all construction measures of the mall fexplosion pressure resistant design for the maximum
explosion pressurer of explosion pressure Pesistant u’q-.\'u_mji-ar thi redduced explosion pressre in
comhinatian with explosion pressure relief or explasion suppression: amd i most cases
additional explasion decoupling for connecied instatlations)

are necessary lo make the grnding operation safe.
4.2 Dehning Group and Category

The Directive divides cquipment Into two groups. In order to determing the approprate conformity
assessment procedure, the manufiscturer must first come to o decision based on the intended use, as
to which Group and Category the product belongs

Nate: devices have 1o follow the conformity assessment procedure according to the eaegory of the
equipment or protective system they are regquired for or contribiite 1o, Devices and componenis may
be suitable for one or more calegory or growp of cquipment.

Group 1 comprises equipment intended for pse in the underground parts of mines. and 1o those
paris of surfoce installations of such mines, likely 10 become endangered by firedamp and/or
combustible dust,
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Group 1l comprises equipment imended for use in other places likelv 1o become endangered by
explosive slmosphercs,

These Groups are sub-divided into Categories, as shown below. The way in which this
eateporisation has been developed highlights ene of the main distinctions of Group 1 and 11 For
Group 1. the categonisation depends on (mmongst other fociors) whether the product is 1o be de-
encrmsed in the event of an explosive atmosphere occurmng. For Group 11, i depends where the
product 15 intended 1o be used in and whether n potentially explosive mmasphiere, is alwovs present,
of is likely 10 occur for a long or a shon period of time

4.2 Group !
Category M1

Products of this Catcgory are required to reman functional for safety reasons when an explosive
atmesphere is present and is charcterised by integrated explosion protection measures functioning
im such n wav that

= in ihe evem of failure of one inicgrated measure, a1 least a second means of protection provides
for a sufMicicnt level of safety; or,

= in the event of two faults occurring independently of each other, o sufficient level of safety is
ensured.”

Category M2
These producis are iniended to be de-energised in the eveni of an explosive aimosphere

It is nonetheless foresecable that explosive amospheres could occur during the operntion of
Category M2 equipment, 85 the equipment might nol be de-coergised immediately. It is therefore
necessary (o incorperate protection measurcs, which provide a high level of safety. The protection
measires relating 10 products of this Category provide a sullicicm Jevel of safety during norivial
aperation even in the event of more severe operating conditions arising, from rough handling and
changing environmental conditions.™ This normally includes also the nequirement 1o provide
cuipment with a sulfficicnt level of safety in the event of operating faulis or in dangerous operating
conditions which normally hove 1o be taken into nocount

422 Gromp 1T

Category 1 comprises products designed 1o be capable of remaining within its operational

petrnmeters, stated by the manofeturer. snd ensuring o very high level of protection for its intended
use i areas in which explosive atmospheres caused by mixiures of air and gases, vapours, misis or

wir/dusts muxtures are highly likely to ocour and are preseni continuously, for long penods of tme
or frequently

Equipment of this Calegory is chamcterised by integrated explosion  profection  mensurnes
Tunctiomng i such a way thal:

* in the event of a failore of one integrated measure. of Jeast a second independent means of
protection provides for a sufficient level of safety. or,

Products relating (o this Category must also comply with the supplementary requirements s detaled at
Anmex 1, paragraph 20,1 to Directive 94/9EC.
Products relanmg o this Category must also comply with the supplementary requirenments as deunled m
Annex 1, paragraph 2 0.2 1o Directive 94/070C
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* in the evenl of two faults occurring independently of cach other a sulficien level of safety is
ensured™’

I is also considered thal equipment may be classed as category 1, if the manufaciurer provides a
combinstion of prolcctive measures 1o prevent an ignition source becoming active under faunlt
conditions, and in addition an inegrated protective system (see chapier 3.8) which will control the
igmtion haard froam arre malfunction of the equipment.

Category 2 comprises products designed to be eapoable of remaining within their operational
parnmeiers. siated by the manulactorer, and based on a high level of protection Tor their imended
use, i arcas in which explosive aimospheres caused by nuxiures of mir and gases, vapours, mists or
air/dist mixtures anc likely 1o occur

The explosion protection relating to this Category must function in such a way as 1o provide o
suflicicnt fevel of safety even in Ihe cvent of equipment with operaling Faulls or in dangerous
operating conditions which normally have 1o be taken into account™

Category 3 comprises products designed to be capable of keeping within its operationa) pammeters,
stated by the nunufacrer, and based upon a pormal level of protection for its mtended use,
considering areas in which explosive atmospheres caused by muxtures of air and gases, vapours,
mists o airfdust mistures are unlikely to occur and if they do occur, do so infrequently and for a
shorn period of time only

The design of the products of this categon must provide a sulicient Tevel of safety dunng noral
operation”
4.2.3  Levels of Prowection for varions Categaries of Eguipment

The various categories of cquipment must be capable of functioning in conformity with ihe
operational parameters established by the manufacturer 10 a certin level of prolection.

Tahle 3: Levels of Protection

LEVEL OF CATEGORY PERFORMANCE OF CONDHTIONS OF
PROTECTION PROTECTICN OFERATION®
GROUPT GROUP T

Two mdependent means of Exquapanent remmans energised
Very Hagh M prolection of sl even when two wid Tumctosming when

finults veour independently of cuch explosive aimosphere present

oty

Two independent means of Equipment remains energised
Very Ligh | protection or sale even when two and functioning in Fones (,1.2

fivulis veeur ndependently of cach (G anedfor 20, 21, 22(D)

other.

Suitnhle for normal operntion and Foquipmen de-energized when
Iigh M2 severe operating conditions. 11 explosive stmosphene 1s

applicable also suitable for recognisod

frequently occumng disturbances or

for faults which are narmally taken

mio pecouni

Suitable for normal operalion amd Eeuapinent pemsams enermised
High 1 frequenily ocourmmg distorhonces or | and fimetioning n Zones |

Products relating 1o this Category mist also comply witls the supplementtany requircments as detialod at
Annex; [, porngruph 2.1 (o Directive SOAVEC,

Aamex [, parsgraph 2.2 10 Directive 490EC.

Annex 11, paragraph 23 1o Directive D000FC

Products relatmg to this Category must alss comply witl (he supplementary requiremens as detailed ot

Products relatmg to this Category must also comply wath ihe supplementary requiremments s detmbed
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equipiment Where fruilis are 2 (G andfor 20, 22 (1)
nornally taken ke account
Suntable for normal operation Equiprient remems encrgsed
Mormal 3 and fumetioning in Zone 2 ()
andlior 22 (11

& Nete: see ps well the directives an minimum requirements for improving the safery and health
protection of workers operating i potentially explosive atmospheres. ¢g those indicated in
footnote 5. The equipment in the various categories must also comply with ihe relevant essential
nnd supplementary. requirements detailed in Annex 11 o the Directive (Essentinl Health and Safery
Requircments)

4.3 Risk Assessment for Products

In general it ean be stmed that complinnee with the Essential Health and Safety Regquirements of
Directive Y4WEC is imperative in onder o ensure the explosion proofing of equipment and
profective systems. The requiremenis are infended (o ke socount of existing or polential hazands
dermang from the design and construction. However, followmyg the philosaphy of ATEX Durective
S4MEC the notlon of intended use 15 of prime impartance 100, It 15 also cssential that manufacturers
supply fnll informetion

To meel the requircments of Directive MAYEC il is therefore absolutely necessary 10 conduct a nisk
nsscssment process. According to Anncx 11 101 mannfacturers are under an obligation 10 design
eqpuipment and protective systems from the point of view of imeermed explosion safely. Integrated
explosion safety 15 concerved 10 provent the formution of explosive atmospheres as well as sources of
igminion and, should an explosion nevertheless occur, 10 halt it immedisiely and 7 o o Hint s
effects In ilus connection, the mamfaciurer must ke measures with respect (o the nsks of
explosion. However, in most cases he will not be i the position to understand the possible extent of
the adverse consequences of an explosion (a8 parl of the overall explosion rsk) since this is solelv
dependnm on the panicular circumsiances it the users premiscs. 5o the manufaciirer's risk
assessment will in general be restncted and be focussed 10 the menl of the ignition haz
fagnin part of the explosion nisk) or the explosion control function for a protective system and salicty
devices. In addition, as required in Annex 11, 102 w0 the Directive, equipment and protective
svstems st be designed and manufactured afer dug anglvsis of possible wchnical and operting
faults in order as far as possible to preclude dangerous situations.

Bearing in mind the commitments resulting from the relevant requirements of Dircetive S409EC. 0
methodology on nsk assessmient, Le. here ignition hazard assessment, should not only deal with

designing and construction aspects bul also provide a gommon forned or Binguage between designers
ond users.
thods anid/or technigques th Iid by i

There are many possible methods andfor wchnwgques for nsk assessment. especially Tor haeard
identification. They can easily be adopted for the ignition harard asscssment explaingd above as
follows:

A ood wlentification techmgue has the following atiribules;

=i is systematic, §e it goides the parties congerned 50 Ut all pans of the system, all phases
of us¢ and all reasonably anticipated haeards are considered,

=it emplovs branstorming
By using more than one technigue the possibility of overlooking any relevant hazard is minimised

However, the additional time cmployed in using more 1han one technique needs 1o be balanced
agmnst the incrensed confidence i the resulis The mam outpit from the hazard identification siage
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is 0 numbered listing ol haeardous events. which could result from the products involved as an input
1o the risk estimation stage

Haxard assessment methodology should comprise the harprd profiles including the accidental
peirmmieters that can reasonably be anticipated. These aspeets become subject 1o g horard assessment
as i "senes of logical steps to enable, in o systematic way. the examination of the hazards associated
with products”

I pringiple the hazard assessment comprises of four steps”™

a4)  Hazard fdentification: A systematic procedure for finding all of the hazards, which e
associated with the products, Once a hazard has been recogmized, the design can be changed o
minimise i, whether or not the degree of nisk has been estimated. Unless the hazard 15
regognized i cannet be addressed in the design

by Hazard estimation: Detcrmination of the Probabilitv of occurrence of the identified hazards

tand of the levels of severity of the possible harm of the considered hazards, see as well EN
1Ay

c) Hazard evaluation. Companson of the hazards estimated with cniena in order lo decide
whether the risk is acceplable or whether the product design must be modificd i order (o
reduce the risk

d} Hazard reduction option analysis The final step of hazrd assessment is the process of
identifving, selecting and modifving design changes which might reduce the overall nsk from
prodocts. Although risks can always be reduced funher they can seldom be redoced 1o zero
except by elimimating the activines

Options, which address the hazardous events that make the greatest contributions to the woial risk,
Iave the greatest potential o reduce risk. Effectiveness in reducing risk always stars wit changes
io the design concept, 1.e. mherenily safc design

For furiber mfoomation on nsk assessment, so¢ EN 11270 Explosive atmospheres - Fxplosion
prevention and protection - Pant 10 Basic cancepts wnd methodology, For worked examples see EN
13631
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5 EQUIPMENT NOT IN THE SCOPE OF DIRECTIVE 9%4/9/EC

5.1  Exclusions based on Article 1.4 of Directive 94/%EC

miedical devices intended for use in o medical environment.

equipment and protective systems where the explosion haznrd results exclusively from the
presence of explosive substunces or unstable chemical substances,

&

couipment mtended for use m domestic and non=conunercial enviromments where potentially
explosive atmospheres may only mrcly be created, solely as o result of the accideninl leakage of
Mol gas. The guestion has also been discussed as to wheiher this implicitly conveys the meaning
thit equipment intended for use m domestic and non-commercial environmenis, where the
leakage is not fucl gas, are included within scope. It was agreed by the ATEX Standing
Comminee a5 a peneral mile such tvpes of equipment are excluded from Directive 24/ %EC as
they are not intended for use in o potentinlly explosive stmosphere;,

personal protective equipment covered by Directive RY/O8O/EECY, There are occasions where
persaml profectve equipment with its own polential sources of gmition 8 intended for use in
potentially explosive stmospheres. This tvpe of personal protective cquipiment should follow the
procedures Iaid down in Directive M4/9EC 10 provide the necessary level ol explosion safeiy (see
as well chapter 6):

seagping vessels and mobile olfshore units together with equipment on board such vessels or
wnits, as they are already covered by the IMO Convention

means of transport e, velicles and thew traiders imended solely Tor transporiing passengers by
air, road, rail or water networks, as well as means of transpon in so for as such means anc
designed for tmnsporting goods by air. by public road or rail networks or by water. Means of
transport intended for wse in a potentially explosive atmosphere are oot excluded.

cquipment covered by Article 296 (1)) of the EC Treaty, 1e, designed and manufactured
specifically for use by the armed forces or in the maintenance of law and order Dual-purpose
equipment is not exclsded

5.2 Examples for equipment not covered by Directive 94/9/EC
320 "Simple" products

For "simple® electrical products, European harmonised standards provide o good hasis 10 asscss the
effectivencss of electrical ignition source and. consequently, 10 determing whether or not these can
be considered effective or not.

In generl, many simple mechmical products do not foll inder the scope of Directive 9409EC as
they do not have their own source of ignition (sce chapter 3.7.2). Examples withoul g souroe of
iemation pre hand (ool such as hammers, spanners, saws and Lidders,

Other exnmples that i mosi cases have no polential ignition source are given below, However, 1he
manufacturer will peed to consider each item i lurm with respect 1o potential ignition hazrd (o
consider whether Directive 94 WEC applics (see also chapler 3.7.3)

* Clockwork time picces: mechnmical camem shutters (metallicy:

2 OJ Mo L399, 30,12, 1989, amendad by Directive 93/935EEC, OJ No L 276, 9111993 amd hrecuve

ORERIEC O Mo L 220, 30,8 1903
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* Pressurg relicl valves, self<closing doors;

* Eguipment moved only by human power, a hand operated  pump, hand  powered  lifting
equipment. hand opernted valves,

The issue of hand opermed valves has also been discussed. Given that these will move slowly. with
no possibility of forming hot surfaces, as discussed in section 3.7.3 they are not in scope of the
Directive. Some designs ingorporate polvimenc parts. wiluch could become charged. but this 18 no
different from plastic pipes. Given that it is clear that the latter is ouiside of the scope of Directive
QHWEC it has been accepted that such valves do not Tl within scope

Some manufacturers have argued that their valves are specially adapted for ATEX, in that they
have either selected more conductive polvmers, or taken steps 1o ensure that no metal pans could
become charged becanse they are uneanhed. Other moanufacturers state that all their valves meet
this requircment simply by the way they are constructed, and they sce no distinction Trom valves
used to process non-flammable materials. To avoid confusion between those who claim correctly
that their valves have no seurce of ignition, and are out of scope, and those who claim that they
have done some very sunple design clinge and with to chum that their valves are now Gitegory 2
or even 1. it has been agreed that valves luving charactenstics as described above are out of scope.
Mevertheless, as discussed i sechon 37,3, where potentially Mammable atmoespheres cxist, wsers
st always consider the electrosttic ignition risks

522 [Insiallations

The Directive does not regulate the process of installation. Installing such equipment will generally
be subpect to legal requircments athor workploce directives (see footnote 3) or the domestic
legishation of the Member Statcs

However, the gquestion s frequenily asked to distingmish beiween the responsibilitics of
manufacturers, bnlding a prcce of cquipment or an asscmbly under the ATEX Directive W/WEC
and those responsibilities of an end user, buving in equipment parts 1o build an installmion. (One
might vse the analogy of the difference between the manufbciuring o discreet picce of equipment
which can be placed on the markel, such as a television (LVD 2006/95/EC), and equipping a house
with all its milities built into which o range of products will be insialled and connected, this would
clearly be an installation and come under Workplace Dircctive 89391/EEC or other directives
concerming workplace safety.)

A common situntion is that pieces of already complinm equipment are placed on the murket
independently by one or more manulacturer(s), and are not placed on the market by a single legal
person as g single Tunctional unit (as desenbed m 375,10, Combiming such equipment and

111 he i i 51 i It in

SMVEC The installer has 1o ensure that the mitinfly complinni pieces of equipment stll comply
when they are taken im0 service. For that reason he has to carcfully follow all installation
instructions of the manufacturers, The Directive docs not regulale the process of installation,
Insmlling such equipment will genemlly be subject 1o legal requirements of the Member States. An
example could be mstromentation consisting of a sensor, o transminer, a Zener barmier and a power
supply if provided by several different manufacturers installed under the responsibility of the oser.

It is understood that there is not always a clear ling between an installation and an assembly
For assemblics and installations the responsibiliics will ¢ither fall on the person who places the
nssembly on the market. or the end-user. Each must draw up a technical file setting omt how they
hawve complied with the relevan legistation. Much of the technical content will be the same

The plant will psually be an installation if
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s The end user, or an installer purchases pants (ncluding ATEX components or equipiment)
from different manufacturers and (hey are installed under his responsibility afier o full nsk
assessmeni has been undeninken;

*  The user carries out o whole senics of different processes requining the integration of mainly
ATEX compliant equipment and parts on site. and they are installed according (o a unigue
layou;

*  The end-user commissions the building of pans of his installaton off-site, which may be
uniguee, but certninly not o production run, and which is done under his direct responsibility,
or indirectly through a contmcior, working under contract 1o fuim;

& Commissioning tests or shustments ang needed once the plant is built and are Carnied oul
under the final responsibility of the end user
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6 APPLICATION OF DIRECTIVE 94/49/EC ALONGSIDE
OTHERS THAT MAY APPLY

In principle if o product is within the scope of other directives @ the same time, o1l directives have
10 be applied i parallel 1o fulfil the provisions of each direcive.

6.1 Electromagnetic Compatibility 2004/108/EC (EMC)

In the case of Directive 94/EC and the Directive relating 1o Electromagnetic Compatibility
2004/ 108/EC (EMC), the Directive 94/EC has 1o be applied 1o fulfil the requirements concerning
“explosive atmospheres” safely requirements. The EMC Directive must also be applied so as o
ensure (hit the product does not Gmse electromagnetic disturbance and that its normal operation is
nol afliected by such disturbances, There will be some applications, where the "normal®™ level for
electromagnetic immunity provided by Directive 2004/ 108/EC might not be sufficient for granting
the necessary immunity level for safe performance under the scope of Directive $49EC In this
case the manofaetrer 15 required (o specily the clectromagnetic immuniiy achieved by his products
accordimg o Annex 11 127 to Directive 94/%WEC. For example. profectne sysiems wheore the
performance of dma acquisition and data transnission may have direet influence on explosion
safety.

6.2  Low Voltage 2006/95/EC (LVD)

Products for use jy potentially explosive atmospheres are explicitly excluded from the scope of the
Low Voltage Directive 2006/95/EC (LVD), All "Low Voltage essential objectives” have (o be
covered by the Dircctive 94/WEC (see Annex 11 1.2 7). The stndards published in the Official
Journal of the European Union with reference 1o Directive 2006/95/EC may be listed in the EC
declarmion of conformuty (o fullil the equrements 1.2.7 of Annex 1l o Directive 94/9EC. Not
exchuded from the scope of the LVD are the safely, controliing and regulating devices mentionsd in
Anicle 12) of the Dircctive 94/%EC which are imtended for use ouiside potentially explosive
aimospheres but required for or coninbuting to the safe functioning of equipment and profeciive
svslems. In such cases both Directives shall be applicd.

6.3 Machinery 2006/42/EC (MD)

The relanon between Directive T49EC and the Machinery Divective 2006/42/EC 15 differen. The
Directive 94/WEC, which is a "specific Directive” within the meaning of Article 3 of the Machinery
Directive, contmins very specific and detaled requirements (o avoid hasards due 10 polemtially
explosive atmospheres, wlile  the Machinery  Directive ilsell contnins only  very  peneral
requirements against explosion hacrds (Annex I 1.5.7 MDY, With regard (o explosion profection
in o potentially explosive atmosphere Directive W409EC takes precedence and has 1o be applicd. S0
aquipment that complies with ATEX, and which is also o machine can be assumed to comply with
the specific essential safety requirements concerning igmition risk with respect 10 esplosive
atmospheres in the Machinery Directive. For other melevam risks conceming inaghings, the
requirements of the Machinery Directive nlso have to be applied

Secalso $4.1.2.3,
6.4  Transport of dangerous goods by road 94/55/EC and 98/91/EC (ADR)

In order 1o avord possible overlapping with Divectives M/S5/EC and 98M1/EC on transport of
dangerous gonds by road most means of transport hove been excluded fram the scope of Directive
HAEC (An | () Generally, those vehicles sl included in “4/WEC do not leave the user's
premises. Tyvpical examples are means of transport on mils used in "gassy" wines. forklif trucks
and other mobile machinery where the internal combustion engine, braking systems and clectrical
circnits may be potential sources of ignition
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It is passible for both Directives to be applied in parallel. For example. where the monufacturer
designs and constructs a means of rnsportation iniended for transponing dangerous (m (s case
Mammable) goods on public roads as well as for use i arcas where explosive atmospheres may
X151

The eritena for application of Directive 949/EC are that the vehucle would need to:

*  be defined a5 an equipmient, & protective svstem ar safely device according 1o Article 102) of the
Directive,

* e ois own potential source of igmition;
= be intended for use in o potentinlly explosive atmosphereid

In order lo deternune under which miended conditions both Directives will apply the exclusion at
Article 1(4) of Dircctive S49EC needs 10 be considered

This exclusion explicitly determines (hat "means of iranspon” except those “intended for use in a
patentially explosive atimosphere shall not be excluded”

The definition of "means of transport™ is given further detail st Article 2 of Directive 89 1EC and,
im broad terms, s imterpreted w be an sctivity on g public highway or space incloding onlosding
and loading operations

The ATEX Standing Committee therefore considered that, a5 described in the Commission
enidance, o vehicle under the scope of Directive 9891/EC might also be covered by the ATEX
Directive MMEC

Where such a vehicle is imended for wse in a potentially explosive simosphere boith Directives will
apply. However, this does not inclide where such environments are likely to ocour solely as a result
of losding and unloading operations as described i YROVEC. An cxample of this is a road tanker
transporing petrol when the loading/unlonding site is such that it is not initinlly considered 1o have
a potentially explosive mmosphere because of s location with respect 10 1he storage faciliy, As
noted above. i thas environment bocoies potentially explosive becavse of the loading/unloading
operition, only the requirements of Dircctive I8 /EC need be applicd

In addition, 1l was agreed that the confornuty assessment and techmcal requiremenis of 94/55/EC as
further defined by 989 VEC may not fully align with those required for compliance 10 Dircctive
HWEC

In this context (the question arose whether manufacturers of inlermal monionng or olher devices
attached to or inside a vehicle such as a petrol nker have to apply the ATEX Directive 94/9%EC
and to aflix CE marking” The following has been concluded

1. Based on Arficke 75 of the EC Treaty and transposing the ADR, Directive 94/55EC fullv
harmemses rales for the safe transpont of dangerous goods by road.

2 Additionally, based on Article 95 of the EC Trealy, Directive WROVEC provides for ull
harmonisation regarding techmical requirements for the following categories of vehicles intended
Tor the transport of dangerous goods by rogd as follows

*  Category N Motor vehicles hoving at least four wheels when the masimum weight exceeds 373
metric fons, or having three wheels when the maximum weight exceeds | metric ton. and used
far the carmiage of goods.

*  Catepory € Trailers (including semi-trailers)

" Elathess i s o safely device as defined muder Anticle 12 ) of Directive S4/9EC
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Accarding to Anicle 4_ il the requirements of the Annexes of this Directive are fulfilled for the
completed vehicle. Member Stnes may not refuse 1o gram EC wype approval or 1o grant national
tvpe approval, or prolubit the registrmtion, sale or entry into serace of those velucles on grounds
relating 1o the transport of dangerous goods

3. Directive 9891/EC comtmns, by reference 1o Directive 94/55/EC, requirements coverg boeth
clectneal (eg. winng, baticnes) and non ¢lectncal ¢quipment (¢.g. heat protection of ¢nging,
combustion heaters) of vehicles designed for the carminge of dangerous goods. which may contribue
towards the formation of explosive atmasphenes

4 Provided that

= Such vehicles are not intended for use in o potentially explosive atmosphere other than that camsed
temporanly by loading or unloading,

* The poods, which shall be transported. are substances and anicles as defined in Article 2 of
Directive Y4/55/EC.

* The exemptions of Annex A, paragraph 1.1.3. of Directive 94/55/EC and the ADR agreement
are nol periinen

Under these circumstances the exclusion m Anicle 1(4) of Direciive SAVEC applies 1o the
WHOLE of the vehicle including ALL associated equipment necessary for the carmage of dangerous
oods (2. "breather valves" of manhole covers, vehicle tracking svstems)

In all other cases Directive 94WEC may apply

Nowe {* At some siles tankers may hiave 1o access 0 zone (c.g. zone ). In this cose users responsible
for that site may demand 1he supplicr 1 use twnkers with ATEX compliant products

Noe 2 Even i the vehicle or parts of It are intended w0 be permanently used in o potentially
explosive atmosphere, devices like "breather valves™ of manhole covers normally would ol fall
within the scope of Directive 94/9/EC, Normally these devices have no own 1gmiion source, are no
salery devices in 1he sense of ATEX and ane normally not provided with a protective svstem, such as
o fame arrester.

6.5 Personal Protective Equipment 89/686/EEC (PPE)

The equipmeni covered by the Personal Protective Equipment (PPE) Directive 89/686/EEC 15
specifically excluded from Dircctive 94/WEC, However, the manufacture of PPE for use m
explosive nimospheres is covercd by Basic Health and Safety Requirement 2.6 in Annex 11 to the
PPE Dircctive. PPE intended for wse in explosive mmospheres must be so designed and
manufactured that i1 cannot be the source of an electric. electrostatic or impact-induced nrc or spark
likely 1o couse an explosive mixiure 1o ignite. Following (he EHSRs in Directive 24/%EC 5 one
wiy (o demonstrate compliange

6.6 Pressure Equipment 97/23/EC (PED)

Pressure Equipment Divective (PED) 9723/EC is a single market directive similar (o Directive
SHWEC Relatively few items of pressure cquipment have their own source of ignition: There ire a
suill number of examples of safety accessories which may be milonomons prolective sysicims or,
possibly, equipment. Flame arrestors have been judged (o be pressure accessorics in the sense of the
PED. There are no addinional requirements for the flame arrester element under the PED. PED
specifically excludes from its own scope equipment classificd no higher than category [ under
Article 9 of PED bul mside the =scope of ATEX
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6.7 Simple Pressure Vessels 87404/EEC

Simple Pressure Vessel Directive 87TH08EEC apphes o a Tomied range of equipment For holding
air or nitrogen under pressure, ATEX cquipment may incorporaie a simple pressure vessel in an
assembly, bun it is considered that there are relatively few oceasions when both Directives will apply
1o the same product,

6.8 Gas Appliances 90396/EEC (GAD)

Gas Appliances Divective (GAD) 939%/EEC applics to cquipment for domestic and non
eommercial use bt does nol apply 1o equipment designed for industrial processes. Most equipment
within scope of GAID is capable of igniting o surrounding explosive atmosphere and connot comply
with ATEX.

It should also be noted that the Directive M4WEC contains the following exchision

"o guipment intended for use in domestic and non-Conunercial cnvironments where polentially
explosive aimospheres may only rarely be created. solely as a resuli of the accideninl leakage of fucl
gas"

The guestion has been mised os o whether (his implicithy conveys the meaming thal such
equipment, where the leakage is not fiscl gas, are included in ihe scope of ATEX Directive S4EC

It was agreed that, as & genenil rule, such tvpes of equipment are excluded from the Directive as
they are nol infended for use i a polentially explosive atinosphere,

6.9  Construction Products 89/106/EEC (CPD)

Besides the above Directives it i necessary to mention the relationship between Directive Y4/9EC
anel the Constroction Products Directive (CPD) 89/ 106/EEC. During the standirdisation work for
both Directives it was identified that (in a few arcas) the scopes of both Directives could overlap.
The arcas alrcady identificd where

= explosion protection systems amnd fire suppression systens using the same media:

¢ both areas are using common hardware for distribution Svstems such as pipes, pipe
hangers, noreles, e1¢

In general, i can be staled that in cases of doubt the Construction Products Direcive is applicable if
the subject under discussion is fixed 10 a building and becomes then a pant of the building or il
cian be seen as o building diself (c.g a silo) In such instances the CPD mnd the ATEX Dircetive
SWEC apply in paraliel. Compliance with the EHSRs of Dircctive 94/9EC will in general show
compliance with the EHSRs of the CPD regarding ignition lueards.

In this context it is important to note, that a Notified Body s only allowed fo cover aspecis
related 1o two or more directives if the Body s notified under all divectives with an
appropriaie scope.
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7 USED, REPAIRED OR MODIFIED PRODUCTS AND SPARE
PARTS ¥

7.1 General

As a general rule, manufacturers need w consider whether the product is being placed onto the EU
market or taken into service for the first time, or if the modifications are such that the intention or
the result is to plice o product onto the markel, swhich his 1o be considerad as a new product. 1T (he
answer 10 clther of these questions 8 "ves™, then Directive 94/%EC Tully applics. In all other cascs
the Directive 24/EC does not apply and the respansible person will have to ensure that any other
relevant natiomal or EU legislation are considered as appropriate

Within this context two points should be made

* In the following paragraphs, these Gudelines refer only 10 products for which Thinective
SHWEC is potentinlly applicable. Products not subject 1o Dircctive 94/%EC are therefore
excluded from these discussions.

* The application of Directive 94/ WEC 1o an "as new™ product is withoul any prejudice 1o
intellectual property legislotion.

With regard (o the information (o be provided for repair of cquipment, see § 10.1.3 "Documents
nccompanying the product”

7.2 Definitions

Used product anid second hand produce: a product which has been placed on the EU market prior
to the coming e force of Dircctive Y449EC and put mio service on the EL termiery, This product
was in complinnce with ile then applicable legislation: mational or EU, depending on the dite, The
ATEX Directive 94/ EC docs not apply.

Used producis that were on the markel and used m the EU before the daie of eniry info force of
Directive M497EC are nol covered by it These products have been markéted and vsed in sccordance
with the regulations in force at thot tme. They circulaie in the EU based on Articles 2830 of the
EC Treaty unless they are modified so that health and safety chamacteristics have been affected.

For used products imported from a non EU countrey and made available for the first time in the
EL after 30 June 2003 for the purpose of distribution and/or use in the EU Directive 94M/EC shall
apply.

7.3 Reconditioned (or refurbished”) products

These are wsed products which were on the market and used in the EU bt whose performance has
changed over time (due to agemg. obsolescence. eic.). and which have been miodified so as fo be
restored, The case of products whose external appearance has been modificd and improved by a
cosmetic of pesthetic aperation after they have been placed an the market and pat into service is o

" Tl application of the ATEX Dhirective to "as-new equipment”™ s without any prejudice 1o intellectual

property legislition. Sec Dircetive 89 10TEC relating 1o the marks and 1he decasion of the Eusopean
Conrt of | 1 July 1996, CA27/3, 439093 430/93 Bnstol Meser Squibb

See Directive 30 1O4EEC relating (o the marks anmd the decision of fhe Evropean Court of Justice of 11
July 1996 in Joived Geses CA27/03 and C-43683 Brsto] Meyer Squibb.

Both  1werms,  recondinoned/iefurbashied, o well a8 recondivoningfrefurbishment  are  used
imerchangenbly in this chapler,
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8§ CONFORMITY ASSESSMENT PROCEDURES
5.1 Products conforming to Directive 94/9/EC
Article 8 of the Directive describes the procedures wherehy the manoficturer or his suthorised

representative established within the EU ensures and declares that the product complics with
Directive WAYEC, For assemblies further guidance is given in chapter 3.7.5.

Article 8.1(a) describes the procedures in the case of equipment, auionomous proleciive sysicms,
Tor safely devices for such equipment or syems: and for components for such cquipmenl, sysioims
or devices. under Groups | and [1. Citegories M1 and 1. The options are either:
i EC-Tyvpe examunation™ (Module B)"' followed by
production quality assumnce™ (Module D) or,
product verification'" {(Module Fy;
i) Unit verification'(Madule G)

Article 8, 1(b) describes ihe procedure in e case of equipment. Tor safély devices as descnbed in
article 1(2) lor such equipment and for componenis of sueh equipment or devices. under Groups |
and 11, Carcgones M2 and 2. The options are either

For electrical equipment and internal combustion engines of Categories M2 and 2:

1] EC-Type exanunation {Module B) followed by:
conformity 1o type’” {(Module C) or,
product quality assurance™ (Module E)

i) Unin verificanion (Module G)
For other equipment of Categories M2 and 2:

] lniernal  conirol of production (Module A) and  deposit the  techmcal
documentation’ with a Notified Body ™ or,

i) Linit verification {(Module G)
Article 8.1(c) describes (he procedure ain the case of equipment; for safety devices for such
equipiment; and for componcins for such equipment and devices under Group 11, Catggory 3. The

options are either:

1 Internal control of production (Module A) or,

See Ammex, 1o the Dhrective

Sce Conncil Deciaon 93465FEC of 22 July 1993 concemima the modules far the varous phases of
the conformity assessment procedures and the rules for (he affixing wed use of the CE confommuty
murking, which ore mtended 1o be used w the technical hanmonisation directives (OJ No 1. 220
308 1991)

See Annes 1V o the Dinsetive

Sew Anmex W to the Directive

St Annex [X 1o the Dhrective

See Anmex: W1 1o the Direcuve,

See Annex VI o the Directive

See pamgraph 3 of the Annex relating to the intermal contral of prodiction

Candittons of storage of documents shall be agreed between the Notified Body and s client
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iiy Unit verification {Maodule G).
For safety, controlling and regulating devices:

Safety, controlling and regulating devices have 10 comply with the requirements of Annex 1, clause
1. especially clanse 1.5.

The formal conformity assessmen procedures of Article 8 apply and the safety devices are assessed
necording 1o the cquipment group and caegory of the sysiem consisting of the safety device and the
cquipment under control. Tn some Gises il s pocessary (o perform (he assessment for the
combination (¢.g inwverter fed motors), bt generally the assessment for o groep of cquipment and
ihe approprioe saféty devices can be done separately (e.g vpe "e” motor)

Example:

A tvpe "¢" motor of category 2 15 controlled by an overload proteciion device located owtside ihe
explosive atmosphere. The conformity assessment procedure of equipment group 11 and category 2
is apphed for the safely device

In brief, the different conformity assessment procedures are:

EC Type Examination (Annex 111}

Provides a specimen of the envisaged production 1o a Notilicd Body which undertakes the necessary
evaltion to determine that the "type” meets the essential requirements of Directive 94/%EC and
issucs an EC Tvpe Examination Cenificate

Produetion Quality Assurance (Annes 1V)
Operes a qualiny system approved by a Nonfied Body for production. final equipmenm imspection
and testing and is subject to on-going sunveillance

Product verification (Annex V)

Examinntion and 1es1s by o Notified Badv of every product 1o check the conformity of the
cquipment, protective svstem o device with the requirements of Directive S/AEC and draw up o
certificate of conformity.

Conformity o type (Annex VI

Tests carried ol by a mamifacturer on each plece of equipment manufisctured 1o check the
explosion protection aspects of the design. Carried oul under the responsibility of a Noified Body
Product Quality Assurance (Annex VII)

A cuality svstem approved by o Notified Body for the final inspection and testing of equipment
subject (o on-going surveillance

Internal Conteal of Production (Annex VI

Product and quality system assessment procedure carried out by the manufacturer and retention of
documentation

Linit verification { Annex IX)

Notilied Body examines individual equipment or protective system and carmy out tests as defined in
the harmonised standards, if they exist, or otherwise in European, international or national
standards or condoel equivalent tests o ensure conformity with the relevant requirements of
Diarective 94WEC and draw up a certificate of conformity.

Internal Control of Production + Retention of documentation by a Netified Bods (Article
B Hh)(iE)

Product and quality system assessment procedure carmed om by the manufcwrer and rewemion of
documentation by a Notified Body,
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A charnt showing the appropriate procedure is provided overleal

Conformity Assessment Procedures

Equipment of Groups | & ||
?:u‘;lmm M1 uf:i 1" Equipment of Groups | & |1 Equipment of
and Autonomous Categoties M2 and 2 * Group ||
Protective Systems Category 3
EC type YES Internal combustion NO Intednal contral
Examination —1 angine or of production
Annex 1] clectrical sguipment Annax Vil
and
= EC type Internal cantrol
Examinaticn of production
A 11 Anmax VI

Production Produd

QA Varification and
Annex IV Annex V
{ ana |

Canformity Product QA
to type Annax Vil

Annex V|
Communicate a
technical documentation
10 & MNotified Body
oRr
Equpment of Groups | & 11 *
And Autonomous Protective
Systems
Unit verification
Annex X
*) and their componems and devices according 1o Ar. 1(2), if separmiely assessed
Nolgz Maconding o Artiche B4 Jor all cquipmen and protective systems of all groups and categories confommity i 1,27 of
Somen 11 of the Dhrective (prolecinm agaimd odhor hazands ) com be Balfillad by Halbimvng the procedure of witcrms)

aontrod off production (Annex VI

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.

www.honeywell-refrigerants.com Doc Number: EU-REG-ATEX



o Table of Contents
Solstice® yf Refrigerant User Guide — Asia-Pacific

Honeywell ATEX Guidelines

Part 6 - Page 239

-45-

Which conformity assessment procedures have to be performed in the ease of different
categorics within one product, or mives of equipment and profeciive systems according (o
Article 1.3 b 7

If a praduct is made of parts which are assigned o differentl conformity assessment procedires it
will be up 1o the manufacrer 10 decide how these parts and the whole product shall be placed on
the market. The manufcturer can deade 1o realise the appropniate conformity assessment
procedures for each part or for the whole product, even IF he decides 1o place the product as an
entity on the market. In the case of separate conformity nssessment procedures for cach pan of the
ussembled cquipment (colled assembly in the Guidelines o Directive 944/EC), the manufdciirer
may presume conformity of these pieces of equipment and may restrct his own nsk assessment of
the assembly 1o those additional ignition and other haeards, which become relevam because of the
final combination. 1If additional haeards are identified a funher conformity assessment of the
assembly regarding these additional nsks is necessary.

If the manufiseturer explicitly asks o Notificd Body to nssess the entire product. then that conformity
assessment procedure has to be applicd, which covers the highest requirements. The Notified Body
shall include info the EC-Type cxamination (il relevant) all aspects of the product. Existing
conformity declartions of the manufaciirer for pans of the product should be given duc
considertion

The Notified Body should inform the manufacturer about the possibilitics of separate conformity
assessment proceduncs for cach pan of the asscmbly as pointed out by the Guidelines 1o Dircctive
WNEC

Any certificate issued by the Notified Body should make clear which aspects of the product
have been assessed by the NB, and which have been assessed by the manulaciorer alone,

xR {5 TPRNIE POCONVETY P Ll A STETEn
Foxample: Vipour recovery prnp for petrol stations

(a) The pump is sucking the petrol vapour-air mixture from the mmosphere and conveving it in
mipe-work auributed 1w zone 0. Accordingly i1 15 connected s inler and owlel 1 a potennally
explosive atmosphere clissificd as sone 0. The pumip itsellis placed i a zone | environment.

With repard 1o the inlet and outlet connection the pump then has o comply with the requiremicnts
for category 1 equipment. The corresponding EC-type examination {equipment) has to be carmed
out by a Notified Body. With regard 10 the remaming (outer) body and integrated parts of the pump
the Notified Body includes the necessary calegory 2 assessment into the cenification, even if thore
are only non-glecirical ignition sources (o be considered

Both categories shall be indicated in the EC-tyvpe examination certificate, making clear which
aspects of the product have been assessed by the NB. and which have boen assessed by the
manufscturer plone, and in the marking. For those category 2 parts of the pump. which show only
non-glectrical ignition sources and which are placed separately on the market, and for which the
techmical documentation bas been communicated 1o a MNoulicd Body, an EC declaration of
conformity (for cquipment) or a written attestation of conformity ( for components) of the
mamulcturer are sufficient

(b) Often the pump is expected 10 prevent the passage of 8 deflagration Mame from the inlel 1o the
ontlet eonnection, as typical vapour recovery pumps contain flame arresters in the inler and outlet
pipe. Inthis case the pump simuliancously muy qualify as a proiective sysiem (in-line deflagration
armesier),

A MNotified Body — after having corried ool o corresponding assessment of the Mame arresting
capability — may then ssue a separate EC-type examination certificate for the pump as a prolective
svsterin In case that both aspects (equipment and protective sysiem) have been nssessed by the same
Notified Body. only one EC-type examination certificate may be issued.
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8.2 Exceptional derogations of the Conformity Assessment Procedures

All equipment and proieciive svstems mefermed fo m Arocle 1 (1) including components and the
deviees referred 1o in Anticle | (2) are covered by the provisions of Article % (3)

This article gives the competent authonty of the relevant Member State the posaibibiy,
exceplional circumsiances, 10 authorise the piacing on the market and puiting into service products
where the Confornniy Assessment Procedures have not been applied This exceplion is possible

* following 2 duly justificd and successful request o the competent authornty of the relevami
Member Stare; and.

=l the nse of the product 15 i the mierests of protection of health and safery, and where, for
exmple. such imlerests would be handered by the delay associated with Conformily Assessment
Procedures, and,

= is restricied 1o the wrrory of the Member Sime concerned

This provision may be applicd in safety relevant cases. in which the products in question are needed
urgently and there is insullicicnt time 10 underpo (he complete Conformity Assessment Procedures
{or to complete these procedures). The intention is o give Member Siates (in the interest of health
and saferv) the possibility 1o allow the placing on the market and putting into service nnovalive
products withoul delay. Even i such cases the essential requirements of the Darective nmst be
Tulfilled

With regard 10 the resinictive applicanon conditions 11 has 1o be emphasised that the use of this
chise has o rermam excepional and must not become a normal procedure. In the inferests of
transparency and to assist adminisiptive co-operation Member States are encouraged to provide the
competent Commission services with details olam use of Anticle &(5)
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9 NOTIFIED BODIES

9.1 Designation

Anney X1 1o Directive 949EC defines the criteria thim these bodies nmst fulfil. Bodies which ane
able 1o provide proof of (heir conformity with Annex X1 bv presenting o (heir Competent
Authorities » cenificate of accreditntion and evidence that all additional requirements have been
met or other means of docamentary prool as defined below, are considered notifinble and in this
respect they conform o Annex X1 of the Directive. The appropnate (voluntary) harmomsed
standards provide useful and appropriate mechanisms towards presumption of conformity 16 Annex
X1 However, this does not rale out the possibility that bodies not conforming 1o the harmonised
siandards may be notified, on the grounds thai complinnce 15 obligatory only with respect 1o the
cntera set oul in Annex X1 1o the Duective

Motified Bodies provide the professional and independent judgements, which consequently enable
manufacturers or their amhorised represeniatives w0 flfil the procedures in order 10 presome
conformity to Directive Y4/9/EC. Their intervention 1s required

* for kssuing of EC-tvpe examination cenmificatcs, and for inspection, venfcation and 1esiing of
cquipment, profective systems. deviees and components before they can be placed on the market
and/or pui info service;

o for the asscssment of manulactorers quality assurance system in the production phase

The bodies responsible for undenaking the work referred 10 in Anticle 8 of the Directive must be
medafied by the Member State under whose junsdiction they Fall, on their own responsibility 1o the
Commission and the other Member States of the EUL This notification also includes the relevam
scope of competence for which that body has been assessed as echnically competent to centify
agannst the Essential Health and Safcty Requiremenis as shown in (the Directive. For the Member
States of the EU, this responsibility of notification involves the obligation to ensure that the Notified
Bodics permuamently maintin the technical competence required by Directive 9409EC and tha they
keep their notifying suthorities informed on the perfonmance of their tasks

Therefore, o Member Sune of the EU. which does not have a wehnically compeient body under its
Jurisdicrion o notily, i oot reqrired w0 neke sach o nonification. This means that & Member State of
the EU which docs not have such a body s not required to create one if it does nol feel the need 1o
do s A manufacturer alwavs has the choice of contacting any body with the approprinte scope of
techmical competence, which has been notified by a Member Stle.

On (heir own responsibility Member Stales reserve the right not to notify & body and (0 remove an
appointment. In the Btter corcumstance the relevant Member States shall inform the Commmssion
andd all other Member Staies

For further information concerming Motified Bodies, e.g responsibilities, conformity assessment,
eating, inspection Gacilings and sub-contracting. please sce the "Gulde 10 the implementalion of
Directives based on New Approach and Global Approach” (see footnote 4).

9.2 Co-ordination and Co-operation

All Notilied Bodies are nsked 1o panticipate in Notified Body co-ordination activities. The Group of
Notified Bodies established under Directive 94/%EC, the so-called ExNBG, sormally mects
annually and is made up of representatives of Notified Bodies with observers from the Commission,
manulacturers and users trmde assocubions, stondards making bodies and other imvitees. Anendance
al each meeting s by mvitation and any parly wishing (0 be considered should contact the
Chairman of the Group cither through the Commission or via 4 Notified Body of vour countiv. The
group is responsible for discussing issues of o technical nature 10 ensure that the technical
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9.5 Notified Bodies having knowledge of faulty products® on the markei

Also g Notilicd Body wiuch gets knowledge of Gulty products, bul is neiher cngaged i 1he module
for EC-type examination nor in a module for surveillance of the manufaciure. should take some
wetion

If there 15 no immediate danger, if after contact with the responsible Notified Body Tor EC-Tvpe
examinution and with the Notified Body responsible for surveillimee of the production of the Gy
product ne satisfictony solution after appropriate time is reached. the Notified Body should inform
his own authorities in charge of market surveiilance 1o initiate the adequale measures

In the case of immediare danger, (he Nodfied Bedy should inform his own authoniry in charge ol

market surveillance, the Nolificd Body for EC-Type exanumtion and the Notificd Body for
surveillance of the production without delay

* see Note 1 of the Guidelines
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10 DOCUMENTS OF CONFORMITY

10,1 Documents issued by the manufacturer

10,00 EC Declaration of Conformin™

Once the manufacturer has undertaken the approprinie procedures (o assure conformity with
essential requirements of the Direciive it is the responsibility of the mamafacirer or his anthonsed

representative established i the EU 1o aflix the CE markmg and 10 draw up a wnllen EC
Declaration of Conforminy

The manufacturer or lus authonsed representative cstablished within the EU keeps a copy of this
EC Declaration of Conformity for o penod of ten vears afier the lagt cquipment has becn
manufactored

Where neither the manufacturer nor his authorised representative bs established within the EU, the
obhigation (o keep the copy of the EC Declaration of Conformity avanlable 15 the responsibility of the
persan who places the product on thie EU market

In respect of the Noified Bodies possibly invedved in the conformity nssessment procedure the EC
Declaration of Conformity must contain, where appropriate. the mme, identifiction number and
nddress of the Notified Bodv and 1he number of the EC-Type Examination Cenificare The name
and address of a Notified Body involved in the production phase, where relevant, is not o mandatory
regjuirement

As far as nssemblies of ATEX equipment are concerned. if an assembly is to be treated as n new
item of ATEX equipmeni the EC Declaration of Conformity needs only to identify the unit and the
related information, Detals of ihe ilems of equipment making vp the assembly will be included on
the technical file. However, there is o duty on all these in the supply chain to pass on the relevant
information relating (o the items of equipment where these have been previously placed on the
market acoompamed by ther own EC Declambtion of Conformuty and mstructions,

Annex X B of the Directive states what the EC Declartion of Conformity must comtain. Further
information can be found m section 3.4 of the "Blue Guide™. As a general nule. the contemt of the
EC Declaration of Conformity contains (he following:

a) Name or identificanon mark and Straightforwnrd, noting thm the nome on the product places
the address of the manufacturer or his | the nomed organisition in the position of manufacturer (or
authorised representative in the anthorised representative)

European Unton

b) A descniption of the equipment. etc. | A descriptive product designntion e.g. Motor Control Lini
Type ARC 123 and its inended nse

For am assembly it should list the items in the assembly that
are ATEX equipment in their own right, and which luve
been separately assessed.

c) All relevant provisions fulfilled by The marking included on the product ¢ g, Equipment Group
the equipmicat, ¢l 11, category 2 G (1B T4),

o

See Amnex [V parograph 1, Aonex V. parggraph 2. Aonex V1 paragraph 1, Anses: VI paragraph 1,
Annex VI paragraph |, Annex [X paragraph | of the Directive
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CAnines

d) Where approprinte, the name. M and sumber of the Notified Body (or Bodics)
wdentification munber and address of | condocuing the EC-type exammnation.
the Notificd Body and the number of

- " 3 sy i i .
the EC-Type Examinntion Cenificate ks the coete.ob Cangaty 2 a08-aloctriol aquiprst, 4 Spould

refer 1o the Notified Body holding the copy of the technical
documentation file

Where relevant, i the body responsible for oversight of the
OA regime is not the same as the one issuing the arigingl
certificate, i1 should be named separaiely. However, the
marme and address of o Notilied Body involved in the
production phase 1s not & mandmony requirement

There shall be no reference (o a Nofificd Body cerificate
unless it is one coming within the scope of the Directive.
Certificaies issued by bodics in their "privime” capoacity as
certification bodies should be included m the techmcal
documentation file as part of the evidence of conformity bt
should not be quoted on the declaration of conformity

) Where approprinte, reference to the | The harmonised standards quoted in the technical

Tarmonized standards documentation file should be listed here,

N Where appropriate, the standands Crher standards and technical specifications quoted in the
amd techmical specifications used techmical documentation file should be listed here

) Where appropriate, references 1o I this is a moli-directive declartion, it shonkd already be
other EU Directives which have been | clear from the heading which directives the product
applicd conforms 1o

I ldentification of the signatory who | The signatory needs to be a responsible officer of the
heas bocn cinpowered 1o enter into mufcturer o oF the aulhonsed representative,
commitments on behalf of the
mnuficnirer, eic

10.1.2 Wririen Aitestarion of Conformuy for Componenis

The EC declaration of conformuty should not be confused with the swotten atiestation of confommity
for_components mentioned in Article 8(3) of Directive YMMNEC, In addition 1o declaring the
conformity of the compoenems with the provisions of the Directive. the written attestation of
conformity has w stie the charcieristics of the componens and how the componenis are 1o be
incorporated into equipment or protective systems 1o ensure that the finished equipment or
protective system meets the applicable Essential Health and Safety Requirements of Directive
DHWEC

10.1.3 Doctimemts aecompanving the prodice

According 1o Anicles 4(2) and 5(1) of Directive 94%EC and for the purposes of murket
sunveillinee the EC Declartion of Conformity / the writien Attestation of Conformity  must
accompany the information given with cach single product. or cach batch of identical products
delivered for the same end user

The product 15 also accompanied by mstructions for safe nse (see EHSR 106 of Annex 11 1o the
ATEX Dircctive SEC) The manufacturer shall provide 1o the user written instructions that
include the necessary information for repair, maintenance and/or overhanl of the cquipment
concerned. The manufocturer docs not have to provide the full technical file.

The user takes imo pccount the instructions issued by the manufacturer (o carmy out repair,
maintenance andfor overhaul on the basis of the requirements of the applicable directives (ax
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2009 104 EC « Use of work equipitent by workers af work and 1999092 FC - Pratection of workers
potentially ar pisk from explosive atmospieres) and of relevam specific national legslation tha
megulates the repanr, mmnienanee and overhanl of vsed equpment. The mstrecions must contain
drawings and dipgrams necessary for sepair of the equipiment Apphicable and technically accepied
stindards can also be used. for example N 6007919 - Evplosive atmaspleres - Faquwipment repeir,
overiaul and reclanation,

However, where necessary, the mamifacturer can include in his documentation a statement that
specific repair, maimenance and/or overhaul of the equipment shall only be conducted by the
manufacturer imsell, or by a sepairer he les qualified or autborized,

With respect (o assemblics, it is irportant 1o the safe installation, operation and maimenance of the
assembled vni that all relevant mformation s passed (0 (he end wser, The manufacturer of the
assermbled unit should do thes by inchiding all related ilormation inoa package supplad o the ¢nd
nser.

F0 L4 Redention of documeniation - Onality assurance

According to Annex IV, pamgrph 5 of the ATEX Directive 944%EC the manufacturer, or where
relevam, the authorised represemntative or importer) shall, for o period ending at least 10 years afler
ihe Last prece of equipment was manulactured, be able to make available to the nabonal authortes;

* the documeniation of the quality system;
*  updating of the quality svsiem;
¢ audit reports and certificates of the Notificd Body,

Larger orgaisations have a centified quality. management sysiem oceording 1o the 150 SN
standards. For these manufoctorers il s rocogmsed that it is difficull 10 keep all quality documents
and all changes to the quality svstem for such a long period. It is the opindon of the ATEX Standing
Comuminee that the roquirements in Annex 1V, pargraph 5 of the ATEX Directive M/9%EC are
fulfilled if the manufacturer keeps al the disposal of the national muthorities al least the actual
qualily menagement sysiem documents + (he following documents winch have 1o be Kept for a
period ending at beast 10 vears after the Inst piece of cquipment was manufactured:

* it reports and centificates of the 15O Y000 cenifier. This will be one or two audit reports per
vear that include the actual stale at that moment of the quality svstem with chanpges;

* audit reports and notifications of the Motificd Body that issued the Production Quality Assurnce
Motificalion.

The above consideration 1s agunst the background that this documentation shall alwivs be
sullicient so as 1o enable surveillance authonties 1o determing that (he relevant conformity
assessment provedure(s) was/were applied in o satisfctory manner and that the relevam obligations
of the ATEX Directive “4/WEC were fulfilled.

1L 1.5 Acceprance of test vesults of mannfacturers by a Nodiffed Body

Test reports can be a pant of the technical documentation the manufacturer has 1o present 1o the
Notified Body and the Inter may take them into considerntion appropriately

Congerning safety relevant aspects m connection with Annex 111 (EC-Type Examunalion) and
Annexes V (Product venification) and 1X (Unit verification) 1o Directive 94M/EC, a Notified Body's
independent and transparent intervention vis-i-vis the clicon amd all ineresicd panies (e g Member
States, Ewropean Comumission, manufaciwers, Nobified Bodies) i required legally, Therefore a
Motificd Bodv only may accepl lest reports of manufacturers under cerain conditions. The
roquiremenis included o ihe standard EN ISOAEC 17025:2005 “Genernl roguiremenis for the
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competence of testing and calibration Inboratories (ISO/EC 17025:2005)" shall be used ns basis for
pcceplance of 1est resulis

The Notificd Body has to state the acceplance of 1651 results in his 1es1 repor

In any case the Noufied Body remmns fully responsible for accepled test results and for the EC-
Twpe Examunation Certificate (Annex 11T or Certificate of Conformity (Annexcs Voand 1X) based
on them

10.2 Documents issued by the Notified Body

The Moufied Body issues the following documems according 1o the provisions of the relevam
conformity assessment procedures,

*  EC-Type Examination Cerificate:

*  product and production gquality assurance notificanon;

* conformity to type notification;

+  product verfication. certificate of conformity;
*  umi venficaion, cerithcaie of conformiiy
These documents need not accompany the product

It is not possible to issee an EC-Type Examination Ceritficaie for producis of Category 2
nonclectneal equipment and of Category 3, as mentiongd m Article 8{ 1 biin) and 8(1)¢), Further,
it 15 also not permissible to list such goods on an EC-Type examination certificate issued for goods
of categorics other than these This is becanse an EC-Type exmmination cenificate is an aliestation
ithat the goods hsted on it have undergone the necessany conformity assessment procedures thal
resull in the ssuing of an EC-Type examnanon cermificate; il is nol necessary for such goods 1o
undergo such conformity assessment procedures

Where o single item is covered by more than one cnegory, it may be permissible 1o issue an EC-
Type Examination Certificate. Under such circumstances, these items need 1o comply with the
lighest applicable conformity assessment requirements (s¢¢ section 8. 1), 17 (his requiremient results
in an EC-Type Examination Centificate being issued, these goods are perminted to be listed on an
EC-Tyvpe Examination certificare

A tvpical example of this is found in the semiconducior fbrication industry where a high vaicuum
pump 15 used (o extroct hydrogen but cannot meet the physical clearances necessary to jusily
Category 2. Categony 3 s adequate for the process as the pump is normally filked with punc
hyidrogen ot low pressure, so there is po ignition risk except during the very brief transitions
berween aperation and non-opermtion

In this case, i 5 only the clectnical part that is truly subject 1o EC-Type Examination but o i
already established that a mechanical part can be considered along with the electrical part if they
are imegral with each other, mther than i mere assembly

In such cases, it 15 nol unreasonable 0 meniton such iwems i the same sel of documentation Le. the
goods hiave an EC-Type examumation certilicate ssued for them

However, where the goods are discrete items .2 two differont type Gategonies of a hand-held radio,
one of which is Category 2 and the ather Category 3, 8 single EC-Tvpe examination cerificate
shonld never be issued: the Catcpory 3 poods should be listed on a sepamte document thin in oo way
imiplied it was an EC-Type Examination Certificate. The same should be true for components of
items.

However, the voluntary issuc of a cerlificate for goods that are nol permitied (o be listed on an EC-
Type Examination Certificate 15 possible. The cenificanion body may not give an indication on the
certificale that it is 0 Motified Body beeause it woold not be acting in thar capacity. Thercfore. the
mumber of the Notified Body must not be affixed. Further, il is nol permissible (o affix the CE
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marking 1o such cenificates. There is no objection for the hexagon (Ex mark) 1w be used or 1o moke
reference 10 Directive M97EC

Provision of evaluation and test results with EC-Type Examination Certificates: although being
a sepamte document, the repent describing how the equipment fulfils the Essential Health and
Safety Requirements of the Directive is considercd to be integral (o the provision of a certificate.
Evaluntion and test results supporting the decision 1o issue a EC-Type Examinmion Cenificae
should accompany the cenificate from the Notified Body 1o 1ihe manulacturer

1.3 EC-Type Examination Certificate and the responsibilities of stakeholders

A Tyvpe Esammnation Certificate attests that a specimen (including instructions, as appropriale)
representative of the praducnon envisaged by the manufacrer fulfils the relevant applicable
provisions of the Directive, in particular the Essential Health and Safery Requirements (EHSRs)

The question ariscs a8 10 e actions thal nesd 1o be taken when ihe "penerally acknowledged ste
of the an® has developed. It is clear that the onginal specifications applied may continne 1o show
fulfitment of the EHSRs and the Type Examination Cerfificate then remains valid

However, over time the “generally acknowledged state of the art* can develop substantively such
that the specifications originally applied no longer ensure the type examined complics with the
EHSRs. (1 should be noted that the question of whether there has been substantive development of
il state of the an is not lefi w discretionary interpretation by the Notified Body, but has equally 1o
be genermlly acknowledged by the technical community of the gakeholders. The publication of a
revised harmomised standard would be ong way 10 recogmse a development in ihe state of (he arl: in
this case, the responsible European Standardisation Organisation (ESO) shall determine whether
ihe state of the an concerning the EHSRs has clumged, and i so. in whan respects. The ESO shall
indicate this i the foreword of each standard

In such cases, il the specifications and evaluation critenn originally applicd 10 a produgt no longer
ensure that it complics with the latest state of the an, the Type Examination Centificite is no longer
vithd and funther action is required, Given reasonable transition peniods and knowledge of current
developments, it is expected that the manufaeturer will hove sufficient time to contact a Notified
Body 1o undenake the necessary re-cvaluation so that there 1s a smooth transiion from one sei of
applicd specilications o another, Notified Bodics, who are expected 10 mamtam a good knowledge
of developments in the state of the an, should make nrmngements (o alert the holders of thelr EC-
Type Examination Certificaies 1o the revision of harmonised standards

It should be noted. however, that the sswing of a new Tvpe Examingtion Centificate will have no
retrosetive effect and, therefore, will not affect products placed on the market andfor put into
service whilst the manufaciurer was in possession, where appropriate, of a valid Cenificate.

It should also be re-affirmed that the overall responsibility for compliance of the product rests
with the manufaciurer who, where required, muost ensure that o valid Certificate is in his
possession. as well as that all relevant conformity documents correspond (o the curment stie of the
an. In parallel, the Notified Body must provide all the refevant information for the manufacturer in
arder 1o ensure that the existing Certilicate 18 corroct in s eviluation that the tvpe continugs o
meet the EHSRs
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1T MARKING

1.1 CE Marking

As g pencral nile New Approach directives including Directive /WEC provide for the affixing of
the CE marking as pan of the conformity nssessment procedures in the perspective of total
harmonisation, The conformity assessment procedures 10 be applicd are deseribed i the relevam
Mew Approach directives, bassed on the conformity assesment procedures as delined by Council
Decision VIM6SEEC. Where a product is subject to several directives, which all provide for
the affixing of CE marking. the marking indicates that the product is presumed to conform to
the provisions of all these direetives, Dunng the iransitional perid of o New Approach direciive
the manufacturer has the choice to cither meet the requirements of this directive or the provious
relevant regulations. The option chosen, and hence the extemt of the conformity expression
enshrined in the CE marking, must be indicated by ihe munufsciorer in the socompanyving
documents.

Any musleading marking in the sense of the any of these directives s focbidden.

As this guide has been especinlly drafied to fcilitate the application of Directive 94/%EC, the
following explanations refer only io this Directive, If other directiives are applicable in parallel, their
provisions ave 1o be tken into account in addition 1o those of Directive 94/9%EC

CE marking is used by the manufacwrer as a declaration ihat he considers that the product in
questicn has been manufosciured i conformity wath all apphicable provisions and requirements of
Directive S4WEC and that the product has been the subject of the appropriate conformity
assessment procedurnes

The CE marking 15 mandatory and muost be aMixed before any ¢quipiment or profectineg sveicm 1s
placed on the market or put into service. As stated in Article 8 (1) components are excluded from
ihis provision. Instead of being CE marked, components have (o be delivered with a wrilten
attestation stating the conformity with the provisions of the Directive, stating ther charctoristics
and indicating how they must be incorporaied into cquipment or prodective svsiems. This separnie
statement poes along with the definition of components, which have us structuml paris no
mtonomous function,

In general the CE marking must be affived during the production control phase by the manufacturer
or his authonsed representative established within the European Umion. In certain cases 0 1S
possibile 1o affis the CE marking earkier, e g during the production phase of o complex product (e.g
o velucled. I then necessary that the manufacturer formally confirms the compliance of this
product with the requirements of the Directive in the production contral phase, The CE marking
musi consist of the mitials *CE® wking the form described in Annex X to Directive #4/%EC. In
general the CE marking must be affixed o the product or 1o is daia plaie. However, alihough i is
nol a reguirement in Directive 94MVEC, it 15 conssdered reasonable to aflix the CE murking (o ihe
packnging and 1o the nccompanving documents if 1t is not possible 1o affix it 10 the product because
of the: product's size or nature

It would be scosible, bt i1 s sol mandatory, 1o affix the CE marking 10 more than one place, for
example, marking the onter packaging as well as the product inside. would mean that the marking
can be asceriamed without opening the package.

The CE marking shall be affixed distinetly, visibly, legibly and indelibly. 1t is prohibited 10 affis
any marks or inscriptions that are Tikely to mislead third partics s w0 the meaning and form of ihe
CE marking. The requirement for visibility means that the CE marking must be casily accessible for
marker surveillance authorities as well as visible for customers and users, For reasons of legibaliny o
minimmm height of 5 mm of the CE marking is required. This minimum dimension may be waived
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for small-scale products. The requirement for indelibility means that the marking must not be
removed from the product without leaving traces noticeable under normal circumstances

Depending on the conformity assessment procedure applied, a Notified Body may be involved in the
desipn phase (Annex 1), the production phase (Annexes IV V. VI VIL IX) or in both phiases, The
identification mumber of the Notified Body only has to sccompany the CE marking if the Body is
involved in the production control phase (sce Anticle 10(1) of Directive Y4/9EC), I 18 necessary 1o
avoid any misleading information on equipment. for example the number of the Notified Body.
where this is pot foresecn by the Directive Hence, the product shoold oot have the nimber of o
Motified Body alfixed. o falling under category 3 (oiber than Unit venfication). as well as some
Category 2 equipment, and for any voluntary cemlication

The CE marking and the identification number of the Neiified Body do nod necessanly have (o be
alfixed within the territory of the EU. These can be afTixed in a third country if the product, for
example, 15 manufactured there and the Netified Body cither performed tests on the product type ar
assessed the quality assuramee system of the mamulactnrer in that coumey. The CE marking and (he
identilication mumber can also be afixed separalely, o long as the CE and body-mumber romaim
combincd In case of componenis only the idemtification number of the Notificd Bodv has to be
alfixed,

Where equipment thit has already been placed on the market is incorpormed o a product (e.g. an
assembly according to 3.7.5.1), the imegrated equipment must bear the CE marking and, f
appropriate, the identification number of the Notified Body

Whilst it ts recopgmised that sub assemblies may luve CE marking affixed in their own nght these
might nol be visible following construction of the final product. Thes 15 scceptable as this
information can be found clsewhere. However, the final product must have a single label clearly
reloting 1o s final assembly prior 1o i being placed on the marker andfor wken imo service. In
alixing the CE marking to the final product the manofctorer or his authonsed ropresentaine
aceepts full responsibility for the conformity of the final product 1o the applicable Essential Health
and Safety Requirements of Directive 209/EC and all other relevant directives

11.2 Supplementary/Specific Marking

It is the intention of Directive 94EC that the design of the specific marking @ follows the
design, as specificd in Directive 8447/EEC. Althoogh there 15 no requirement in Directive S4/9EC
it is recommended to continue to use the esiablished design (see Annex to these Gndelines). This
marking has 10 be followed by the svimbol of the Group and Calcgory (on devices according 10
Article 1{2) of Dircctive M/WEC the eategory should be indicated in brackeis) and. relating to
Group 11, the letier 'G° (concerning explosive atmospheres cansed by gases, vapours or misis)
andfor B (concerming explosive atmospheres caused by dust). User instructions shall explain in
detail the meaning of the marking on the prodoct. However it is recommended (o use the forne
provided in the Tollowmng examples, where

#

[ " means the prodoct has two different calegones

o= means that a pant of the product s nol conforming 1o the Directive and nol intended 10 be
used in a potentially explosive atmasphere

Morcover, devices aecording to Article 1.2 of the Directive, and scparsiely placed on e nurket,
shall be marked with the cegory of the equipment wnder control in round brackets, and such
devices which contain an own poteitial ignition source intended for use i a potenial explosive
atmosphere shall be marked as equipment according to Annex 11 clause 1.0.5.
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& 1w Mining products. Group I, Category M2
@ G Non-Mining products, Group 1, Category | for use in gasivapourfmist —
2 atmosphercs
@ nip Non-Mimng producis, Group 11, Category | For use i dusl - simospheres
@ Protective system, for use in gasvapour/mist/dust - atmospheres
Device according to Articke 1(2) of Directive 94/MYEC in the non-hazirdous arca
@ I (HGon with intrinsicallv safe circuits of category "Ex in®, which can be connecied e.g 1o
category | equipment
@ Il 2GD Category 2 equipmicin for use m polentially explosive ptmosphere containing
by gnses or dust
An assembly, such as a gas detection system with more than one detection head,
@ I @20y G bt 15 partly category 1 and parily calegory 2 formed by a safety device and an
zigs equipment. The safety device is intended for use owside the hazirdons arca and
the equipment is intended for use inside hazardons arca.
@ I XG Category 2 equipment contmning a safery device for o category | equipment
@ I 21 GD Same equipment for gas or dust potentially explosive stmosphercs
@ I 66 A safety device alone which ensures the safety against explosion for category |
A copuipment and for another citegony 2 eguipmecnt,
@ I 3D o hlower exhausting om of zone 22 and 1o be insalled in zone 22
Examples for marking of equipment having different eategories are;

Tevel gange installed i e ok wall between zone O and wone |

am electrical field bus device affecting cotegory 2 cauipment installed in zone 2

a ventlaior exhaosting oul of 2one | but o e installed outside potentially
explosive almospheres. The Directive has no provisions for markimg i case ofF
imstallation outside poteniially explosive alimospheres.

a ventilator extracting oul of zoné 1 but 10 be installed in sone 2

A screw comnvevor conveving dust om of o ozome 22 but insalled omside
potentially explosive atmospheres, The Directive has no provisions lor marking

i case of mstallabon cutside potentially explosive atimospheres.

blower conveving no explosive atmosphere but 1o be installed in zone 21

Al products must be marked with the name and address of the mannfacturer, designation of serics
or type. serial number (if any) and the vear of construction. The product must be nccompanicd with
writien informaton explaning the different categones and the consequences for the miended use
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Where a product is covered by more than one New Appronch directive. CE marking denotes
compliance with the approprime provisions of all relevam directives. However, where one or more
of these directives are in their tramsitional period and, as a consequence. allow the manulcturer o
choose wlich arrangements 1o apply, the CE marking indicates conformity only 10 those directives
where application is mandatory and others which are so applied. In the case of these lntter directives
particulars must be given m the documents, nofices or mstructions accompanying the product or,
where appropriate, on the data plate.

113 Additional Marking for standards

Because of the special importance for the safely of products intended for use in potentially explosive
atmospheres and in order 10 avoid any misundersiandings Directive 94/ EC provides for additional
muirkings (seo Annex 11 10,5, Marking).

It is stated in Annex 11 105 1o the Directive that cquipment, protective systems and componems
must furthermore be marked wath all necessary mformation essential 1o the safe use. According to
this requirement European standards for clectneal and non-clectncal products for potentially
explosive atmospheres foresee o supplementary marking For detailed and complete information
about this marking i 15 necessary (o use these standards

1.4 Marking of components

The person responsible for the placing on the market andfor (he putting into service of o product
has o mark it with ihe mame and the address of the manufacturer. according 0 Annex 11 ©
Dircctive MAEC, clause 105 The Dircctive leaves it froe to choose bétween trademark and
company name if there is a difference. The address most be shown on the marking. This address
can be simplified if there is not really enough room on small products, as long as the responsible
person can alwavs be idennificd. In aoy event, the addrcss on the plague must be sulTicient Far mail
to reach the company. An internet address is not sufficiemt but the postal nddress has 1o be given. In
somic coundries a unigque posial code ideniifics an address. The use of this posial code is suficiem
with the country

The question has arisen, whether the marking of companenis is mandatory

Strictly speaking, Dircctive 94 WEC explicitly requires marking in Annex 1, clause 10,5, only for
equipment and protective svstems. The question. whether components should nevenheless be
merked in order 1o Gcilive the implementation 10 the Direciive, has panicalar practical relevance
in Gises

* where it is difficoli to recognise the difference between ATEX components and standnrd
components, and

*  where a manufacturer who wanted 1o use a component might have serious problems andertaking
his risk assessment, if there is no indication about the calegory of the companent

Apart from the question of marking. the Directive requurcs an atiestation of confornty Tor
eomponents. The atter shall give all the necessary information stating (he chameteristics. This
normally occurs assigning 1o the component an explosion classification according to relevant
Teermonised standards, which looks ke s marking (¢.g ExIT 12 GD ¢b Tx or Ex 111 GD ¢ Tx),

For components having an own potential ignition source or which are ¢learly correlated (with
respect 10 the properiies of the component) to equipment with a given Gitegory, it has been
consadered tha withont the definition of group and category, the necessany conformity procedure of
ihe equipment, which the componeni will be incorporsied 1o, cannot be performed

In some ¢ases the conformity procedure can only be performed. i the equipment, which the
companent will be incorporated to, is defined. and if this incorporation is a nutter of the conformity
procedure
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Therefore. it is recommended 10 mark components, as long as these can be assessed with respect 1o
a cenmn category and group of equipment. indicating this caepory and group in the marking

Marcover, it is recommended 1o mark companents for antanomaus protective systems, which can be
wssessed with respect 10 the chameteristic properties of the latler, as far a5 reasonable indicating
these charactenstics in the marking.

It hias also 1o be considered that stz is a problem impeding marking on a product. In these cases,
the information should be ghven in the accompanying documentation and on the packaging of the
compongenl subject o marking

Finally, it is recalled that. according 1o Directive 94/9FEC. ATEX components shall not bear the
CE-marking

1.5 Marking of small products

In accordance with the pudance given 10 the CE marking of prodocts, o 15 also considercd
rensonible to affix all other marking to the packaging and the accompanying documents if it is not
possible 10 afix it 1o the product because of the product's sire or natune

On very small products where a reduction in ihe marking is unaveadable, the following mformation
15 nevertheless required

= CE marking (not for compancnis),
= Ex marking,
the name or registered trade mark of the manufacrer

11.6 Marking of assemblies

The marking of assemblics is identical 10 the murking of equipment, in pamicalar equipment having
dilferent categories. An assembly may consist of a large number of assessed and complimt items
{equipment, protective svstems, safery devices) with their own specific marking, potentinlly of
different categories. In such coses it would not be helpful w0 show all of these the individual
markings i the marking of the complete assembly, Neveriheless. the marking of the assembly has
10 display all relevant information required by Annes 11, 1005, of Directive 94/WEC necessany Tor
the intended use of the assembly as 0 whole The marking shall be placed in such a woy - eg on
the guter housing of the assembly — so that there is o doubt that it shows the characieristics of the
whole assembly and not just one pant,

Asscmblics may consist of pans of different categorics and be inended for potentially explosive
atmospheres having difforent physical charctenistics. The marking of the assembly as o whole with
group, categories and additional information essentil for the safe use of the assembly (temperature
class, eic.) may fall under one of the two following scenarnos:

Case 1: The assembly as a whaole is intended for use in one potentislly explosive atmosphere of
one specilic zone

Where the individual pans of the assembly are murked for potentially explosive atmiospheres having
different chamcterisiics, the part with the lowest level of safory defines the marking of the whole
assembly. That means that the citegory, emperature class, explosion group cle with the lowest
requirement for the equipment hus 1o be used for the marking of the whole assembly

Case 2: Parts of the assembly are intended for use in potentially esplosive atmospheres having
different physical characteristics anilior different wones

If it is essential for that intended wse, the marking of the assembly shall contain all groups,
categonics and additional markings (temperatune class, e1¢,) necessary for the intended anmosphicres.
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In this case. the instructions for use. installation erc. will indicate the differem atmosphicres/rones
intended (and/or provided by constructional measures) in or around  differemt pans of 1he
cquipment,

Examples for case |

= Anassembly consisting of parts marked with T3 and other paris with Tt shall be marked T3 o
indicate, that i is, as a whole, intended for use in T3 atmosphernes,

* A pump unit consisting of a liquid pump (non ammable liguid) and driving eleciric motor. The
pump is marked 112G To, the mator 112 GIB T4 The whole assembly shall be marked
112 G 1B T4. as the motor is the part that meets the lower requirements.

* A sumilar pump anil withe g pump conveving hot hquid (non Mammable). The pump 1s marked
112G T3, the motor 11 2G 1B T4 In this case the assembly shiall be marked 11 2 G 1B T3

Examples for case 2

= A fan conveying a 1A T3 explosive mmosphere (zone 1), the fan ftted with an electric motar
and some control devices placed in o sone 2, the fan socordingly marked 11 23 G HA T3 The
motor is marked 113 G T3, the mtnnsic sale control device 11 2 G 1IC T6. As the intrinsic safe
control device is placed in (he same atmosphere as the motor, the part mecting the lower
requircmers (in this case the motor) is the decisive item. Accordingly the marking of the whole
assembly is 11 23 G UA T3

* A similar fan assembly, bt with the motor plisced omside the aardons ares . The marking of
the whole assembly is 11 23/ G LA T3
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12 SAFEGUARD CLAUSE™ AND PROCEDURE

The safeguard clmse referred 1o in Article 7 of the Directive is the EU procedure whereby any
measire taken by a Member State, on the grounds of non-compliance with the Essential Helih and
Safety Requiremicnts and where it is deemed that equipment is lable to endanger persons,
animals or property for the purpose of withdrawing from the market, prolibiting the placing on
the marker or restricting the free movement of equipment accompanied by one of the means of
anesttion provided for in the Dircctive and thercfore bearing the CE marking., must be
mmmediately notified to the Conumission by the Member State which las taken i

I considering whether the safeguard cliuse should be triggered, Member States and the respective
cnforcement authoriiies will need 10 consader whether the non-complionce i1s substantial or G be
considered o pon-substanial pon-compliance 10 be resolved withow recourse 1o the procedurcs
enabled vin the safepusrd mechanism.

For example, @ non-sebstantial non-compliance could consist of illegibility of the CE marking. In
such coses, the Member Simte could issue o compliance notce 1o the manufacturer or authorised
representative or take other actions allowed by national legislation o encourage the responsible
person(s) o mke appropriale corrective action

Member Statcs will need 10 consider in cach case whether the non-compliance is liable 1o endanger
persons, animals or property and if the safeguard clause 15 the most effective means of ensuring the
saflety of persons, animals or property, which revmins paraeunt under this section of the Directive

Any notificanon, which fulfils the eriteria of invoking the saleguard clanse, 15 followed by 4 process
of consulinion between the Comumission nnd the “partics concemed”. The “partics concerned”
primanly mesns all Member States of the EL, the manufaciurer or his anthonsed representative
estabhishied within the EU or, Giling them, the person who placed the product on the EU markel

The consulimion procedure enables the Commission, on the basis of ihe above reasons, 10 assess
whether the restrictive mcasure 15 justified. This means that the measurcs notificd 1o (he
Commission must be pccompanicd by detailed Information specifving in particular the reasons why
thie Esscntial Health and Safety Roquirements kid down in the Dircetive have not been complied
with by the product concerned

Where the Commission finds, following such consultation, that the measures are justified. it
immedintely informs the Member State which took the initistive and the ether Member States, In
ihe Commuission’s view, the objective of mforming he other Member Staies 15 (o prompl (heso
Member States to tnke approprinte measures in accordance with Article 3 of the Directive

Where the Commussion finds that the measures, adopted by the Member State are not justified. it
will ask that Member State to withdraw its measures and immediately 1o take the appropriate sction
1o me=csiablish the free movement of the products 1o question on s iemitory. 1T a Member State
refuses to follow the Commission's position the Coammission reserves the night to proceed under
Article 226 of the EC Treaty. ™

In order 10 ensure transparcncy and (he proper uniform application of the safeguard clause, Arncle
74 states that "the Commission shall ensure that the Member States are kept informed of the
progress and outcome of this procedure”

For a detailed analvsis of the "Safeguand clause”, see the "Guide to implementation of the Commurity
hurmomization Threctives hosed on the New Approsch and the Global Appronch®, sheet IE, Chopters

2, 3.4
" Article 226 of the EC Treaty: it the Commission considers that o Member State has failed to Rlfil an
abligaton wnder this Treaty, of shall debiver o pesoncd opamon on the matter afler giving the State

comcerned the opportumity to subout its observations. I the State concerned docs not comply with the
opimion within the pertod Luid down by the Commission, the later may bring the maner before the
Court of Justice
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In nddition 10 this provision the Dircctive foresees in Article 6 (1) n specific Standards Safegunrd
Clause,. Where a Member Siate or the Commission considers that a harmonised standard does not
fully meet the Essentinl Health and Safety Requirements of the Directive they shall bing the matier
before a special Commintes <61 up under Directive 9RA4ECT. The Comminee shall examing the
ense and deliver an opinion o the Conmmission. In the light of this opinion the Commission shall
imform Member States whether or not it 15 necessary to withdrow the references to those standards
from the published information

Daective SU3EC of the Humopean Parboment and the Council Joving down o procedure for the
provizion of imformaton mihe Geld of weehneal somlards md regulotions: OJ No L 204, 21.7 1998, p.
A7-4%, as amended by Directive $848TFC
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The European Commission has gmnted a mandote 1o CEN/CENELEC to produce European
standards. The mandme covers the standardisamion work necessary for the optinnum functioning off
the Directive in both the electncal and mechanical field

The mandate requires inlensive co-opention between CEN and CENELEC to cirv out the
following work:

I 10 review and. where approprime. modify existing standards with a view 1o aligning
them with the Essential Healih and Safery Requirements of the Directive,

2 to establish the new standards required, gring prionty 1o honrontal standards, which
apply 1o broad ranges of products, rather than 1o specific products, with the need for
them to be demonstrated on a case-by-case basis,

To carry oui their mandate CEN established o techmical commiiiee CENTC 305 *Potentindly
explosive atmospheres - Explosion prevention and protection”. Several Working Groups carry out
he detaled work,

To carry ow their mandme CENELEC allocated ihe work 1o TC 31 "Electrical Apparmus for
Explosive Atmosphieres”, and its sub-commitices. These Committecs have been working in the
potentally explosive stmosphere field for o considerable number of vears and have produced o
serics of Standards under the Ol Approach directive,

CENELEC and CEN are responsible for the prepamtion of standards of the electrical and non-
electrical sectors of industry respectively. They have the responsibility to ensure that:

# there is umiform interpretation of the New Approach directive for potentially explosive
atmespheres, and ather relevant directives:

~ safety requirements for the electrical and non-electrical scctors are compatible where
they overdap, and the levels of safety soughi are equivalent,

= The preparation of standards in the future by one of the arganisations satisfctonly
reflects the needs of the other, and vice versa
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ANNEX I: DISTINCTIVE COMMUNITY (EX) MARK DRAWN
FROM DIRECTIVE 84/47/EEC

—

|3

a5

All values rekated 10 ‘s’
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CATEGORY LISTING

Hoses and Connections Pumps
CPS Gauges and Fittings Haskel Pump for Hose Recovery
Errecom Hoses
Mastercool Gauge Manifold
Yellow Jacket (CGA 166 LH Adapter)

Recovery, Recycle, Recharge
(RRR) Machines
CPS RRR Machine

Leak Detection Ecotechnics ECK Twin
CPS Leak Detector Launch UK RRR System
Robinair Leak Detector Robinair Service Equipment
RTI Leak Detector RTI Mahle RRR Machine

Techno Tools Leak Detector

Yellow Jacket Leak Detector Refrigerant Identification

Neutronics Refrigerant Identifier

SUPPLIER WEBSITES

This is a partial list of equipment suppliers.

Beissbarth www.beissbarth.com/bbcms/cms.php
Brain Bee www.brainbee.it

CPS www.cpsproducts.com
Ecotechnics www.ecotechnics.it
Errecom www.errecom.it/ENG/
Fral Oksys www.fral-arm.com
Haskel www.haskel.com

Hella Nussbaum www.hella-nussbaum.com
Launch UK www.launchtech.co.uk
Luvata www.luvata.com
Mastercool www.mastercool.com
Motorscan KS electronics ~ www.motorscan.com
Neutronics www.neutronicsinc.com
Robinair www.robinair.com

RTI www.rtitech.com

Snap On www.snapon.com

SPX www.spx.com/en/
Techno Tools www.techno-tools.com
Tecnomotor www.tecnomotor.it
TEXA www.texa.com

Waeco www.airconservice.eu
WIGAM www.wigam.it

Yellow Jacket www.airconservice.eu
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Innovations in Design

HF0-1234yf Product Line

—_ MTHFO134
4 Pro-Set® Workingman's Gholce™
Dual R-134a & HFQ-1234y1
complete with HFD
manual couplers and
R-134a snap couplers

MGHF0134

Ball Valve
Manifold Set with

6" hoses, Dual R-134a
and HFD-1234yf with
HFO-1234yf manual
couplers and R-134a
snap couplers

0C1214 SET
Manifaid Retrofit Kit
Includes: 1 - OC1214 Set
1 - ADBBL Tank Adapter
For converting R-134a manifold to HFO-1234yf

QCL1234 / QCH1234
KFQO Quick Couplers
ADABL - 1/4” SAE Female
x 1/2” LH ACME
ADBAL - 1/4” SAE Male
x 1/2” ACME Female
ADBBL - 1/2” ACME Male
x 1/2" LH ACME Female

GLOBAL HEADQUARTERS
1010 East 31st Streat
Hialeah, Florida 33013, USA
Tel: 305-687-4121
1-800-277-36808
Fax: 305-687-3743

E=mail: in

m
www.cpsproducts.com
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CHARGING HOSES
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Cps

Innovations in Design

Ergonomic design for comfort
and ease of use

Patenl Pending

KEY FEATURES

Rugged carrying case included

Meels all US and Inlemalional standards lor aufomotive use including SAE J2913 for
HFO-1234y1. SAE J2791 for R-134a and European Standard EN14624:2005. Superiar

sensitivity to all HFC, HCFC, and CFC gases and blends as well as SF6.

New E MOS™ sensor fechnology incorporates a proprietary pulse modulation design ta

increase bolh battery and sensor life,

For over 30 years CPS has led the industry in portable leak detection technalogy and has been

awarded mulliple patents for it's Innovalions in Design.
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Product Description
The Robinair No. 22791 uses infrared optics to create a refrigerant
leak detector that combines sensitivity, speed, battery life, portability,
and ease of use. This unit detects leaks as small as 0.15 oz/year,
and meets SAE J1627, J2791, and J2913 standards.

No. 22791 comes with a wall charger and a car charger for its
compact lithium-ion battery—which can power the leak detector
for up to eight hours of continuous operation before needing to
recharge. A choice of three sensitivity settings keep false alarms
to a minimum while allowing detection of even the smallest leak
in a refrigerant contaminated environment. A 30-second, self-
calibration test occurs whenever the unit is powered on to ensure
optimal performance. A built-in replaceable filter blocks moisture
and particulates, preventing damage to the sensor.

Specifications
Sensing element: enhanced infrared photo optics
Refrigerants: HFC, CFC, HCFC, blends, and HFO-1234yf
Sensitivity level (per SAE J2791 and J2913):

HIGH: 0.15 oz/year and higher
MED: 0.25 oz/year and higher
LOW: 0.5 oz/year and higher

Response time: less than one second

Battery life: up to 8 hours continuous use before recharge

Auto OFF: 10 minutes of inactivity

Battery: 3.7V, 1880 mAH rechargeable, lithium-ion (No. 74364)
Low battery LED: illuminates when 1 hour of battery life remains
Charge time: less than 4 hours @ 500 mA

Operating environment: 32°F (0°C) to 122°F (50°C) at <75% RH
Storage environment: <80% RH for detector and battery

For 80% battery recovery:

-4°F (-20°C) to 140°F (60°C) less than 1 month

-4°F (-20°C) to 113°F (45°C) less than 3 months

-4°F (-20°C) to 68°F (20°C) less than 1 year
Accessories included: wall charger, car charger, storage case,
battery (installed), and operator's manual.
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Charging the Lithium Battery

Two types of chargers are supplied with No. 22791 |eak detector.
The AC charger plugs into a wall outlet (100-240 VAC, 50/60 Hz);
the car charger plugs into a vehicle cigarette lighter DC plug.

1. BEFORE USING THE UNIT THE FIRST TIME:
Fully charge the battery. The unit was packaged and shipped
from the factory with the battery only partially charged.

2. WHEN THE BATTERY IS LOW:
The LOW-BATT LED will illuminate in red.

3. JO RECHARGE NO. 22791:

Plug one end of the charger into the top of the unit, and the
other end of the charger into the power source. The LOW-BATT
LED will blink while charging until the battery is fully charged.

NOTE: Always charge within the charging environment
specifications of 32°F (0°C) to 122°F (60°C) at <75% RH.

4. AVOID DISCHARGING THE BATTERY COMPLETELY.

Recharging a partially discharged battery more frequently is
better for the life of a lithium-ion battery.

Functions and Settings
ON/OFF Protection

Press and hold the ON/OFF button for one second to turn
No. 22791 ON or OFF. This one-second delay protects against
accidental ON or OFF.

LED Bar Graph Display

The eight-segment LED display indicates the degree of change
in refrigerant concentration. As the concentration of refrigerant in
the air increases, the number of illuminated bars on the display
increases also.

L/M/H Button (Sensitivity Levels)

Set the unit's sensitivity level by pressing the L/M/H button.

Low (L), medium (M), or high (H) sensitivity level is indicated by

its respective LED. The higher the background concentration of

refrigerant in the air, the lower the sensitivity level should be set,
To detect a very small leak in a high refrigerant background, use
the Contaminate Mode.
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Mute Button

Press the MUTE button to toggle the audio portion of No. 22791
ON or OFF.

Peak Button

The PEAK function stores the highest change in refrigerant
concentration achieved while continuing to detect leaks. Press

the PEAK button to toggle this function ON and OFF. The PEAK
LED illuminates when this function is turned on. Turning the PEAK
function off clears the peak information.

Contaminate Mode

To detect even the smallest leak in refrigerant-contaminated
environments, press the PEAK button rapidly four times. The
green LED will flash rapidly to show contamination mode is
on. Press the PEAK button rapidly four times again to turn
contamination mode off.

Leak Detection Procedure

1. Press and hold the ON/QOFF button for one second. The warm-
up and calibration sequence takes approximately 30 seconds.
The sensitivity level defaults to HIGH at startup.

2. The most likely place for a refrigerant leak is at soldered joints
in refrigerant lines and changes in cross section or direction
of these lines. No. 22791 detects changes in concentration
of refrigerant, not the absolute concentration of refrigerant.
This allows the detection of leaks in locations that may have
refrigerant in the air. Use the following “double pass” method
to find leaks from the detection of change in refrigerant
concentration. Leak test with the engine off.

A. Charge the system with sufficient refrigerant to have a
gauge pressure of at least 340 kPa (50 psi) with the system
off. At ambient temperatures below 15°C, leaks may not be
measurable because the pressure may not be reached.

B. Visually trace the entire refrigerant system, and look for
signs of air conditioning lubricant leakage, damage, and
corrosion on all lines, hoses, and components. Check
each questionable area with the detector probe, as well
as all fittings, hose-to-line couplings, refrigerant controls,
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service valves with caps in place, brazed or welded areas,
and areas around attachment points and hold-downs on
lines and components. If looking for an apparently larger
leak, check first at the 7 g/yr or 14 g/yr position.

. Always follow the refrigerant system around in a continu-

ous path so no areas of potential leaks are missed. If a
leak is found, continue to test the remainder of the system.

. Recheck service valves with caps removed. Blow shop air

over service valve to clear immediate area, and then check
with detector on 7 g/yr setting.

. Move the detector at a rate of no more than 75 mm/sec

(3 in/sec) and as close as possible to 9.5 mm (3/8 in)
from the surface, completely encircling each test position
(switch, sensor, refrigerant tubing connection, etc).

Slower movement and closer approach of the probe
normally improve the likelihood of finding a leak. However,
detectors made to meet this standard are based on air
sampling from the 9.5 mm (3/8 in) distance. Retest is
advisable when a leak appears to be found at the most
sensitive settings, particularly if the probe was in a static
position on a joint, or making physical contact with a joint,
as it was moving. Repeat with a moving probe test at that
location, taking care to maintain the small gap (9.5 mm or
3/8 in) to confirm the leak is of repairable size. Use of the
7 g/yr (0.25 oz/yr) position of the detector, after finding an
apparent leak with the 4 g/yr (0.15 oz/yr) setting, may also
be helpful.

. No. 22791 is sensitive and can take up to 30 seconds to

clear after detecting a small amount of contaminant. It will
typically clear in 2 to 15 seconds.

ACau’tion: Do not use cleaning agents or solvents on or near
AIC lines. Wipe away dirt or potential false-trigger chemicals by
using a dry towel or shop air.
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If the 22791 does false trigger on a chemical listed below, allow
the leak detector to clear for a minimum time listed in the table.

SAE J2791 False-Trigger Test Results

Time to
Chemical Detection Clear
(seconds)
Windshield washer solvent Yes 6
Ford spot and stain remover No -
Ford rust penetrant and inhibitor Yes 5
Ford gasket and trim adhesive Yes 6
Permatex Natural Blue cleaner and degreaser No =
Ford brake parts cleaner Yes 6
Ford clear silicone rubber No -
Motorcraft G-05 antifreeze / coolant No -
Gunk Liquid Wrench Yes 4
Ford pumice / lotion hand cleaner No -
Ford Motorcraft DOT-3 brake fluid No -
Ford spray carburetor tune-up cleaner Yes 5
Ford silicone lubricant No -
Dexron automatic transmission fluid No -
Mineral engine oil No -
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Accessories and Replacement Parts

Optional Accessories Order No.
Extension Probe (9 inch) ......... 74367
Rigid Extension Probe............. 74368

Replacement Parts Order No.
100-240 VAC Charger............ 14361

Std. Europe Plug Adapter........ 74115
Great Britain Plug Adapter ...... 74116

12V DC Charger.........ccccceoo.n... 14362
Filters (5) and O-rings (3)......... 74363
Lithium-ion Battery.................. 74364
Sensor TiP..ovevvicesviicnniisinnn. 14365

Filter Replacement

A filter, located in the tip of the wand, blocks moisture and other
contaminants from the sensor. When this filter becomes wet, it
restricts the flow of air and must be replaced.

To replace the filter:

1. Unscrew and remove the tip of the sensor to expose the white
filter.

2. Remove and discard the filter.

3. Position a new filter in the tip so the round end of the filter is
closest to the tip of the wand.

NOTE: Use only Robinair supplied replacement filters.

Storage

The battery should have a 40%-50% charge during prolonged
storage of a month or longer. The correct storage environment is
critical to battery life.

Storage environment: <80% RH for detector and battery.

For 80% battery recovery:
-4°F (-20°C) to 140°F (60°C) less than 1 month
-4°F (-20°C) to 113°F (45°C) less than 3 months
-4°F (-20°C) to 68°F (20°C) less than 1 year

NOTE: Battery life will be reduced significantly if the battery is
stored with a full charge and/or at high temperatures.
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Product Specifications

Model # D-440A
Name Leak Detector, Refrigerant Gas
.05 oz/yr R134a
Sensitivity 025 o2lyr R22
Sensor Life > 300 hours
Response Time Instantaneous
Power Supply 4 AA Alkaline batteries
Battery Life 8 hours continuous
Warm up time < 20 seconds
Probe length 17 inches
Numerical Display 7 segment digital display (1 to 9)
Weight, Ibs 1.51lbs
Warranty 2 years (includes sensor)
EN14624/2005 Test Specifications
Minimum/Maximurn Sensistivity Thresheld 1 gmyr minimum, =50 gm/yr maximum
fixed
?\ﬂTnim}umMaximum Sensitivity Threshold 3 gm/yr minimum, = 50 gm/yr maximum
{moving)
Minimum Detection Time (1gmiyr) Approx 1 sec
Clearing Time Approx 9 seconds after exposure to =50
gmiyr
Minimum Threshold after Maximum 1 amfyr
Exposure
Sensitivity Threshold in Polluted 1 gm/yr
Atmosphere
Calibration Freguency 1/yr check with calibrated leak Standard

Cross Sensitivity to Automotive Chemicals

Some automotive solvents and chemicals have similar
hydrocarbon properties as R134a and may elicit a positive
response (<30 seconds) from the D440A. Before leak checking,
clean up any chemicals in the list below that elicit a positive
response.

Chemical Mame/Brand Response

Rain-X Windshield Wash Fluid

Ford Spot Remover (Waet)

Fard Rust Inhibitor

Ford Gasket Adhesive (Wet)

Loctite Natural Blue degreaser (diluted)
Ford Brake Parts Cleaner

Ford Silicone Rubber (uncured)

Motorcraft Antifresze heated o 160 deg F
Gunk liquid wrench

Ford silicone lubricant

Ford Pumice lotion (with solvent)

Ford Motorcraft brake fluid

Ford Carburetor Cleaner

Dextron Transmission fluid heated to 160 deq F
Quaker State Motor Oll heated to 160 deg F

{partial)

=izl <|<|<|z|<|<|<|<|<|<|<|<|<
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INTRODUCTION

The D-440A features a long life heated sensor technology that is
designed to detect the more current and difficult HFC refrigerants
such as R-134a, R-410a, R-404a, R-407c, and R507 in addition to all
HCFC (R22) and CFC (R12) refrigerants including SNAP approved
hydrocarbon blends.

The D-440A’s unique digital leak size indicator takes the guesswork
out of whether or not to repair a small leak. The digital display is
independent from the audio alarm and sensitivity level, allowing the
precise pinpointing of the leak source.

The D-440A does not require rechargeable batteries. An optional

detachable UV light will soon be available that clips on to the probe
to allow both electronic or UV detection with one tool.

FEATURES

e Unigue numeric leak size  Long life, stable sensor
Indicator

» R134a sensitivity .05 oz/yr = R22 sensitivity .025 oz/yr

* Designed Certified by ACS| = Automatic calibration and

to meet SAE 2791 reset to ambient
» Visual LED leak alarm near + 3 adjustable sensitivity levels
sensor
* Low battery indicator * True mechanical pump
* Audio mute function * Uses 4 AA alkaline batteries
* CE Certified » Comfortable Sanoprene grip

* 2- year warranty includes ~ » Made in USA
sensor
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Leak Size Indicator

The digital leak size indicator remains off normally but once a
leak is detected, a number from 1-9 will be displayed for all
HFC and HCFC refrigerants regardless of the sensitivity
setting.

The number will continue to increase or decrease depending
on the amount of refrigerant sensed. The maximum value will
be displayed once the leak source has been located. The
table below can be used to approximate the size of leak:

Maximum # displayed Leak Size (oz/yr)
1-3 < 0.1
4-6 0.1t0 0.5
7-9 >0.5

Low Battery Indicator

Replace the 4 AA Alkaline batteries when the red LED on the
control panel is lit. Follow battery installation instructions
under Maintenance section.

Audio Mute Function

To silence or mute the audio beep and alarm signal, press the
MUTE button. To restore the audio sound, press the MUTE
button again. (Note: a few seconds is required to restore
sound if the mute button is pressed in rapid succession.)
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Adjusting Sensitivity Levels

The Leak Detector will default to the NORM sensitivity level
automatically once the unit comes out of the warm up cycle and
the green LED will turn on,

To change sensitivity levels, press the SENS once for Hi
sensitivity (red LED will turn on) and again for LO sensitivity
(yellow LED will turn on).

Leak Test Vial

The leak detector comes with a Leak Test Vial that allows the
user to make sure the detector is performing properly. To test:

1. Remove the plastic seal cap on top of the Leak Test Vial
by pulling it off (see fig. below),

2. Turn on the detector and allow the unit to complete the
warm up cycle.

3. Place the sensor close to the small hole in the top of the
Leak Test Vial. The beep rate should increase and the
Digital Leak Size Indicator should display a number from
4-6 indicating that the sensor and electronics are working
properly.

Remove

4— Seal Cap

To test

l <«— |Leak Test Vial

NOTE: Always remember to replace plastic seal cap after
leak test is completed. Replace Test Vial when the green
color is no longer visible.
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Replacement Parts

Item Part Number
Sensor with Filter AC-SENOQOSA
Sensor filters (5 pack) AC-FILOO0O1A
Leak Test Vial AC-LSADD01A
Parts Kit (includes sensor, test vial, & filter kit) | AG-KIT0004A
Carrying Case AGC-CASQ001A

RETURN FOR REPAIR POLICY

Every effort has been made to provide reliable, superior quality
products. However, in the event your instrument requires repair,
forward unit to Service Center freight prepaid to the address below
with return address, phone number and/or email address.

SERVICE CENTER
2651 W 81st Street
Hialeah, FL 33016

WARRANTY POLICY

The D-440A Refrigerant Gas Leak Detector is warranted to be free
of defects in materials and workmanship for a period of two years
from the date of purchase. This warranty applies to all repairable
instruments that have not been tampered with or damaged through
improper use including unauthorized opening of the unit. Please
ship warranty units that require repair freight prepaid to Service
Center along with proof of purchase, return address, phone
number and/or email address.

Call Toll Free: 800-222-0956
Fax: 786-235-1202

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.

www.honeywell-refrigerants.com



o Table of Contents
Solstice® yf Refrigerant User Guide - Asia-Pacific Region

Honeywell Yellow Jacket Leak Detector

Part 7 - Page 305

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.




o Table of Contents
Solstice® yf Refrigerant User Guide - Asia-Pacific Region

Honeywell Yellow Jacket Leak Detector

Part 7 - Page 306

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.

www.honeywell-refrigerants.com



o Table of Contents
Solstice® yf Refrigerant User Guide - Asia-Pacific Region

Honeywell Yellow Jacket Leak Detector

Part 7 - Page 307

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.




o Table of Contents
Solstice® yf Refrigerant User Guide - Asia-Pacific Region

Honeywell Yellow Jacket Leak Detector

Part 7 - Page 308

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.

www.honeywell-refrigerants.com



o Table of Contents
Solstice® yf Refrigerant User Guide - Asia-Pacific Region

Honeywell Yellow Jacket Leak Detector

Part 7 - Page 309

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.




o Table of Contents
Solstice® yf Refrigerant User Guide - Asia-Pacific Region

Honeywell Yellow Jacket Leak Detector

Part 7 - Page 310

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.

www.honeywell-refrigerants.com



o Table of Contents
Solstice® yf Refrigerant User Guide - Asia-Pacific Region

Honeywell Yellow Jacket Leak Detector

Part 7 - Page 311

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.




o Table of Contents
Solstice® yf Refrigerant User Guide - Asia-Pacific Region

Honeywell Yellow Jacket Leak Detector

Part 7 - Page 312

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.

www.honeywell-refrigerants.com



o Table of Contents
Solstice® yf Refrigerant User Guide - Asia-Pacific Region

Honeywell Yellow Jacket Leak Detector

Part 7 - Page 313

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.







o Table of Contents

Pumps

Haskel Pump for Hose Recovery




o Table of Contents
Solstice® yf Refrigerant User Guide - Asia-Pacific Region

Honeywell Haskel Pump for Hose Recovery

Part 7 - Page 316

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.

www.honeywell-refrigerants.com



o Table of Contents
Solstice® yf Refrigerant User Guide - Asia-Pacific Region

Honeywell Haskel Pump for Hose Recovery

Part 7 - Page 317

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.







o Table of Contents

Recovery, Recycle, Recharge (RRR) Machines

CPS RRR Machine
Ecotechnics ECK Twin
Launch UK RRR System
Robinair Service Equipment
RTI Mahle RRR Machine




o Table of Contents
Solstice® yf Refrigerant User Guide - Asia-Pacific Region

Honeywell CPS RRR Machine

Part 7 - Page 320

HF0-1234yf Product Line

e MTHFO134
Pro-5et® Workingman's Cholce™

- Manifold Set with 6° hoses,

Dual R-134a & HFO-1234yf

complete with HFO

manual couplers and

R-134a snap couplers

MGHF0134

Ball Valve

Manifold Set with

6" hoses, Dual R-134a

and HFO-1234yf with

HFO-1234yf manual

Crn RAATIM couplers and A-134a

@) @ - o i § siViviRi v snap couplers

aci214 SET
Manifoid Retrofit Kit
Includes: 1 - QC1214 Set
1 - ADBSL Tank Adapter

For converting R-134a manifold to HFO-1234yf

QCL1234 / QCH1234
HFO Quick Couplers
AD4BL - 1/4” SAE Female
x1/27 LH ACME
ADBAL - 1/4” SAE Male

1 1/2° ACME Female
ADBBL - 1/2” ACME Male
¥ 1/2°LH ACME Female

GLOBAL HEADQUARTERS
1010 East 31st Street

Hialeah, Fiorida 33013, USA

Tel: 305-687-4121

."Jﬁ@"mﬂ};j; NTRODUGING
| : S o ek 1-800-277-3808
e u. e-i} ffl i/;;}. Fax: 305-687-3743

[
Innovations in Design 4

Ly
_IJ"...:J
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FEATURES:

= Standard equipment includes a CPS patented
high speed 2-cylinder oil-less compressor for
fast and complete recovery

* Featuring CPS patented motorized ball
valve flow control systam, the FA1234
eliminates the worry of working on systems
that have been contaminated with sealants,
burn outs, elc.

= High capacity, 50 micron 6 CFM vacuum pump

« Equipped with 50 I recovery tank as standard
equipment. Can be easily programmed for 90 Ib
recovery tanks, or any standard international
tank on the market

« Standard equipment includes 8 foot hoses,
R-134a couplers, HFO-1234yf couplers,

R-134a tank refill adaptors, and HFO1234yf
tank refill adaptor.

= The digital display screen features multiple
languages - English, French, German, Spanish,
and Chinese

» Powder coated steel cabinet built on top of a
1" steel tubutar frame for durability in the shop
with spare filter storage drawer.

« The FA1234 can be programmed for i side,
LO side or both Hi & LO side charges

= Microprocessor controlled mass flow
monitoring system keeps track of and displays
remaining filter life on screen enabling
maximum filter life to be achieved, eliminating
unnecessary filter changes. The integrated
pressure transducer automatically controls air
purge, leak testing, and self calibrates every
time the machine Is turned on.

= The FA1234 features an International Mode
for fast and efficient operation in parts of the
world where SAE standards do not apply

GLOBAL HEADQUARTERS
1010 East 31st Street

. — : Hialeah, Florida 33013, USA
o ey \ Tel: 305-687-4121
5 1-800-277-3808

Fax: 305-887-3743

Email; info@cpsproducts com
www.cpsproducts.com

LImAtRae

Innovations in Design
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Ecotechnics ECK Twin

Introducing the advanced,
fully automatic refrigerant
management station for
R134a now and HFO-1234yf
in the future

o —
autoclimate
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ECK 2900-HFO

FULLY AUTOMATIC SINGLE-GAS STATION FOR
RECOVERING, RECYCLING, AND RECHARGIN;G
HFO1234YF REFRIGERANT

LAUNCH UK

Ficneerng Technical Solutions in the Affermarket

01 752 344 989 enquiries@launchiech.co.uk

.
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ECK 2900-HFO

AUTOMATIC FUNCTIONS:

TRAGER OIL

ummnlﬂ REINTEGRATION

™, ECK2900-HFO: K1PDADDOOOOH STANDARD VERSION

STANDARD FEATURES |
= LEAK TEST: automatic during the vacuum phase Typa of retrigerant HFO1234YE
» ONBOARD BOTTLE FILLING: automatic Servie g e FU e matic dr T
» AUTOMATIC DISCHARGE of non-condensable gases Voltags 220-240 V - 5050 He
trom the: ottle 3‘;‘" Ll 1049
= SERVICE ALARM. acoustic and visual, for mainie- o scnk aofutien 8¢ !
pance:and O ke Working tsmparature fangs 11M46°C
T —— Filter system 2 fltars for humidity
«USB PORT for softwars updates. :j:lu;tllmmn’::r:saur ::um':r:m :ﬂilﬂ:\'- i s
« REFRIGERANT MANAGEMENT: for creatng a custom- Rk Aaad 300 q..fmfm I—:de A
Y Spe i
hi f all
AR Retrigarant biottia 12 litrs, rafillable
refrigerant transactions Hiks & s
« OPERATOR CODE: for assigning an oparator Overall sis 55 x 80 % 105 em
password lo protect against Waight kg
unauthorized use of the station Thanmad peie Standard equipment
« DISTRIBUTCR GROUP: builtin, patented unit Pressure gauges Class 1
optimized for top Display Graphic
perfarmanca and dependabily Bottle temparature sensar  inlegrated
» HERMETICALLY-SEALED NEW Q1L CARTRIDGE Bolts heatet Aulomatic
.
OPTIONS
SANIFLLT =
- L Large LED Display
I Autormatic Digcharge Of Nop-
Condaensable Gases fram baoltls
b——p Class 1 pressure Gages
Earvice hose connectar
AUTCRASTIC TRACEN I
(1555
MITROGEN DOTTLE
\ CONMECTON By

_":' jepERENDENY Fionearrg Technonl Soifors n e Afermone

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.

www.honeywell-refrigerants.com



o Table of Contents
Solstice® yf Refrigerant User Guide - Asia-Pacific Region

Honeywe“ Robinair Service Equipment

Part 7 - Page 329

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.




o Table of Contents
Solstice® yf Refrigerant User Guide - Asia-Pacific Region

Honeywe“ Robinair Service Equipment

Part 7 - Page 330

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.

www.honeywell-refrigerants.com



o Table of Contents
Solstice® yf Refrigerant User Guide - Asia-Pacific Region

Honeywe“ Robinair Service Equipment

Part 7 - Page 331

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.




o Table of Contents
Solstice® yf Refrigerant User Guide - Asia-Pacific Region

Honeywe“ Robinair Service Equipment

Part 7 - Page 332

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.

www.honeywell-refrigerants.com



o Table of Contents
Solstice® yf Refrigerant User Guide - Asia-Pacific Region

Honeywe“ Robinair Service Equipment

Part 7 - Page 333

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.




o Table of Contents
Solstice® yf Refrigerant User Guide - Asia-Pacific Region

Honeywe“ Robinair Service Equipment

Part 7 - Page 334

IN 2009, ROBINAIR STATIONS RECOVERED
8,900 TONS OF REFRIGERANTS WORLDWIDE.
THIS PREVENTED EMISSIONS AMOUNTING TO
12 MILLION TONS OF CO, OR 2 MILLION MORE
VEHICLES ON THE ROAD.
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R-1234YF IS DRIVING THE SERVICING OF
VEHICLE CLIMATE CONTROL SYSTEMS
FORWARD.
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FROM MANUFACTURING TO QUALITY CONTROL TO
DELIVERY — ROBINAIR ALWAYS PERFORMS TO
THE HIGHEST STANDARDS
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AIR CONDITIONING SERVICE UNIT ACCESSORIES
FROM ROBINAIR — THE PROVIDER OF THE
WORLD'S MOST ADVANCED AND MOST POPULAR
AIR CONDITIONING SERVICE UNITS FOR CARS,
TRUCKS AND BUSES.
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R"-'ﬁ‘ Leadership by example

Introducing R1234yf A/C servicing to the world

RTI Technologies’ latest product innovation designed
to competently, efficiently and safely service the new
R1234yf refrigerant worldwide.

« Compatible with R1234yf
refrigerant

« Meets stringent German OEM
Specifications
* Features fully autormnatic servicing

* Removes over 95% of automobile
A/C system refrigerant

* Provides exceptional charge
accuracy.. . +/~ 15 grams

* Incorporates numerous features
for safe handling of R1234yt

* Features advanced equipment

Equ Ipmant for the must productive twhnlclans lri the world

www.rtitech.com E__m
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