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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.

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.

Part 2 - Page 39




o Table of Contents
Solstice® yf Refrigerant User Guide

Honeywell Receiving Loaded ISO Tanks

Part 2 - Page 40

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

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

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

IS0 Tank

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

Holding Tank

. 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 /
N Grade Elevation. vapor lock and prevent unloading ‘ , 4
N\ . e
N < -
SN P
=~ ~ T - -
B el
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.

2. 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.

3. 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.

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

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

o 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.

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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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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QUEST ENGINEERING
Refrigerant R1234yf ISO Container Unloading Pump Station

1. SYSTEM OVERVIEW

The Refrigerant R1234yf ISO Container Unloading Pump Station described in this document is intended for use to transfer
refrigerant R1234yf from an ISO container to a customer’s bulk tank.

2. SYSTEM SPECIFICATIONS

Pump: sliding vane
Flow rate: 45 GPM at 50 psi differential
Motor: 5hp, 480/3/60, 6.83 amps, 215T farme
1150 rpm
Pressure: 400 psig max, 125 psi max differential
Hoses: (2) 2” hoses, 15 feet long, stainless steel braid, PTFE lined

(1) 1-1/2” hose, 15 feet long, stainless steel braid, PTFE lined

3. R1234YF ISO UNLOADING PROCEDURE
Proper PPE consisting of face shields and gloves are required.

3.1 Position the ISO container chassis close enough to the unloading station to attach the hoses. The hoses should not
be under tension or undue strain at the connections. The hoses are approximately 15 feet long.

3.2 Attach static ground cable on unloading station to static ground point on truck chassis.

3.3 Remove hoses as needed from hose storage tubes. Always use caution to avoid kinks in the hoses.

3.4 Remove any safety plugs or caps on the hose ends.

3.5 Connect 2” liquid hose from the customer’s existing truck unload station to the liquid port on the ISO container.

3.6 Connect the 1-1/2” vapor hose from the customer’s existing truck unload station to thevapor port on the ISO
container.
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3.7
3.8

3.9
3.10

3.1
3.12
3.13
3.14
3.15

3.16

3.17
3.18

3.19
3.20
3.21

3.22
3.23

Open vapor valve (slowly) at the truck unload station.

Open vapor valve (slowly) on ISO container to allow pressure to equalize between the tanks. If the tank pressures
are unequal (pressure difference greater the 10 psi), you should hear vapor traveling in the line. If not, the ISO
container internal excess flow valve may have closed due to excess vapor flow. In this case, close the vapor valve
on ISO container. Wait 5-10 minutes for the excess flow valve to open. Again slowly open the vapor valve to allow
tank pressures to equalize. When the pressures are equalized between the two vessels proceed to the next step.
Open the liquid valve (slowly) on the ISO container. Check for any leaks at connections.

Open the liquid valve (slowly) at the truck unload station and the valves on the liquid lines to and from the pump.
Check for any leaks at connections a second time.

Make sure electrical disconnect switch on electrical enclosure at pumping station is in OFF position.

Connect power cord of pumping station to power source.

Turn electrical disconnect switch on unloading position to ON position.

Select FWD or REV on electrical enclosure.

Quickly start and stop the pump motor to check pump rotation. An arrow indicating correct rotation is located on
the pump casing. If rotation is correct, proceed with unloading, checking for leaks at all times. If rotation is not
correct, switch pump rotation at the enclosure and check rotation again. When rotation is correct, proceed with
unloading.

Verify the flow indicator on the unloading station indicates flow is going to bulk tank. The flow indicator can also be
used to indicate when liquid flow has stopped and the ISO container is empty.

When the flow stops the hose may jump or vibrate. This is a signal the ISO container is empty.

Stop the pump at this point, turn disconnect switch to OFF position and unplug the power cable from the power
source.

Close the liquid valves on the ISO container and the truck unload station.

Close the vapor valves on the ISO container and the truck unload station.

Disconnect the vapor line hose and return to hose storage tube. Do not drop the hoses. The fittings are very
expensive and can be damaged. Replace any safety plugs or caps that were on the hoses originally.

Disconnect the 2” liquid line hose and return to the hose storage tube.

Detach static ground cable from chassis and allow it to retract to unloading station.

4. MAINTENANCE

Itﬂ Maintenance Required Frequency
Hoses Check for leaks/wear Each use
Strainer Remove and clean Annually, or as needed
Pump Lubricate bearings(refer to mfr’s manual) Six month

Check for leaks Each use
Motor Lubricate bearings(refer to mfr’s manual) Annually, or as needed
Drive belt Check wear, alignment, tension Six months
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5. DRAWINGS
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6. PARTS LIST

Pump - Corken part number ZX2000HGBFFU

Motor — WEG part number 00512XT3E215T

Flow Indicator — Corken part number FC200AF

Pressure Gauge — Ashcroft 25 1009AW02L

Drive Belt — Gates part number BX70

Pump Station Connection - OPW Epsilon part number ZE32AS32A01101
2” Hose Connection — OPW Epsilon part number ZE32DS32A05301-Q
1” Hose Connection — OPW Epsilon part number ZE16HS16A01301

7. COMPONENT INFORMATION

PUMP
(PDF Document attached, separate file)

MOTOR
(PDF Document attached, separate file)

8. RECOMMENDED SPARE PARTS

Item MFR Part Number Quantity
Pump Corken ZX2000HGBFFU 1
Pump, repair kit Corken 3193-XB1 1
Pump, mech seal Corken 4431-XB2 2
2” Epsilon coupler OPW ZE32DS32A05301-Q 1
2” Epsilon coupler, seal kit OPW ZK32HM002002 2
2” Epsilon adaptor OPW ZE32AS32A01101 1
2” Epsilon adaptor, seal kit OPW ZK32AMO0O01 2
2” Epsilon adaptor, face seal OPW ZE100397-040 2
1” Epsilon coupler OPW ZE16HS16A01301 1
1” Epsilon coupler, seal kit OPW ZK16HMO001 1
Drive Belt Gates BX70 2
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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.

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

Total

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
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Flow Chart

Identify an Empty or
Warranty Return Cylinder(s)
to be returned

Step 4 — Receive Schedule
Pick up from Schneider

Be sure Bill of Lading is
correct and sign. If incorrect
contact Schneider immediately

Step 1 — Tag and Label
Cylinder

DOT tags are required for
transport

Tag if Warranty or Defective

Tags can be obtained from
Schneider Logistics
1-866-681-5160

Step 2 — Palletize Cylinders

Ensure that the cylinders are
properly and securely pallet-
ized to safely ship.

Step 3 — Schedule Shipment
with Schneider Logistics

Contact Schneider Logistics at
1-866-681-5160

Provide with the proper
information outlined in the
procedure.
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EMPTY AND WARRANTY
1. Freight paid by Honeywell on the following:
a. All Warranty returns
b. Empty ton, half ton,100lb, 25Ib, and 10Ib cylinders
2. Estimated Credit Processing Time:
a. Cylinder Deposit (for Empty, and/or Warranty) - 30 days
b. Credit for Product (Warranty) - 60 days
3. Shipment Requirements:
a. Make sure DOT tags are attached. DOT tags are required for shipment (if missing please contact Schneider
Logistics @ 1-866-681-5160)
b. For warranty/defective returns Warranty Return Cylinder Tag must be attached (please contact Schneider
Logistics @ 1-866-681-5160)
c. Palletize properly, 8 to 12 100Ibs cylinders per pallet. Cylinders must be standing up, and insure red arrows are
facing up.
d. 10lb & 25Ib cylinders must be returned palletized and standing upright.
e. Empty cylinders are sent to the Honeywell Danville plant®
f.  Warranty/Defective cylinders are sent to Honeywell Danville plant*

*Schneider Logistics will arrange for shipment and will determine where the cylinders should be sent.

4. Instructions for scheduling a cylinder return

a.

Contact Schneider Logistics at 1-866-681-5160 and have the following information available when placing
your call:

Customer name, address, telephone number, fax number, and, e-mail address
Type of return: Warranty and/or empty cylinders

Did you purchase cylinders from Honeywell?

Do you have the proper DOT tags, and Warranty return cylinder tags?
Number of empty cylinders being returned

Size of cylinder (ton, half ton,100Ib, 25Ib, or 10lb cylinder)

Provide product last contained in each cylinder

Ton cylinder serial number (optional)

Customer’s internal reference number (optional).

Schneider Logistics will provide the following:

Pickup time, date, and name of carrier.

- Please allow 48 hours for full-truck loads

- Next day before 3:00pm for LTL shipments (request must be made by 3:00 pm CST the previous day to insure
pick up)

Fax or e-mail you copy of the Bill of Lading

- Please review, verify accuracy, and sign Bill of Lading.

- Please contact Schneider Logistics for any corrections or changes to the B/L, and retain a copy for your files

Please note that material returned without proper tags may delay credit
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5. Guidance for Palletizing Cylinders: Due to the flammability classification of this product, cylinders must be
palletized in a way to prevent accidental release and the possibility of creating a flammable atmosphere.

a. Cylinders must be palletized with the valve facing the upright position.
b. The number of cylinders that may be palletized varies, please follow the recommended guidelines.

Type of Cylinder Maximum Cylinders per Pallet

11

1001b (453 kg) (4 on each side x 3 in the middle)
251b (10 kg) 40
10 Ib (5 kg) 60

c. Since the 100 Ib Cylinders are not stackable, this is one suggestion for securely palletizing the cylinders
(visual aids follow)

1. Ensure all the cylinders are labeled correctly

2.0nce cylinders are placed on the pallet in the upright position, surround the base of the cylinders with boards
and nail them to the pallet.

3.Fabricate a box to entirely cover the valve caps of the group of cylinders and place the box on top of and fully
covering the cylinder caps.

4.Place steel banding surrounding the boards and cylinders in both directions of the pallet

1. Labels 4. Banding
4. Banding

© 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-2.6



o Table of Contents

Solstice® yf Refrigerant User Guide

HOI‘Ieywe“ Receiving Full Cylinders Doc Number: NA-1234yf-2.7

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.)

Flow Chart

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.

&

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.

www.honeywell-refrigerants.com Doc Number: NA-1234yf-2.8



o Table of Contents
Solstice® yf Refrigerant User Guide

Honeywell Checklist for Commissioning Doc Number: NA-1234-2.9

Tank for Initial Unloading Part 2 - Page 69

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.







o Table of Contents

Part 3
Quality and Analytical Information







o Table of Contents
Solstice® yf Refrigerant User Guide

Honeywell Certificate of Analysis

Part 3 - Page 73

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.
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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 M 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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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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7. SCALES, QTY: VARY

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

8. GENERAL LAB GLASSWARE AND SUPPLIES, QTY: VARY

8.1 Gas Dispersion tube, polyethylene, Qty:1

8.2 Hot plate with stir, Qty:1

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

8.5 Assorted beakers

8.6 Assorted volumetric flasks

8.7 Deionized water supply system

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

HFO-Refrigerants-1

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.




o Table of Contents
Solstice® yf Refrigerant User Guide

Honeywe" Sampling Cylinder Preparation for
HFO Refrigerants QA/QC Analyses Part 3 - Page 78

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.

www.honeywell-refrigerants.com



o Table of Contents
Solstice® yf Refrigerant User Guide

Honeywe“ Sampling Cylinder Preparation for
HFO Refrigerants QA/QC Analyses Part 3 - Page 79

[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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Sampling Cylinder Preparation Rack Schematic

Manifold
Pressure/Vacuum
Guage

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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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.

Collecting Samples from
ISOs and Cylinders

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 IS0 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.
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1. EQUIPMENT REQUIRED

1.1 Sample bottles must meet the following specifications:
a. Valves: All materials must be compatible with 1234yf per the compatibility matrix
b. Pressure Rating: The bottle must have a minimum pressure rating of 18 bar or 260 PSI
c. Acceptable Bottle Composition:
e Stainless Steel
e Aluminum
e Carbon Steel

1.2 Gas Leak Detectors are needed for this procedure:
a. Should be portable, hand held devices
b. Must be calibrated for 1234yf

2. ISO TANKS

2.1 Vapor Sample
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. Visually inspect hoses to ensure that they are safe for use. Check for
* Fraying
e Gouges
® Kinks
e Any other defects
e. 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
f. 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. Connect the gas phase line to the discharge of the properly certified pump.
b. Connect the liquid phase line to the suction of the pump.
c. 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.
d. Open the valve to the liquid line, through the pump and into the vapor side of the ISO.
e. Continue to vent air until the gas monitor detects the presence of gas.
f. 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.
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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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T o33 T TF

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.

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.

Visually inspect sample cylinder hose to ensure that it is safe for use. Check for

e 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.
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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

HFO-Refrigerants-10

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

HFO-Refrigerants-52

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.

o~ N=
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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

HFO-Refrigerants-2

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

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.

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 E200-910r obtain
from Fisher, Cat. No. SS276-1 and standardize as directed in ASTM E200-91.

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.

o=
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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

HFO-Refrigerants-6

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.

®00 0o
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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).

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

3.  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).

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

PRECISION

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

AND ACCURACY

Studies are planned.

Written: John L.
Date: 10/07/200
Revision: Jim Tu
Date: 07/12/201
Date: 9/24/2012

Welch
8

2
: 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
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Honeywell International, Inc.
Performance Materials and Technologies
Buffalo Research Laboratory

Buffalo, New York 14210

716-827-6245

Determination of Chloride in HFO Refrigerants

HFO-Refrigerants-4

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

HFO-Refrigerants-7

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

HFO-Refrigerants-8

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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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 1uVv

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

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.

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

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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Scheme for Non-Condensable GC Injection Valve
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Scheme for Non-Condensable GC Sampling Manifold
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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.
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Honeywell 10 Ib (4.5 kg) Non Returnable Document S-7863-YF

Cylinder Specification Part 4 - Page 109

Regions: North America (ex Canada)
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 10 Ib (4.5 kg) Non Returnable

Cylinder Specification Part 4 - Page 110

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 10 Ib (4.5 kg) Non Returnable

Cylinder Specification Part 4 - Page 111

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): 3 1/2 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 10 Ib (4.5 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-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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Cylinder Specification Part 4 - Page 113

Regions: North America (ex Canada)
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.




o Table of Contents
Solstice® yf Refrigerant User Guide

Honeywell 25 Ib (11.3 kg) Non Returnable

Cylinder Specification Part 4 - Page 114

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 25 Ib (11.3 kg) Non Returnable

Cylinder Specification Part 4 - Page 115

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 P"Odl{Ct: 1234yf
(JUG) (92 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 12" 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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Honeywell 101b (45 kg) Returnable Doc Number: M-8110-yf

Cylinder Specification Part 4 - Page 116

Regions: North America
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 y 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-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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Honeywe“ 10 Ib (4.5 kg) Returnable

Cylinder Specification Part 4 - Page 118

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 251b (1 1.3 kg) Returnable Doc Number: M-8100-yf

Cylinder Specification Part 4 - Page 119

Regions: North America

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 25 Ib (11.3 kg) Returnable

Cylinder Specification Part 4 - Page 120

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 Produ.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 25 Ib (11.3 kg) Returnable

Cylinder Specification Part 4 - Page 121

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"OdUFt 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

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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Honeywell 100 Ib (45.3 kg) Returnable Doc Number: M-8120-f

Cylinder Specification Part 4 - Page 122

Regions: North America Valve Outlet:

CGA 670
Water Capacity: 123 Ibs / 55.8 Liters Dual Phase
Features: Thread Pattern:
Manageable size cylinders in tight spaces 1.080 — 14 NGO -LH - EXT
and good capacity for lower production (Left Handed Threads)

environments

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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Honeywell 100 Ib (45.3 kg) Returnable

Cylinder Specification Part 4 - Page 123

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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Part 4 - Page 124

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

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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Regions: North America
Water Capacity: 1000 lbs

Features:

Easy to maneuver with a fort truck
contains enough capacity for higher
production environments

Valve Outlet:
CGA 670
Single Outlet (x2)

Thread Pattern:

1.030 - 14 NGO -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

Fluorine Products

P.O. Box 1053

Morristown, NJ 07962-1053

Container Purchase Specifications Spec No.: M-7863yf Page 1 of 2
Date: 2/18/13
Supersedes Spec. No.: New Rev 1
1. Type: Change: J color
Returnable Steel Cylinder 1000 Ibs. Water Capacity Produ.ct: 1234Yf
DOT 4BW400/TC4BWM27 Location: Danville
2. Detail Requirements:
a. Capacity: 1000 Ibs. water, nominal
b. Material: Open hearth or electric steel of prescribed analysis.
c. Construction: Longitudinally welded shell with ellipsoidal head welded to each end, mounted on 4-way entry pallet

skid. Construction to comply with U.S. Department of Transportation (DOT) and Transport Canada
(TC) 4BW specifications for a service pressure of 400 psig.

d. Openings: Top head to have three (3) 3/4” x 14 NPT openings and two (2) 1” x 11%2 NPT openings.
Bottom head to have one (1) 3/4” x 14 NPT opening.

e. Pressure Relief Device & Valves:
To be equipped with two (2) spring loaded relief valve(s), sized in accordance with CGA Pamphlet
S-1.1 for use in refrigerant 1234yf and assembled with refrigerant grade neoprene seat.

Two (2) Neriki valves, one (with red handle) to be assembled with polyethylene dip tube, to be
installed in 3/4” openings in top head. The valves should have a CGA670 outlet connection with a

thread pattern of 1.030-14 NGO-LH-EXT (Left Handed Threads).

Unused holes to be plugged.

f. Tare Weight: 500 lIbs. (approximate)
g. Dimensions: 30” O.D. x 60” H (approximate)
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

Fluorine Products

P.O. Box 1053

Morristown, NJ 07962-1053

Container Purchase Specifications Spec No.: M-7863yf Page 2 of 2
Date: 2/18/13
Supersedes Spec. No.: New Rev 1
1. Type: Change: J color
Returnable Steel Cylinder 1000 Ibs. Water Capacity P"Odl{Ct: 1234Yf
DOT 4BW400/TC4BWM27 Location: Danville
2. Detail Requirements:
i. Markings: Collar to bear required DOT-4BW/ TC markings and manufacturer’s registered symbol and serial

number. Purchaser identification to be included as follows:
“Honeywell”
Tare weight of cylinder including valves to be included 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: Copies of cylinder test reports to be supplied to:
Honeywell
Fluorine Products
P.O. Box 1053
Morristown, NJ 07962.
Attention: To the buyer issuing 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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Regions: North America

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

© 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.: 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.

© 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.: 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.

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

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

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
Spill box
Callibration card

Guaging fitting

PTFE with SS core
Yes with lids

No

No

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

Stainless steel

Internal valve type

s Tank container full specification
< EUROTAINER

S’

EURU504500-8
DISCHARGE
Discharge Type Bottom only
Liquid Line Quantity: 1 Gas Line Quantity: 1

Position At the rear Position At the rear

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 - 2in
Valve brand Fort Vale Valve brand Fort Vale
Coupling type ACME Coupling type ACME

Coupling diameter
Closure type

Gasket between valves

82.55 mm - 3.251in
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

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

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

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

Delivery Quantity: Each (Delivered As Empties)
Water Capacity: 27.5 Ibs / 6 liters

Features:

Light Weight, Ergonomic Design, Dual Handle,
CGA 166 Dual Outlet Valve

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

Fluorine Products

P.O. Box 1053

Morristown, NJ 07962-1053

Container Purchase Specifications Spec No.: M-8005 Page 1 of 2
Date: 7/19/12
Supersedes Spec. No.: New
1. Type: Change: J color
Recovered Refrigerant (Composite-metal) Product: 1234yf (Reclaim)
Returnable Steel Cylinder _ RECQVERY CYLINDER
30 Ib. Water Capacity Nominal Location: Danville
DOT SP14457
2. Detail Requirements:
a. Capacity: 27.5 Ibs. water actual (12.5 Liter/27.5# W.C.)
b. Material: Steel Liner, Reinforced with polypropylene fiber winding pressure vessel, encased in HDPE shell.
c. Construction: To comply with DOT SP 14457 specifications for service pressure of 400 psig. Must be

nestable for stacking.
Reference drawings: Amtrol/Alfa Numbers H013-04-00

d. Opening: Top spud to have 3/4 in. NPT opening.

e. Valve and Pressure Relief Device:
Dual Handle/dual port Cavagna (Omega) Model number for 400 psi rated cylinders is7601900356.
The valve is to be equipped with a burst disc set to relieve at 620 psig (=40 psig or -40 psig) with
CGA 166 (1/4” SAE Flare LH) outlets.

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. Omega Drawing

Number 1201101645
f. Tare Weight: Approximately 11 Ibs. (5 kg)
g. Dimensions: 12.2 in. (310 mm) diameter x 15.9 in. (404 mm) 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

Fluorine Products

P.O. Box 1053

Morristown, NJ 07962-1053

Container Purchase Specifications Spec No.: M-8005 Page 2 of 2
Date: 7/19/12
Supersedes Spec. No.: New
1. Type: Change: J color
Recovered Refrigerant (Composite-metal) Product: 1234yf (Reclaim)
Returnable Steel Cylinder _ RECQVERY CYLINDER
30 Ib. Water Capacity Nominal Location: Danville
DOT SP14457
2. Detail Requirements:
i. Markings: Collar to bear required DOT/TC 4BA markings and manufacturer’s registered symbol and serial

number. Purchaser’s identification to be included as follows:
Tare Plate: Gross mass of complete cylinder, last permissible retest date.

Bottom Plate: DOT SP14457, Registration symbol and serial number. Blank area for retest date,
service pressure, water capacity, manufacture date, mass of cylinder, plus jacket without a valve.

j- Coloring: Base and Handle inserts to be Pantone 485C.
Remainder of cylinder to be “grey”

k. Test Reports: Cylinder test reports are to be sent to:
Honeywell
Fluorine Products
101 Columbia Road

Morristown, NJ. 07962
ATTN: The issuer of the PO

© 2014 by Honeywell International Inc. All rights reserved. No reproduction of these materials is permitted without prior written permission.
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Honeywell
Dute 12-23-11
Scie 1101 [ Swet 107 [ 7005 O

TAG FACE - FLOODCOAT 186 RED, TAG FACE - FLOODCOAT 186 RED,
OVERPRINT BLACK OVERPRINT BLACK
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Cylinder and Hose Connections Solstice™ yf Refrigerant

0.500 - 16 ACME - 2G - LH

CGA 166
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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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INTERNATIONAL ISO
STANDARD 13341

Becond edition
2010-10-01

Gas cylinders — Fitting of valves to gas
cylinders

Bowtailles & gar — Momlaga das robinets sur les boilelies 4 gaz

V—— Referance numbsr
=Te— IS0 13341:2010E)

©150°2010
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IS0 13341:2010(E)
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Foreword

150 (the Intematicnal Crganization for Standardization) is a worldwide federafion of national standards bodies
(IS0 member bodies), The work of preparing Imemational Standards is normally camied oul through 150
technical committees. Each member body interested in a subgect for which a lechnical commitiee has been
eslablished has the right 1o be represented on that commitiee. Intermnational organizations, govemnmental and
non-governmental, in laison with 15O, also take part in the work. IS0 collaborates closely with the
International Elecirotechnical Commission (IEC) on all matters of electrotechnical standardization

International Standards are drafled in accordance with the rules given in the ISQNEC Directives, Pan 2.

The mamn task of lechnical commitiees is to prepare intermational Standards. Drafl Intermational Standards
adopted by the technical commiliees are circulated to the member bodies for voling, Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn 1o the possibility thal some of the elements of this document may be the subject of patent
rights. IS0 shall not be held responsible for identifying any or all such patent nights.

150 13341 was prepared by Technical Committes ISOTC 58, Gas cyfinders.

This second edition cancels and replaces the first edition (IS0 13341:1897), which has been technically
revised. It akso Incorporates the Technical Corrigendum 150 13341:1997/Cor.1:1998

© 150 2010 = Al rights reserved il
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Gas cylinders — Fitting of valves to gas cylinders

1 Scope

This International Standard specifies the procedures to be followed when connecting cylinder valves 1o gas
cylinders, I specifically applies to all valve and cylinder combinations connecled with 1SO screw threads as
specified in 1SO 10920 and 150 11363-1. It defines routines for inspection and preparation prior 1o vabving for
both 1aper and parallel screw threads.

Tomue values are given in Annex A for steel and aluminium gas cylinders including composite cylinders with
steel or aluminium boss.

NQTE The procedures and practices specified in this International Standard can be beneficially apphed to other valve
to eylinder screw thread connection systems. ISO/TR 113844 lisis the valve to gas cylinder threads in use woddwide It
gives details of the thread identification codes, whather the threads are interchangeable with 150 threads and if the taping
procedure and tarque values specified in this International Standard can be used ISOTR 1136414 gives clear gusdance
for the mathod and torque for all listed inlet threads, which are not interchangeable.

2 Normative references

The following referenced documents are indispensable for the application of this documenl. For dated
references, only the edition ciled applies. For undated references, the lalest ediion of the referanced
document (including any amendments) applies.

150 11114-2, Transportable gas cylinders — Compatibilty of cylinder and valve malerials with gas
contens — Part 2 Non-melallic materials

150 11118-2, Gas cylinders of compasite consfruction — Specification and fest methods — Part 20 Fully
wrapped fitve reinforced composie gas cylindars with load-sharing metal liners

IS0 11118-3, Gas cylinders of composte construction — Specification and test melthods — Part 30 Fufly
wragped fitve reinforced composite gas cylinders with non-load-sharing metatic or non-metallic liners

180 152451, Gas cylinders— Paraflel fhweads for comnection of valves fo gas cylinders — Parf 1.
Specification
3 General requirements and recommendations

Gas cylinders and valves shall be connecled so thal when in use the combination is gas tight and the valve
cannoi be removed inadveriently from the cylinder.

The tools used to screw the valve into the gas cylinder shall fit the valve propery and the gas cylinder shall be
secured against rotation during the torquing process, The tools shall not cause damage to efther the valve or
fhe cylinder. Minor marks to the valwe and the cylinder are acceptable, The cylinder and the valving tool axes
shall be aligned.

In addition, some composite cylinders need special treatment for the valving process, for example fixing the
neck/metal boss during torguing

Any special instructions given by the cylinder manufaciurer shall be followed

© 150 2010 = All nghts resarved 1
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Sealing malerials used between the valve stem and cylinder neck threads shall be compatible with the gas 1o
be comained in the cylinder (e.g. oxygen), in accordance with 150 11114-2,

Except as described in 7.3, the lorque applied to the valve shall be within the relevant range given in Annex A,
Valve manufacturers shali make available instruclions if their specific recommendations regarding their
product differ from those included in this Intermnational Standard (e.g. If their maxmum orque recammeandation
ks less than the maximum allowed in the relevant range included in Annex A).

For all threads, the maximum level of torque should not be exceeded as this will give rise o a high stress in
the valve stem andfor cylinder neck,

Care shall be taken with aluminium alloy cylinders, for which valving torques are lower than for steel cylinders
Alurminium alloy cyvlinders shall not be valved at temperatures above ambient because, on cooling, differential
conraction bebween the cylinder and the valve will give rise to a high stress in the cylinder neck.

High difference of temperature batween cylinder neck and valve should be avoided, Some valve designs can
be unsuitable to be valved at elevated temperatures (e.g. above 85 °C).

Al tools and equipment used for valving cylinders shall be periodically validaled for accuracy. Accuracy shall
be established by measuring the lorque applied to the valve of a valved cylinder as indicated in 5.4.3 for taper
threads and in 6.5 for parallel threads.

NOTE Some maching tools rely on the fncton between the valve and gas cylinder threads to stop the machine
turning once the comec! torgue has been reached For fast running machines, the ineria to be absorbed before the
machine stops can resull in valving torques being in practice far higher than the machine sel pont

4 Preparation

4.1 Each valve and cylinder thread shall be examined to ensure that they are to the same dimensional
standard, for example 150 11363-1 or 150 152451,

NOTE1  Equivaleni dimensional standards will make up the subject of the future IBQITR 11364

NOTE2 Some standards require that valve and cylinder threads be identified by marking (e.g. 150 10287 and
150 13769)

4.2 The valve and cylinder threads shall be visually inspecied for integrity and, where applicable, for
damaged O-ring sealing surfaces, In particular, when valving aluminium alloy cylinders, the bottom threads on
the stem of valves and the lower threads within the cylinder neck shall be fully formed al the roof of the thread
and free from ragged edges or burrs. Simitar care is required when fitting stainless steel vailves 1o all cylinders.
Acceplance criteria for used valves are given in 150 22434

4.3 Threads and sealing surface on both valve and cylinder shall be checked for cleanliness, Any remnants
of old PTFE sealing tape or other sealanis, painis and olher contaminants shall be completely removed. Care
should be taken to prevent any debris falling mto the cylinder. Depending on the gas service and application,
before fitting the valve, i shall be ensured that the itemal surface of the cylinder is clean and dry.

44 The top face of the cylinder, where a parallel thread s used, shall be free of painl, debris or other
comamination so that the valve flange can rest directly on it when the cylinder has been valved

2 © 150 2010 = All rights resered
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5§ Valving procedure for taper threaded valves

51 General
Thread sealing can be achieved using sealan! tape in accordance with 5.2 or solt melal caps in accordance

with 5.3, Allemnalive sealing methods may be used, for example paste (see Annex B) or PTFE caps (in which
case refer to the manufacturer's instructions)

5.2 Wrapping with sealant tape

521 Wapping of the valve stem with tape shall commence at the small end of the laper; the sealani lape
shall be wound clockwise when looking from the base of the valve

5.2.2 ‘Wrapping shall be such that it protrudes beyond the small end of the valve stem by a maximum of
3 mm and a minimum of 1 mm, At the small end, there shall be a minkmum of three layers of tape (see 5.2.5).
Tape shall then be overlapped during wrapping to give an even double thickness all the way up to include the
top thread of the valve siem. The number of layers may be adjusied depending on thickness of tape.
Excessive tape thickness may increase the stress or push the lape oul.

5.2.3 The tape shall not be excessively stretched during wrapping and shall be carefully torm or cut.

.24 Tape shall be carefully worked into the valve thread profile

Adherence between the tape and the valve stem thread form should be established

5.25 Roll back the lape which protrudes beyond the bottom of the valve stem 1o leave the bottom face of

the valve stem clear of lape; this will result in a doubling of the layers of tape covering the first valve stem
thread at the small end. The valwe shall then be fitted 1o the cylinder by hand prior to terguing

5.3 Application of soft metal caps

5.3.1  Soft metal caps containing lead shall not be used with aluminium alloy cylinders.

§.3.2 The soft metal cap used shail be of the comed! size.

5.3.3 Afler the cap is pulled over the valve stem, il shall be carefully worked info the valve thread profile
r;l::ﬁs:#ll'::a tool or a leather glove, to prevent the bottom end of the soft metal cap being cul off when the

5.3.4 Valves shall be fitted 1o the cylinder by hand prior to lorguing.

54 Valve torquing

541  After the vahve has been screwed in by hand as far as possible and after making sure that suffickent
threads are engaged, a properly [ling 1ool shall be used to tighten the valve into the cylinder (see Clause 3).

§5.4.2 Forihreads according lo 150 11363-1, the torque applied shall be as specified in Annex A

§5.4.3 To validate the torque that was applied for fitting, the value shall be measured by further tightening the
valve. The minimum value oblained 1o move the valve shall be within the Emils of Annex A, A properly
calibrated lomque wrench shall be used

544 If cunng type of sealant fluid is used, the method described abowe is not applicable. A specific method

should be validated and applied because anaeroblc pastes solkdily very quickly when the valve is fitted at the
specified torque

© 150 2010 = All nghts resarved 3

© 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

Honeywell Fitting of Valves to Gas Cylinders
(ISO Standard 13341) Part 5 - Page 180

1SO 13341:2010{E)

6 Valving procedure for parallel threaded valves

6.1  An Cering seal dimensionally In conformance with IS0 15245-1 and compalible with the gas in servce
(see 150 11114-2) shall be placed onto the valve stem. It shall be correctly positioned in the sealing area and
shall not be damaged during placement

6.2 Mo lubricant, seatant or tape shall be applied 1o the threads,

6.3 Wilh the cylinder secured against rotation, the valve shall be fitted by hand paying particular attention fo
prevention of damage 1o the O-ring as it is engaged into the cylinder sealing area,

64 Once the valve has been screwed in by hand as far as possible, a properdy fitting tool shall be used to
apply the lomue specified In Annex A

6.5 To validate the torque that was apgplied for fitting, the value shall be measured by unscrewing the valve,
The minimum value oblained to move the valve shall be within the limils specified in Annex A The checked
valvelcylinder assembly shall be relorqued property after this procedung,

A calibrated torque wrench shall be used.

7 Procedure for achieving valve alignment for cylinders with fixed (e.g. welded)
shroud and taper threads

T4 The valve shall be insered as specified in Clause §
7.2  Tomgue the valve (o the minimum value, as indicated in the appropriate table, given in Annex A,

7.3  If necessary, screw the valve in furiher (o achieve alignment of the valve outlet with the shroud opening.
Do not in any case partially unscrew the valve,

KOTE Oncea the minimum torque in the renge given in Annex A has bean achieved, further rotation to align the valwe
should ideally contmue at a lower speed without stopping; this & partculary mportant if a curing paste or fluid s wsed

4 © E50 2010 = All rights resered
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Annex A
(normative)

Valving torques for threads in accordance with
ISO 11363-1 and ISO 152451

A1 General

This annex applies o valves made from conventional matenal, e.g. stainkess and carbon steels and brass.

The forque values given in this annex are based on the recommendations of gas cylinder and valve
manufacturers, Many years of experience hawve proven that they are safe, give gas tight connections and are
reliable for the full retest period.

However, for special valves (e.q. some valves with integraled pressure regulators) or special cylinders (e.g.
composile cylinders with plastic iner or without liner), the manufaciurers may specily reduced torgue values
{even below the minimum valees given in this annex) that shall be applied (see Clause 3), In such a case (he
tomque range values shall be dentified by marking the cylinder in accordance with IS0 11118-2 and

130 11118-3 and by issuing of installation instructions by the valve manufacturers. In case of doubl the
manufacturer shall be consulted

A.2 Valving torques for seamless steel cylinders and composite cylinders with steel
boss

Table A.1 — Taper threads according to IS0 11363-1

Torque
Taper valve stem size Nm
Minimum® Maximum®
17E 120 150
25E 200 300

MNOTE Uisers should be aware (hat use of high 1oigus levels gives the possibsiity of vahae slem (hresd deformalion

Ll

All values shall be reduced to 273 of the values in this table for stainiess steel vakes

Table A.2 — Parallel threads according to IS0 15245-1

Torque
Parallel valve stem aize Hm
Minimum Maximum
M18 100 130
M25 100 130
M3 100 130

2150 2010 = All nghts reserved
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A.3 Valving torques for aluminium alloy cylinders and compaosite cylinders with
aluminium alloy boss

Table A.3 — Taper threads according to IS0 113631

Tarqua
Hm
Taper valve stem size Maximum
Minimum Without eylinder neck With eylinder neck
reinforcemeant reinforcement
1TE 75 95 140
25 85 110 180
NOTE A maihod 1o reduce tensle stress in the oyfindsr neck S by 8 shrunk-on-neck-ring reinforcement (Ihs puts 1he neck inlo

compression). Matesial for the meck ring should be chosen with came 10 ensune compalibiity with the cylinder material, g to avoid
palvanic cormosaon. This method of reducing local tensile siresses should be done by the manuiachurer or with the manuiscturer's
puidance. | might be difficudl to detingush between & simple neck fng and & neck ring providng neck reirforcement. in case of doubd
consull the cylinder manuincturer or use the lower maximum vakee

Table A.4 — Parallel threads according to 150 15245-1

Torque
Parallol valve stem size HNm
Minimum Maximum
M18 85 100
M25 B85 130
MED 95 130

A.4 Valving torgques for welded steel cylinders

Table A.5 — Taper threads according to ISO 11363-1

Torque
Taper valve stom size Nm
Minimum Maximum
17E 80 150 (120, 1230%)
25E 110 300 (200%, 250%)

ROTE

Uisars should be sware (hat use of high targue kvels grees (he posaibiity of stem Ihread deformaton

L]

Reduced values for staniess slesl

Reduced vatues for dedicaied LPG vabves in accordance with (50 14245 and 150 15565
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Annex B
(infarmative)

Application of paste as sealant

B.1 General

For some applications, for example refrigerant gases, an anaerobic paste is generally used. During tighlening,
the paste sticks very quickly, If the protection of the valve on the cylinder is a shield, it is necessary lo angle
the valve after tightening in order to pul the connection just in front of the epening of the shield.

B.2 Proposed procedure

Apply the paste on the first thread of the valve, then fit the valve to the cylinder one lum by hand; the operalor
continues to apply paste at the base of the thread with each rotation of the valve by hand, and the valve is
then fitted al a specific torque on the valving machine. This method makes it possible 1o avoid introducing
paste inside the cylinder.

Anaerobic pastes stick very quickly when the valve ks fitted at the specified lorque. Apply specific procedures
as recommended by the manufacturers of the cylinder, the valve and the paste.

Afler fitting the valve at the specified lorque, # can be necessary to angle the valve after tightening. Al that
fime the torque can be substantially greater than the applied torque. In such cases the specified torque must
be regulated with a lower value. Apply specific procedures as recammended by the manufaclurers of the
cylinder, the vaive and the pasie.
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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, 2001/ Rules and Regulations

17489

This talile is mol istended to b
exhaustive, but rathor a guide regarding
wntities likely to be regulated by this
action, If you have any guestions about
whaethier this action applies to a
particular entity, consult the person
listedd in the precoding section, FOR
FURTHER INFORMATION CONTACT,

II. What abbreviations and acronyms
are usedd in this action?

TNk yr—ona-hiendeed year e horeon

ABRTL—Aguls Ex posurs Guidelineg Level

AlST—tha Mathonal Institula for Advancesd
Tnalustrial Science and Technology of Japan

ASHRAE—American Sociaty lor Hmating,
Rofrigarmting, and Abr-Comlitioning
Emginoers

ATSIH =l LK. Agoicy for Toxic
Sulbmstances pnd Disease Rogistry

BAM—Hundesanstall fie Matesidiosclnng
unil-pritfung (Gernan Faderal Institute for
Maturials Research and Testing)

CAA—Claan Adr Act

CAS Reg. No—Chitmidl] Alstricts Sorvion
Himisl ) Murhir

(ol=Confidentinl Posines: Information

(I =chlarofluormcarbssn

P 2= it crgnmat-clepleting clemical
thehlorsdiffuoromethans, CAS Rep. Mo
T-T1-8

CFD—Computationil Flukd Dynamics

CFR—Code of Federal Eogulations

cmn/s—oantimars per sacoad

(i —garban dioxide, CAS Reg No, 124=14=
1]

CHP—Coopserative Research Progrm

HN—Diowtschas Institu ke Nomomg
[desigmation for standirds from U Germim
Institute for Standirds}

INY <"k -ywmaraall™

I F =l Linnitead Slates Dratpiirtanivid of
Tranaortii o

EPA—the United Stites Environmetal
Protection Agency

EC—Executive Order

FMEA—Failure Maode i Effect Analvsis

Fii—Feiwral Registor

8 WP bt Winrming Postential

HF—Hyurogen Floorile, CAS Reg Mo, 7o04-
6=

Hil—Higafd Indax

HFC=Iedralluorocardon

HFC= 1 3da—1le clanbeal 1.1,1.2-

AN Hog Mo, #11=-07=2

j thizal 1, 1-dillaoroathans,
C w3 70

HFC—hydrofluormolilin

HF=12 34w =tha chamical 2,345
ttrilasorageop-1-mme, CAS Reg No, 754
12-1

TSC=lnlermdioannd Crganizlion for
SMandbrdizalion

TAMA—=lapan Automohils Maiulcioress
Associlian

FAPLA=|apuin Auli Parls Iadusiries
Assocurlion

LA =L, e Analviis

LOCP=Lifscvele Clinsts Perfornsanon

LFL =i Flsnmsdel lity Limii

LOAEL=Laawirat Dilsarvend Adverse Fifect
Lavel

ittt Le==rmai L ggraaem por Rutir

A=At i Dncrermenbl Heactivity

=il joula

artimi== el | imlase

MOE—Margin of Expusiin

M Pz pascal

MITL—Minimal Risk Leval

MVAL=Motor Vebicle Abr Comlitioning

NANCS—Morh Amerizan ndusteial
Clasalication SvsleEm

i E—nandegramms par Lilor

NHTSA=tha 1,5, Mational Highway Tralfic
Saloty Adminisiration

NOAEL—No Dbservod Adverse Elfact Level

NCEG—No Obsorved Effact Concentrdlon

NPRM—=Noticn of Proposod Bolsmaking

NTTAA—MNalmini] Technolomey ‘Transler anad
Advancoimanl Act

(P —Cpona Deplation Potential

RS U her-Dhaplet kg, Subsbiances

CAEM—Cirigingl Equipanent Manolsctures

CAI = o of Managemant amd Hadged

CREHA—he United Sttes Cocapatfomnal
Saluty and Health Adimlnistration

PAG—Polvalkylens Glyeol

PN —Pre-Sanulnctore Mol o

FOCP—Photochamic] Cheone Croation
Polimiatiil

ID—Foind of Depeariane

ppm—parts per million

ppit—puiarts per trillion

pig—ponimda peer sopanen fnch gage

H- 1230 —ASHEAE deslenalion [or
refrigerant HFO=1234vT

B= 1 a—ASHEAE designation For rafrigarant
HFU=134u

H-1520—ASHREAE desigmation for refrigenint
HFC-152n0

B-T4d—ASHRAE desipnation Tor refriganni
s

BCRA=Alie Hasaires Codsarvalion and
Recovery Al

AFA=Hegulidory Flaxibility Aot

SAE=SAE Interniational, formirly the
Society of Aulomotive Engineers

SliA—the United States Small Business

Tiadmidion

dle lipplomnentation Plan

TSl Mew Altermatives Palicy

—Significant Now Use Notics

ENUH=Significant Mew Lse Kuln

S0 —=sulfor dioocide, CAS Keg, Mo, 7446-=00-
o

TEWI—Total Equizvalont Warming topaot

TFA=TrfMuoraacetic seid, CFGOOH, also
known as wrilluormet bhanoic acid, CAS Rog
M, Fi=ig=1

TSCA=the Toxic Subsiances Contral Act

A d Averagn

EA=Umwealthundesint (Gormean Federal
Environment Agencyl

[F—Uncortainty Factor

[MRA—Unfunded Mandidis Bolomm Al

VIEA—Verbaid dir Automobilindustrie
Gmrmminn Association for thie Automobile
Indlusiry)

VO —Vaolatils Dnganio Compound

wiv—vyolumie o volums

WEEL—Warkplaoe Enviranmental Exposurs
Limit

111 What is EPA's final decision for
HFO=1234vf for motor vehicle air
conditioning |MVAC)?

In this fingl rule, EPA is finding HFO-
[ accoptablo, sulsjoct to use
conditions, g5 4 substitute for CFC-12 in
new MVAL svstems for passenger cars

arved light-dluty trucks, This
determination does not :||'|J||'.' 1o the wse
of HFO=1234yT a5 a conversion or
retrolil Tor existing MVAL systems, In
wcdditban, it does not :1]1||l_'|.' 1o the wse of
HFO=1234v( in the air conditioning or
rufrigeration sysloms of hipvy-duty
trucks, refrigerted transport, or off-road
vithicles such as agricultural or
construction aquipment,

EP'A is not mandating tho uso of
HFO=1234% 0 or any ather allernative for
MVAL systems, This final rule is adding
HFO=1234y1 10 the list of acceplably
sulbistitules, subjsct to use conditions, in
now MYAL systems. Aulomobile
manufacturers hove the oplion of using
any relrigerant lsted as acceplable for
this end-use, so long as they mest any
||urlit:i|.|r|1~. use conditions,

Indor this decision, the following
uaforceihle use conditions apply whon
HFO-1234% T is used in a new MVAC
system for passongor cars and light=duty
trucks:

1. HFO=-1234v 1 MYAL systems musi
wilhoro (o all of the safety requirements
of SAE Y 630 [adopted 2011), including
reuirements for a Mammable refrigemnt
warning lalwl, high-pressure compressor
cutaff switch and pressure reliel
devioes, and unigue fittings. For
connections with refrigerant containers
of 20 [bs or greater, use fitings
consistonl with SAE J2844 [.|||.|||]I|1i
2011k

2, Manufscturers must conduct
Failure Mode and Effect Analysis
(FMEA] as provided in SAE 1759
[wedapled 2000, Manufacturers must
kewp the FMEA on Gle for at least thees
virmrs from the dale of coeation.

IV, What are the final use conditions

and why did EPA finalize these
conditions?

Summuory of the Use Conditions

Tha first pse condition requires that
MVAL systems designisd 1o use HIFO-
1234vi must meal the roguiromenis of
the 2011 version of the industry
stundard SAE [638, “safety Standards
fior Motor Vehiclo Refrigerant Vapor
Compression Systems.” Among other
things, this standard sots safoly
stinddards that include unigue Bitings 1o
connect relrigerant conlainers to the
MVAL system; u warning label
indicating the refrigorant’s identity and
indicating that it is a Dammabile
refrigerant; and requiroments for
naginesring design simtegies that
include o high-pressure compressor
cutall switch and pressure reliel
devices, This use condition also
requires that fittings for refrigerant

¥ iy y SAE

Pt it |
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conlikners of 20 s or greater will be
consistont with SAE J2844 [same liltings
i for low-side seevicn port in SAE

Jia)

The second vse condition requines tho
manufactumer of MVAL systoms and
vithicles {(f.e,, tho original equipmon!
manufacturer [OEM]] to conduct and
kewp reconds of a risk assessment and
failure Failluro Modo and Effects
Analysis [FMEA) for al loast threo years
fromm the: date of creation. Thins s an
existing industey stundard, SAE [1730,
thit gives guidance on how o do this
It is stancdard industry praction to
pierfoem the FMEA and 1o keep it on Gle
while the vehicle is in production and
for several years allerwards (115, EPA,
201 0a).

Reasons for Revised Use Conditions

EPA proposed five use conditions in
the Notice of Proposed Rulemiking
[NPREM] (Ocinber 14, 2008; 74 FR
53445). One vse condition reqguired
manufacturers o mest all the salely
nrquirements in the standard SAE 6349,
“Safely Standards for Motor Vohicle
Relrigeran Vapor Compression
Systoms” and required use of unigue
servicing fittings from that standard.
Another use condition required
avtamobile manufactures W perform
Fublure Mode and EfTect Analysis
[FMEA) and 10 keep recards of the
FMEA,

The remaining thres proposed use
conditions specifically addrossed risks
of Mummability of HFO-1 234y and
indirectly addressed risks of generating
hydrogen Nuoride (HF) from
combustion of HFO-1234v[ For the first
of thoso proposed use condilions, which
wilidressed the passenger compartmonl,
thi concentration ol HFO=-1234v1 was
A 10 excesd the lower Mammabsility
limyit [LFLY in the froo space Tor more
than 15 seconds. For the socond
proposaed use condition, which
nddressed the engine compartmaent, the
concentration of HFO-1234yT was not 1o
ixeeod the LEL for any period of time.
A third propossed use condilion, which
alsa gddeoszed the engine compartment.
would have roquired protective dovices,
isolation andfor ventilation lechnigues
inureas where there is 4 polential 1o
generate HFO-1234y1 concentrations al
or abave 6G.2% valume o volume [viv)
in proximity 1o exhaust manifold
surfaces and hybrid or electrie vehicle
vlechric power sources,

EPA based owr dotermination of the
appropriate use conditions to include in
the final rule using information in the
dnckel at the time of proposal,
comments received on the proposed
ruls, and additicnal information we
hiwe eecoived since the NPRM was

|II|.|l|i..\]'|l‘1|. We provided additional
opportunities for comment on the
prublie communts and additional
informalion we recoivisd with thom
when we re-opened Lhe comment LH.‘Pilltl
on the |.ll'|.:l[l|lew.|| rulo [74 FR Ga55H,
Docombar 26, 2008; 75 FR 6336,
Fesbiruary 9, 20010]. Firsl, SAE
Inlermational s 0 nopuralive Research
Program (hereafter called the SAE CRP)
issud @ now report on Doecember 17,
2004 axsessing risks of HFO=12345 T and
carbon diosids (C0:) as refrigerants for
MVAL. This repart found that the risks
of HFO=1234% T were low wowerall, and
sumaewhal less than risks for anothor
protential wlteemative refrigerant (00,
itlso know as R-744). The Decembor
2009 CRP report found that the greatest
risks from HFO=-12345T are likely 1o
coma from generatlion of HF, both from
thermal decompaosition und from
igniticn, rather than diroct fire risks
from ignition of HFO-1234vl [EPA-HQ-
DAR-2006—-64—0056G.2), (HF is 4
sovere irritant 1o the skin, oyes, and
rispiralory syslom,) The SAE CRP
estimates risks of excessive HF axposure
al appeoximately 4.6x 1012
ocourrences per vihicle opamting hour
and risks of ignition a .'||rp|"||1s'|m||rr:|l;
0210 ¥ pecurrences per vehicls
aperating hour. These comespond
roughly to one sccurmence in the entine
LLS. Moot of passenger vehicles over 2
yours for HF risks and one cocurrence in
the 115, vehiclo Neat every 100 yisues for
Nammability risks, 2 For comparison, the
risk for oxcessive HF exposure is loss
than one len-thousandth the risk of o
highway vehicle lre and one fortieth or
lizss of the risk of a fatality Trom
deploymont of an airbag during o

crhiche colliston (EPA-HO=-0AR-2008-
0BG4-0056.2]. Even theso estimales may
bt comservative because they assumn
that refrigerant could be reloased ina
collision sevare onough fo rupluee Lhe
evaporalor (under the windshield) whils
the windshield and windows would
remain intact and would provent
ventilation into (the passenger cabin in
case af o collision [(EPA-HO-0AR-
Z006-DGG4-D056,2).

Second, we recoived o number of
public comments rogarding the
proposed use conditions, Some
commenlors cluimod that the second use
condition concerning concentrations in
the enging comparment was infrasible
because in the ovent of & leak, there
wonld always e some small volume
that would have o concantration over

¥ Assuiiimes Dot of spppeoximately 2580 millo
passanger velilches and (vpheal vehicls opemtion of
W01 hours per year. Sourons: LLS, Conmas, khipa’f
rangarri el 30 T o ddes!
Hilk, aal o] 151 EPA-HO-0AR-

W LTS
Tl f Ml r:.ll 5
TN U T Wl

thir LFL: thisse commenlers further
stated] that exceeding the LFL would not
AN |"\\._'|r'i|.:|.' creale a risk of ignition,
beciuse one could have a leak that is
nol near o sourcs of heal or Mame [EPA-
HU -0 R-2006—-664-0116.2; EPA-
HO=0AR-Z000-MH4-0080), Somae
commenters stiated that Mammability
wits ol a signilicant risk from wse of
HEQ=1234v[, given the results of the
SAE CRP risk assessmont [December 17,
2004, These commenters statod that the
uss conditions limiting refrigernt
concenirations wers ol Necessary.
These commenters also suggestod o
number of alternative wavs of phrasing
the vse conditions onoorder 1o addess
risks from HF as well as Mammability,
Muost of these commiens supeste]
ralying on the purformance of a risk
assessment and Failure Mode and Effoct
Analyvsis [FMEA ) consistent with SAE
11730 to determine appropriale
protective strtegies, iher commentors
stated that the wse conditions ware not
sulficiontly protective as proposed
biscianse of other risks: (1) Risks du o
generalion of HF from HFO=1234y T
binth From thermal decomposition and
From combustion; (2) risks from dired
tosicily of HFO=1234vE and (3) risks
from Nammability of HEO-12345
becuuss: the LFL bocomes lower than
6,2% al tomporatures higher than 21 °C
(EPA=HOQ-OAR=20006-{0E4=0084,
=[H054, =0089, 0097 and -DO57),

After evaluating the comments and
the additional information made
available 10 the public through the re-
opened comment perfod, we have
decided not 1o '||11~.||u:iu thet throe use
conditions that directly address
Mammability in the inal rule, We
boliove thess wse conditions are not
necxssary Looonsure that overall risks to
human health and the environmant
from HFO=1234v will ber similar 1o or
less than those of other available or
petentinlly available refrigerants that
EPA has qlw.utgr st oor ||ru|msu-d s
acenplable for MYAC, This is becaese of
the low overall levels of risk identified
for HFO=1234% 1 from Mammaldlity and
from ignition of HF (EPA-HOQ-0AR-
2008-0664—0056.2), The highest risk
identified for HFO-1234v( is potential
comsumer exposure 1o HF from
tlecomposition and ignition, which is of
the: same order of magnitude of risks of
HF [rom the currenl mos! commoan
automuotive mfrigormant,
hydrofluorocarbon (HFC)=134a2 [order
of magnitude of 1012 svents por
vohicle oporating hour), EPA proviously

FHFC-134n b alen kivewn as 1.1,1.2-
Sartra il emos busmen o, when ussd as o pefrigerant
H-134a Tha Chmpslcal Absirocia Ssrvioe Reglary
Sumibwr [CAS B M) (8 #11=87-1
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found HFC=1344 acceplable for use in
now and retrofit MVACD systems (59 FR
13044; March 18, 1994; and 680 FR
T068E, Jume 13, 1995]), withoul s
comditions addressing rsks af HF, Since
that time. EPA has heard of no cases
where someans has been injured doe to
exposure o HF from decomposition of
HFC-134a from an MY AL systiem, and
o risk nssessmenl from the SAE CRP
fond no published reports in the
miedical lergiues of injuries o fire
fighters or vohicls passengers from HF
of ather decomposition products of
HIFC-134a [EPA-HOQ-0AR-2008-06464-
O00B). The direct risk of Nammability
from HFO=1234vT is extromely small,
Further, the risks of HFO-1234vT are
comprithile o or lims than the risks from
other available or potentially available
altermatives in this end-use that EPA has

alres listed or proposed as sccoplabile
{e.g.. HPG-152a,* HFC=134a. and CO;)
[EPA=-HO-DOAR=-2008-0604-008G,1),

Wi hive concluded thit the use
comditions we are including in the final
rule address the risks from both HE wnd
flammability, Industry stondard SAE
16349 [ndopted 2001]) provides fora
pressure reliel deviee designed 1o
minimize direct Impingement of the
relrigorant and oil on hot surfaoes and
for design of the relrigerant cireait and
connections (o avoid mefrigeranl enlering
the passenger cabin, These conditions
will mitigate risks of HF genorstion and
ignition., The pressure release device
pnsures thal pressure in tho system will
nol reach an unsale level thal might
cause an unoontrolled, explosive leak of
rofrigerant. such as if the air
conditioning system is overchargod. The
pressure release deviee will reduce the
likelibood that refrigerant leaks would
roach hot surfaces thst might lead to
pither ignition or formation of HEF,
Designing the refrigeram circoit and
connections (o avoid refrigersnl enlering
thi passenger cabin ansures that ifthorm
i= i lieak, the mfrgerant s unlikely 1o
snter thie pussenger cabin, Keoping
refrigerant oul of the passenger cabin
minimizes the possibility that thero
wuonld be sufficient lovels of refrigerant
to reach Mammsble concentralions or
that HF woulid be formisd and
transported where passengers might bo
I.".‘;}IHH‘I.HI. h
“her bast prroposed use condition,

roquiring minu kicturers o conduct and
keep records of FMEA according to the
standurd SAE 1730, mmains
unchangd.

The propesed pse condition regarding
conducting and kaeping records of o

AHPC=152a |s also known as 1.1-diEnononthane
ar, whian used as o midgemal, B=153s The CAS
Hug, No, s 75374

Falluee Mole and Effects Analvsis
nceording to the standard SAE 11739
rumains unchanged, We have rovised
the remaining propossed use condilion
by replacing the reference o SAE J6349
[adapled 2009) with o reference 1o the
2011 version of the standard and 1o the
Htings for largo rolrigerant containers in
SAE [2R44 (2011), This is the mos
recent version of the SAE 1630 standard,
with now prowisions designed
spscilictlly To address use of HRO-
1234yl

V. Why is EPA finding HFO-1234y1
acceptable subject 1o use conditions?

EPA is finding HFO-12:84v[
pceeplable subjsct o use conditions
Isecause the use conditions are
nocessiry io snsune thal wse of HEO
1234y T will not have a significantly
greator overall impact on human health
and the environment than ather
available or potomially availablo
substilules for CFE-12 in MVAC
syrlamas, Examples of other subistitules
that EPA hasa r|u|.||:|.' found acceplable
subject o use conditions for use in
MVALC include HFU=134a and HFC-
1520, HFC-1340 is the allomstive most
widely used in MVAC systems toiday,
EPA has also proposed to lind 00
[R=744) .I|.:|:.|:||I||.|r & subijoct (o use
conditions in MV AL [Segptember 14,
20006: 71 FR 55140).

Al altornutives listed as scceptuble
foor user in MVAC systems in passengur
cars angd light-cuty trocks are required
fes beave pnique fitings undor use
conditions issued previously under the
SMNAP Program al appondix D to subpart
Lol 400 CFR et B2 (81 FR 54040,
Octobor 16, 1996). Thus, all substitules
for use in MVAC systems in passengir
cars wnd lght-duly trucks are suliject to
Those use condilions, of o minimom, il
found sccuptable and thus ams ideatificd
as accaptable subject 1o use conditions,
For HFO=1234v[, the unique [ttings
that must b wsed for MYALC syslems are
thoss required in the industry standard
SAE 639 (2011). Tho Btting for
rifrigeran! conlainers of 20 [bs or larger
is specified in SAE J20844 (2011]). The
original submitter of HFO-1234vF 1o the
SNAFP program has provided EPA with

ncopy of and a diagram for these unique

fittings. As describod above, the fntings
will be quick-connect Ritings, Oiforent
from those for any other refrigerant. The
low-side service port and connoections
with containers of 20 Ibs or greater will
have an outside digmeler of 14 mm
{0,551 Inches) and the high-side servico
et will hive an outside diameter of 17
mirn [0.663 inches), both accunito to
within 2 mm. The submitter has not
providisd, and the SAE standards do nm
inclade, uniguae fltings for use with

amull refrigerant cantainers or can lps.®
Thus, the fnal use conditions do nol
allow vsa of small containoes for
servicing MVAC sysloms,

In illllh“l!ll to the use conditions
regarding unique Gitings, which apply
under appendiz D o subpart G of 40
CFR part 82, EPA s roquiring uso
conditinns for the sifi design of new
MVAL systems using HFO=-1234v],
consistonl with standards of the
automodive industry leg, SAE 1739,
SAE [639), These use conditions are
intendod to onsure that new cars and
light=duty trucks that have MYAC
systems That use HFO=1234v[ ane
specifically designed 1o minimize
rolease of the relrigerant inlo the
passenger cabin or onlo hol surfaces that
might result in ignithon or in generalion
of HF, The indestry standard SAE 1736
gives guidelines on designing vehicles
tex ancledress thise risks,

Cost amd Availability

EPA recelved initial estimates of the
anticipatid cost of HFO=1234%1 from
the manufacturer, claimod as
confidantial business information, as
part of 1hi initial SNAP submission
[EPA=HQ=0AR=2008-0064-0013 and
00131 ) Initial publicly available
estimatos on the cost of HEO=-1234y1
werd for approximately S40-060/pound
(Weissler, 20068), Tha st automolile
manufactiurer o snnouncs i
commitment to use HFO=-1234yT as a
refrigerant has confirmed that 1he prices
in s lang-leem purchase contracts ane
in the rnge that EPA considered at the
time of proposal [Sciance, 20000,

In May 2010, twa major chemical
manufaciurers, including tho original
sulimittor, issusd o press reloase,
committing 1o building a “world-scile
manufaciuring facility™ 1o produce
HFD-1234vT (EFA-HOQ-OAR-2008-
O6G4—0128. 1), The same manufaciuroers
have commifted to providing HFO-
1234y T in time to maect regquinemaents of
i European Union directive (o wse only
rofrigorants with GWE less than 150 in
now atomohile designs starting in
2011.

Environmentol Impects

EPA finds that HFO-1234%T does not
pose significantly greater risk o the
environmeni then the other substitotes
that are currently or polentially

"The SAE a0 standard speciles amigue fiftings
Far leigl v il hinw-aide servion pocta anal 1he
ety Bsctizrer o] HIFO-1 234 vl suprports (hise
Attknga. Tha undgue Mitiag for beige contaknoens for
s b1 merviclng by penbeaslionials (., 90 o 30 Tha)
I the says wa the Kiting for the low-sbils sorvics
port Im SAE jE% anl bs also specilled in SAE [35e4
*R=12H v Now Halrigerant Purity and Container
wenenils Lised in Mobile Air-Comditioning
(LLE EPA. 2010bi

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

Doc Number: HFO-1234yf

Part 6 - Page 193




Honeywell

Solstice® yf Refrigerant User Guide

o Table of Contents

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

17492

Federal Register/ Vol. 76, No. 60/ Tuesday, March 29, 2001/ Rules and Rogulations

avallabde, In al least one aspect, HFO-
1234wl is significanily better for the
anvirmonmont Than other alternalives
currently found acceplabile subjiect to
use conditions, HFO=-12345T has o
hundrod-yviar timoe horizon (100-yr)
global warming potential [GWP) of 4
[Mialsen of of,, 2007 Papadimitriow of
ol,, 2007), compared 1o a GWEP ol 124 for
HFC~1524a, and a GWFP of 1430 for HFC-
134w (IMCAE, 2007 ). OO, another
substitule currently under review in this
onid-use, has a GWP of 1, which is
lowwer, bt comparable 1o the GWE of
HFO=1234% L Informalion on the
schedule for EPATS final rulemaking on
0 as o substiigte in MYAC, RIN 2000
AME4, is availablo in EFA’S rogulatory
ageenchin ot Mt mginfo, govy
jjm’nlir fdvleAgendaMain, A number of
other refrigerant blends containing
HFCs or HCFCs have boen found
acceptable subject 1o usa conditions in
MVAL that have highier ( 5 in the
range ol 1000 fo 2404, such as B—26A,
R—414A, R—4148, B—416A, and R—420A.
Further, HF( =1234v T has no ozone
teplotion potential (EPA-HO-0AR-
2008044001 3), comparabilo (o CO;,
HFC-1524, and HRC-13440, and has loss
risk of ozone |ir'||||'ril'|n than all
refrigorant blends contiaining HUFUs
that EPA previously found acoeptabily
subject 1o use conditions for MVAC
sysions,

EPA also considered the aggrogati
environmenial mpact of all anticipated
emissions ol HFO=1234vf, both for the
proposed male and for this Anal rule. We
performed a conservative analysis that
assumed widesproad use of HFO-
1234y Fas the primary refrigerant lor
MVAL, as woll as for othor refrigeration
and air conditioning uses that were not
included in the manufacturer’s original
submission (ICF, 2000; 1CF, 201 0a,b.co)
Thus, wa beliove that actual
environmonlal impacts are likely 1o be
lerss than thoss we considersd, eithor at
the proposal or final stag:,

Under Clean Adr Act regulations [sep
40 CFR 51100051} acldressing the
development of State implementation
plians (51P5) to attain and maintain the
riitional ambient air quality stundands,
HFO=1234vT s considered a volatile
organic compound (VO] Availabile
inlormation indicates that HFO=1234y]
has greater photochemical reactivity
than HFU—1344, which is exempl (rom
the dofinition of "VOC™ in 40 CFR
51, 100(%). Somie of the other .'.ju.l,:|rr::|1|.||
substitutes in the MYAL ond-use
conlnin Vs, such as R—06A, R-
41440, B—4140, and B—426A. VIS can
contribute to ground-level ozone (smog)
formation, For purposes of State plans
tiy adddress ground-level mone, EPA has
1-M‘:1!I||111| VOGS with negligiblo

photochemical reactivity from
regulation (40 CFR 51,100(=1). The
manuficturer of HFO=1234yT has
subimitled a patition o EPA requesting
that the chemical be exempled from
reulistion as @ VO, bused on a claim
that it has maximum inceemental
resctivity comparable to that of ethang
[EFA-HOQ-OAR-200H-0064-0116.1],
Separate from this action, EPA is
reviewing thal request anil plans to
Iasue a proposed ruls to addeess i
Information on the schedale for EPA'S
proposed mlemaking for exemption
from regulation as a VIO Tor HFO-=
1234%T, RIN 2080-A038, is available in
EPA's regulatory agenda st hitp?
www, e fogovd publicddod
eAgenidahioin,

Regardliss of whether EPA
determines o exempt HFO=1234yT from
n.-w,lluriu a5 a VO Tor Stale ]lllmtlil'lll.l;
prurposes, edher analyses svailablo in the
dockel during the public commont
prerbesd i bt that the additional
contribution o growsd-level meone due
Lo i widespread switch o HFO=1 234y
is lIkt:I_I.' B e apound 0,071% or loss of
all VIX: emissions, based on the
formation of reactive breakdown
prroducts such as OH -~ (Luecken of al.,
2004). Since issuing tho NPRM, we
prrformied an additional anulysis that
finds a worst-case increase in the Los
Angeles region of 000080 ppm, or &
contrilution of pnly 0.1% af the 1997 -
hour standaed for ground-love
0.08 ppm (ICF, 2000b), Our initial
analysis at the proposal stage hod
eslimaled 0 maximum incroase in ozons
of 1.4 to 4.0 of the standand in the
sameo region (CF, 2000), The major
difference bistween the 2008 and the
2010 versions of this analysis invalved
maodeling of stmospheric chomistey, The
2010 study was based an the kinetics
anid decomposition products predicted
for HFO-=1234v 1, rathor than using the
oxbdation of sullur dioxide (S0 as 4
praxy for decomposition of HFO=1234y[
ax was dong in the 2009 study, The 2010
analysis used updated basoline omission
estimales that woere 1.5% higher to 5.8%
loweer than those in the 2000 analysis,®
dopending on the vear analyeed (ICF,
2010e]. We also evaluated
environmental impacts based on
altermative emizsions estimales from a
peer-poyiewod jourmal article provided
during the public comment period
(Papasavva of al., 2000} 7 these vialues

& Theean chmnges in astinsaies allscl ongoing
pidatos 1o EI'A s Vintaging Model, 8 maodnl ik
conaldors induatry trids i dilfersnl ond-asos hal
histiicwally lave ussd CEYS

 Analymd senarios conabdooed HPO-1 23451
LR L el Frona bath MVALC
Eyminrms anidl sla wlr comdlitioeibng and
mirigeration evsisma. Tha analvals also conskdensd

[iiet ]

ranged Mrom 26,2% o 51,1% lower than
EPA's estimates in the 2000 analysis
(ICF, 200 1CF, 2010c),

Anothor potential sovironmental
impact of HFO=1234vT is ifs
dimosphoric decomposition to
trifluormacetic acid (TFA, CF.OCOO0H),
TFA is u strong acid thal may
aceumubite on soll, on plants, and in
aquatic eensystoms over time and that
miay have the patential to adversely
impact plants, animals, and ccosystems
Other Muorinated compounds also
i ompose o TEA, including HFC-
134, However, the amount of TFA
produced from HFO=-12343T in MVAC s
estirmalod 1o b al loast double that of
curroml natueal and artificial sources of
TFA in rainfall (Luecken ef ol., 2000),
An initial analysis performed for EPA at
the: proposal stage found that, with
|IiR|I]_1.' conservalive emission aslimolos,
TFA concentrations in rwinwiter could
b ais high as 1,8 mg/L for the maximuam
monthly concentration for the Loy
Angeles aren and would be no higher
than 0.23 me/L on an annoal basis,
|:|::|:||p.:|.‘|1|. ter @ mo observes] advorsas
effect concentration of 1 mg/L for the
muost sonsitive plant species (BCF, 2009)
This amalysis concluded, “Projected
lewels of TFA in rainwator should not
resull in a significant nisk of
pcofoxicity,” A more recont analysis by
Luecken e af (2000) that became
available during the inithal public
comment period reached the conclusion
that emissions of HFO-12344{ from
MVAL could produce TEA
concontrutions in minwater of 178000
tor s0th the no-observed sdverso effect
leve] INOAEL) for the most sensilive
ilgae species expected (Lueccken of ol,,
2000, The conclusions in the Luocken
study are supported by additional
analyses that have bescom availablie
simen we issuod the proposed rele. A
studly fromm the Natlonal Institute of
Advanced Indusirial Scionce and
Technology (AIST) in Japan, which
beecawmae available during the mo-opened
comment period, estimated that
concontrations of TEA in surfisce walor
worald be approximatily twice the leviel
in rainwaler (Kajihamm ef ol 2000}, This
stuely found that this higher level in
surface water would bo roughly 1/60th

watiarine whik Byphcal ombssbons From MYAD

eyl during the emikie war slmilar b0 tose frosn
izpre WIVAL avaie nig HEPE=1 3wl

it e avainario will o] s ki o o FIFO—
12y of appenaimately 50 givr per walicke, in line
with emissions estimains o a stady by Papasayva
o inl, | 2000 (EPA=H DA R= B =011 14.1]
Major differences babwesn (e ol soarces e lade
asdutiplinis of & kv leak mali [56'% of chargs v
B'% ol chiargn) and o lower annisalized 5 |
ditring 1% of change va 10
for the Pag t af, papor coenparsd (o

[ bk

chargel
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the MOAEL for the most sensitive algae
species, oven with assumplions of high
omissions levels (ie, assuming that all
Iypes of religeration and AC equipmaent
currently using HFCs or HCFCs, not just
MVAL sysloms, would use HF(D-
12340, Kajihara of al, (2000} evaluated
soenirios specific o Japan, with
emizsions of approximately 15,172 o/
vr in 2060, compared to a maximum of
64,324 melric tans/vr in 2050 in 1CF,
200 or a maximuom of 24,715 melric
tons/yr in 2017 in Luocken of of (2009).
All three studies noted the potentinl for
accumulation in closod aguatic systoms,
Asowe dovoloped the proposed mule.
the dati we relied on indicated that in
the worst case, the highest monthly TFA
concontralions in the area with the
highest expected emissions, the Los
Angnles are, could exoeed the no
ohservod adverse offec! concentration
fiar this most sensitive plant species, bul
annuil values would nover excesd that
value, Further, TFA concenlmtions
wiould never approach levels of concern
for squatic animals [ICF, 2000). In a
muore recon! analysis, ICF (20000, b,
o} performed modeling for EPA using
the kinotics and decomposition
provlucts predicted specifically for
HFO=1234y[ and considered rovised
emission ostimates that were shightly
lower than in & 2000 analysis (CF,
2000), The rovised analysis found a
maximum projected concentralion of
TFA in rainvwater of approximatoely
1,700 /L, roughly one-thowsandth of
this estimate from oar 2000 analysis
{ICF, 20108), This maximum
concontration Is roughly 34% higher
than the 1,264 ng/L m]u:'ll'h.:d by Luncken
of al. (2000, refecting the higher
emission estimales wo used [I1CF,
2000b) A maximum concentration of
1700 ng/L corresponds 1o roughly 1/
fiith of the NODAEL for the most
stnsilive J|tg|||: species—thuos, it is nol a
lewel of concern, Wa find thess
additional analvses confirm that the
projected maximum TFA concentration
in rainwiler and in surfics witers
should not result in a significant risk of
aqualic Woxinity, consistont with our
ariginal proposal,

Humeon Health and Safety Impacts

Decupational risks could ocour during
the manufcturo of the refrigernt,
initial installation of the rfrigerant into
the MVAL system al the car assembly
plant, servicing of the MVAC system, or
final disposition of the MVAL sysiom
{fe., recyeling or disposal ), Consumer
rsks could oceur (o drivers or fidoes in
the passenger comparimont, Risks of
oxprsury (o consumers could also ocour
il they purchase HFO=1234v 1 and
attempt to install or servics the MYAC

system withoul proper training or use of
refrigeran! recovery equipmont. In
addition, membors of the general pubti:_.
consumors, and first-responders could
face risks in the case of a vehicls
accident that is severe enowgh to mlodse
the refrigerant.

Tov ovarbuate these potential human
health and safety impacts, we
considersd EPA's own risk assessmonts
[EFA-HO-0MAR-2006— 06640036 and
=003a1, a5 well os detailod risk
assossments with Buli-tree analvais
from the SAE CRF [or HFO=1234%T and
OOy [EPA=HO=0AR=2008-0604-0004
and —0056. 2}, and sciontific data
prowided in public commonts on the
topies of health and safety risks® Health
and safety risks that wo evilugtod
includod direct toxicity of HFO-1234vE.
lith long-tarm and shorl-terms; toicity
of HF formed through thermal
decomposition or combustion of HFO-
1234yl and Nammability of HFO-
1234vl

Decupational Risks

Fer lomg=term ocoupational cxposure
s HFO=1234v [, EPA compared worker
uxposures o a workplace exposure limit
nf 250 ppm * over an &-hour fime-
weighted average, For shor-term
pecuprstional exposure 1o HFO=1234y T,
wir compared worker exposure 1o an
neute oxposure limil of 98,211 ppm,
dividind by a mirgin of expasure of 50,

"3 Sapiociber 30, 2000, e pecedyrd o final
rapd frans the e Foderal Envinomseant
Agnney (LA} witk adillviemal 5 fosm, i froi
Iwstipg of HFO=120yls patemnilal for Nasmmabiliny
sl Toee geaiormLing Woyidrogun Msoride. Althaugh this
Clnand. W 1 ol 1y Karln Arw 1By 1o
piicess for i b anabyes i b deptie oor
proliminary review found that the procedares thay
tisenl ool man ¥ (crsalistic provisiois (hat am
il Pl vadil je dsir edis Loty adiel b st el did
il pryile peoper contmls (ee, lecking a
(U PRE | R e I ETTH T
Img Lty risk., i
w din ot vary slgnificanly from thass we mw

yizg om for il Bral mbe, Thoe, ooy prelbminary
mmyview ol the UBA tesl procedums and monilia does
il maggest thal we should re-evalaale our decision
bir Flinek HFO=1 2340 noce pla kil gibodd b cies
il

*This wim based om o NCOAEL of 4000 ppm Bom
the sludy. *An Inkalation Pmoaial Devmiopnental
Tosichly Shady of HFD-100451(2,2.3,3-
Tutrmlhipomgospaone | in Rublsita. "8 —H-LIAR-
IEON-N6EL-004 1. Wi ussid & Tactor ol 110 i soomsnd
Bor 15
andmals il humans, and o margin of exposam o
o lective uncortainhy Bctor af M Unoartaindy
Esatww ol 1 wern mamigreed for animal jo human
axtrapalation, and 10 for variabilily within the
liinan popialation The liong- Il'—u urlrt|r|nl-n
N e } an fodlows: 4000 paim
[ vl o s s ) f el e bedl hisiinam
s et inelan binss | expomnenal x0% (U foe dmkinsl o
lsumman exteapalatleon] = Vs [UF lor varshildy
wwilliie U Bnensem porpia bal b ) expesam ) = 250
ppme This walue was compamd agains B boar
avnrigs concsmimbioons. See EPA-HO-OAR-2000-
(e =AMH 0 el EA =T B =0 AR =T O[T R

I

s (11 Isdood coneseimtions betwesn

for & value of 3270 ppm over 30
mimfes, 1211

Soction 609 of the Clean Adr Act
requires technicians servicing MYAC
systems for consideration (g, roceiving
maey, credit, or services in exchange
for their work) (o use approved
refrigerant recveling oquipment
peopieely amcl 1o have proper fraining
and certilication, Therefore, we axpec
that prafissional lechnaicians have the
proper equipment and koowlodge 1o
minimixe thoir risks doe W exposune 1o
refrigerant from an MVAC system. Thus,
wir found that workor exposure would
b low, Furthor, EPA inlends to pursus
a future rulemaking under Section G
of the CAA to apply also o HFO-1234%1
(e, servicing practices, certification
refquirements for recovaery and recyeling
equipment intended for use with
MWVALs using HFO=1234%0, any
polential changes o the rules [or
training and testing technicians, and
recordkesping roquiremoents for service
facilities and for refrigorent ratailors), 1T
workers service MVALC systems using
certified rofrigerant recovery equipmaont
wler receiving training and testing,
exposure levels 1o HFU=-1234y [ are
watimitod to bo on the order of 4 1o &5
ppm oon an B-hour tme-welghted
average fas compared with a 250 ppm
workplaoe exposure limit) and 122 ppm
on & 30-minute average (as compared
with g short-term exposure level of
o, 211 ppmd | margin of exposues of 30
or 3270 ppm), [EPA-HQ-DAR-2006-
Db -0 EFA-HO)-0AR 200600664

o= This v hasod on g SOAFL of 51,600 ppm
Frsa b winily, Sub-siuie [2oweok] Inbalation
Toiciy Study with FHFO=1224vf inomin” EPA-=
1B A e 2 O et |ru1u1r.nn..,l 0204, @ lecton
of 1.9 10 socownd for dilfeences in blood
woicw Bl Tl weet anbmals and Lisinans ail &
tisirigd B ol i panaeiine oF collectbve unourlali by facioe
of 30 Uljpcwrtalnby Loiborm al 3 weie aslgnod for
amimial 10 humman ox apalat

™
1HEET Wi aenanirn viklioo vens caloulabod s
a1 EAH prpma {amibmal exposum) = 1.0 (mtio
of estimated human sxposumsy i an puomiiie] =
V8211 prpm This value wes thes divided by (b
et xpeaine in waech soenarie, sud cotngarel
asgainat e lingel marysh of expoei af ML See
A= HO=CA H = =i =000 i EFA=-HIO-
AR = 3 MR — Ol D

o1 Frar camniputieon, e SAE THI used] v posiarm
lirmbt of 5506 prpan ovor B oo anid 115000 ppan
im Fieks for (lssss mste

sl oty Uhe B-fay
Weirkplace En til Expasaarn Liznit [WEEL]
for HFO=1234¥] and for shori-lem exposiam
mamiming & NUAEL of appronimalely 406000 ppan
from (e slady, =Acute [4-Bour) inhalstion ioxicity
atualy wilh HFU=120 T i rete” Noba that EI"A
oo v Ll Ul Pasiling thiat 1

by wiwily Bomaned & NOATTL. W
v 1oy abionw sl e odhects ad all bevelka e
presance of groy discolooubion im 18
of thit bt aniienals.
nlection, FPA's risk sssessnoni ||:=|vrl @ ‘\“.‘;I L
Iroma n mshacule atudy insinad of & LOAKL from an
e stualy

Il TE]
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O3E). We also analveed exposur levels
during manulacture and final
disposition al vehicle end-of-life, amd
Fouend thiat they would b no higher than
240 PRm ana 15-minule dverage or 8.5
ppm on an B-hour me-weightod
average [EPA-HO-0AR=-20046-0664
O0aR]L Therefore, the manuficiure, use,
wnil 1|.i.»||1|h.|.| of recyeling of HIF(-
1234v T are not expected o present a
toxicity risk o workers,

W dhic nit analveee the risk of
generation of HE in the workplace, In its
Docembser 17, 20040 Risk Assessimoent for
Alternative Rofrigennts HFO=1234yf
and A=744 (23], the SAE CRI
inclicated that "service lechniciins will
be knowledgeabile about the potential
for HF goneration and will immediately
move away from the area when they
peroeive the ieritancy of HF prior to
being expossd alrovis o hoalth-hased
limit" [EF A=HO=0DAR=2 004004~
056, 2). Since there is o similar
ptential to form HF [rom e MV AL
refrigerants thal have boen waisd for
vears, such as CFC=12 or HRC-1344. it
is reasonable fo assume thil servioe
technicians, recvelers, and disposers
will handle HFO-1234% 0 similarly and
thiat use of HFO=-1234yF does nat posi
o significantly greater risk in thoe
workplace with regard (o HF generatlon
than the use of those other refrigerants.

In that same reporl, the SAE CRP also
discussed qualitatively the risks for
emergency responders, such as
firefighters ar ambulance workers that
resprnd in case of a vohicle fire or
collision With regard to risk of fire, the
CRP repon stated that *Due o the low
burning velocity of HRO=1234v1,
ignition of the refrigerant will not
contriltute substantially 1o & pre-existing
fire”™ (EF A-HO-0OAR-2008-0664—
0056.2). EPA considers this reasonahlo,
given a burning velocity for HFD-
1234vE of only 1,5 cm/s. This is morm
than wn order of magnitude less then the
hurning velocity of gasoline, which is
approximalely 42 cm/s (Covie and
Yuksel, 2005}, Conceming first
responder moposure o HEF, the SAE CRI1Y
stitod, “Professional first responders
alsa have training in chemical higsands
and possess appropriale gear which will
prevent them from receiving HF
exposures above health-based limis®
[EPA-HOQ-OAR-2008 00640056, 2).
W agree with this assessment, Other
MVAL refrigerants containing Auoring
such as CFC-12, which was historical lv
usedl, und HFC-1344, which is the
pridominant refrigorant currently in
use, #lso can produce HF due to thermal
|||'|:|rm:|||:|.-|.iril:|n or combuastion, and
sminki nrd other loxic cheomicals aroe
lilnill.' 1oy ki presont in case af an
awlomative Mre (CRP, 200060 There fore,

it is reasonable o axpect thit first
respondors are prepared for the
presence of HIF and othor loxic
chemicals whon approaching a burning
vehicke and that they willl woar
appropriate prersonal profective

equi proent,

EPA's risk sareen [or HFO=1234y1
evaluated Dammabilily risks, including
ocoupational risks. Modoling of
concontrations of HFO=1234yl in
workplace situations such as a1
equipment manufacture and during
||i:-;1|1|h.'.1| or recveling ol vehiclo end-of-
lilst found short-term, 15-minuto
concentralions of 28 ppm or less—far
below the lowar Dummability Hmit
LFL) aof 6.2% by volume (62,000 ppm)
[EPA=HO=0AR-2008-0064-1138). The
SAE CRIMS risk assessments ovaluated
Nammabibity risks by comparing
ooncon i FO=1234v [ with the
LFL al 6,29 ECRP conducted
Computational Fluid Dynamics [(CFD)
muodeling of exposure levals in case of
aleak ina system in a service shop, The
SAE CRP's carlier Fobruary 26, 2008
risk pssessment found that o heaked
concentration of HFO=1234v T exceadod
the LFL only in the mos! conservalive
simulation, with the lirgest relrigerant
feak ond with all air boing recirculatod
wilhin the passenger cabin (EPA-H(}-
OAR=2008-0664=0010), Uipdated CFD
muoduling purformod for the Docember,
2000 SAE CRP risk assessment found
that concentrations of HFO=1234yT
sometimes exceoded the LFL, but only
within ton contimetors of the loak or less
(EPA-HO-OAR—Z8-0064—M56.2].
The risk assossmant found the risk of
this ocoupational exposun: scenario o
b oo the ordor of 102 cises per
working hour. We note that HFO-
12347 15 less Oammable and resulls in
i less energetic Mame than & number of
fluids that mator vehicle service
technicians and recvelors or disposors
deal with on an regular basis, such as oil,
anti=frees, transmission Quoid, and
gasoline. HPO=1234v[ is also bess
fammibile than HFC-152a, a substitute
that we have aleeady found acceptalile
for mow MY AL systoms subjoct 1o uso
conditions. Thus, EPA finds that the
risks of Mammability in the workplace
from HFO=1234yT are similar (o or
loweer than the risk posed by currently
available substitutes when the wese
conditions aro mal.

Consumer Exposurn

EPA's reviow of consumur risks from
toxicity of HFO-1234yl indicated that
potential consumer [passenger]
exposure from a refrigerant leak into the
passenger comparbment of a vehicle is
nol expecied to presont an unreasonable
riak |EP A-HO-OAR-2000-0664—M36,

EPA~-HO-DAR-2008-0664-00085 ],
However, consumer exposure from
filling, survicing, or maintaining MVAC
sysloms misy cause exposures al high
enough concentralions to warran!
concerm, Specilically, this risk may be
due 1o a lnck ol professional rining
el due b0 refrigerant handling or
combainmaent withoul the wse of
rafrigerant recovery aquipment cenlifed
in accordance with the regulations
pramulgated under CAA Seclion 600
andd codilied at subpart B ol 40 CFR pan
82, Consumaor [illing, servicing, or
maintaining of MVAL systems may
ciuse exposures ol high enough
cuncenirations o warrint concern
[EPA-HOQ-OAR-2008— (MG 64 —00116),
Howoweer, this rule does nol \Illﬂ::iﬁﬂilll_\'
allosw Foor wses of HEO=1234vTin
consumer filling, servicing, or
maintenunce of MYAL syvstems, The
manulacturor’s submission specifically
acldressed HFO-1234vT a5 a refrigerant
foor wae by OEMs and by professional
lechnicions (EPA-HOQ—OAR-2006—
OGG4-0013,1)

The use conditions in this fnal rule
prowide for unigue servics Nitings
relevant to OEMs and 1o jore wiessionnl
technbcians (e, unigque Gitings for the
high-prossure side and for the low-
preessure sido of the MVAC svslom and
uninue fnings for large cylinders of 20
Ity e micree). EPA would roguinn
acdeditional informalion on consumer risk
and a szl of unigque fttings from the
refrigerant manufacturer for use with
small cans or containers of HEO-1234vi
befare we would be ablo to issue a
revised role that allows for consumer
filling, survicing, or maintenmnce of
MVAL systems with HFO-1234vL

EPA has issusd a significant new use
rule (SMUR) under the authority of
TECA (October 27, 2000; 75 FR 65987).
Under 40 CFR part 721, EPA may issup
a SNUR whaore the Agency determines
that activities other than those described
in the premanofacture notice may result
in significant changes in human
exposures or envirmonmental relese
lewels and that concern exists about the
substance’s health or environmental
elfects, Manufaciurers, importers and
processors of substences subjoct to o
SMUR must notify EPA ot loast 90 davs
bofore beginning any designated
significan! new use through a significani
nesw wse notice [SNUN] EPA has 90
days from the date of submission of a
SNUN 1o decide whother the new use
“may present un unrasonable risk” o
human health or the environment. I the
Agency does not determine that the new
use “may present an unreasonable risk,”
(i subminter would bo allowed 1o
engage in the use, with or without
coriain restrlctions, The significani now
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vses ideniifed in the SNUR for HRD-
124y 1 aro: (1) Use othar than as a
mlrigeran! in motor vehiclo air
conditioning syslems in new passonger
cars and vehicles: (2) commercial use
other than in new passenger cars anid
viehicles in which the charging of motor
vishicle air condifioning systems with
HFO=-1234% T was done by the mator
viehicle OEM; and (2} distribution in
commuores of products intended for uso
by a consumer For the purpases of
servicing, maintonance nnd disposal
involving HFO-1234v1

Uncler oxisting regulations in
appendis D 1o subpart G ol 40 CFE parl
B2, "A relrigerant may only be used with
the finings and can taps specifically
intemcod for that refrigerant and
designod by the manulacturee of the
refrigerant. Using a refrigorant with a
fitting designisd by anyome else, oven iF
it is differont from Gitings wsed with
other relrigerants, is-a violation of this
use condition.” The manufcturer ond
submilter for HFO=1234vF has Flfln'il:ll"'il
unigue litings for tho high-pressure
sicle and Tor the low-pressure side of the
MVAL systom and for largno cylindors
lor Flhlh'.\.'i.i.ulhli use [I!.'jlil:ulll_l.' 20 Ih or
muoire 2], Therafore, until the
manufaciumr provides anique fings (o
EPA's SNAP Program lor use with can
taps or other small containers for
consumer use and unfil EPA publishes
i final rule identifying such unigue
fittings, i would ba a violation of the
wse condition in appendix D 1o use
HFO=1234y [ in small cans or containirs
for MVAC, Beforo issuing o rule
nllowing wse of HFO=1224vl with
fittings for small cans or containers for
MVAL, we would [irst noed to conclude
through aither review under TSUCA or
under the SNAP program that use of
these smallor canistors would not [
an unreasonable risk o consumirs.

In our review of consumar risks [rom
HFO=-1234v], woe considered
informalion concorming consumoer
uxposur to HF from thermal
decomposition ar combustion of HFO
1234yl EPA's analysis ab the time of the
proposed rule focusasd on the
Mammability risk to consumers, which
il tha timie wo belioved to bo a
stgnificant risk in its own right, as well
a5 i way o provoni consumor axpostne
1o HF from combustion of HFO=1234y[

o EPA has ssomd Liss of & ppeoved unbiqes Stings
for pefrigerams n MYAL {see flps e govy
oo e/ ma e ge rante i dtmd). Thees e
I | o Uhe bilgh-aide ssrvice pua, low-alds

typaleal sl
servicing). an | ¥
1esard By comssmmmes], T i cylindens® s
ot [nfended to metrkct the enclstenon of oiber
coatainer sioes thal profesions] ssrvice tochubcians
roudghl s fer g, S0 B 20 D 10 B

However, in preparing our proposal, we
had available and did consider the SAE
CRMs 2008 evaluation of scenarios thal
migh! civse consumer or occupational
oxposure 1o HF (CRP, 2008), This report
slited:

Decomposition of HFO-1234v in a lire
ETRSIEN T [0 ] |'||.Il.;||l, i l!ml.lry. eoiar g significant
s halth visk o uissengens or leeaesn,
Bl ko the event of i fire, other toxic
chimicals will ba produced by combustion of
ather auloamiobive |,u||||:||||1|-uh andd thas
|||-'|.m||1|-u'lilllm ol 1l refrigerant memy
Increase tha risk for fire fighters and wonld
ned intrsfuce an entirely now Pype of hiand
It s also anticipatod that only a sisall portion
of Ut relrigerint charge will s converted to
thes decomposition products, In LLE, EPA'Ss
isessmnl of risk of B-1620 and OO (R-
T44], tho agency cited o stoudy by
Somnl hwestivrn Laboriodtios which indicatod
thast i 100% H=1340 atmoaphes: only
produced an HF concndration of 10 ppm
whien passod lhrough o tube heated ta 1,000

F iBlackwoll o al., 2006). A search of e
maealbesl Ditematuere alse dick il povioal mny
puablishesd roports of Bjurbes to e g htoes
or vithicle passengors resulling from
RIS 1o DOF: ar HF prodduced in lmes
invelving rofrigenants, [EPA=H{}=0AR=-2000-
DG4, 3, 67

After the SAE CRP's 2008 eviluation,
SAE CRP members conductod tosts to
meisure HF concentrtions and o
identily Ractors thal wors most likely (o
lead 1o HF formation (EPA-HO-0AR-
2008066400 }. One tost on HE
concentrations inside a car calsin found
maximum concoentrations wera in the
range of 0 to 35 ppm in trials both with
HFO=1234yT and with HFC=1234a, with
concentrations dropping to 10 ppm or
less aller 10 minutos, In g socond test of
HF generated in the engine
comparment, HF concontrations from
thermal decomposition of HFO=1234y [
resechiod as high as 120 ppm in the
engine compartment in the worst cuse,
with interior passenger cabin values of
40 o BO ppm, Undor the same axtroma
conditions [flash ignition, lemperatune
of 700 *C, closed hood], HE
concentralions feom thermal
decomposition of HFC=134a machod
36.1 ppm in the enging compartmoen!
with inferior passongor calin valuss of
2 o & ppm. The other trigls with less
pxtreme conditions Tound HF
concentrations from HFO=1234vTin the
engine com partment of O lo 8 ppm,

The SAE CRP selectod an Acute
Exposure Guideline Limit (ABGL) =2 of
95 ppm over 10 minulos as its criterion
fior detormining loxicity sk from HF, 2

5 The ABEGT-2 0 delined e *the airiserno
wn whiiels i

Irstcbaiding,

suscuptibile individuals coul
lrvevereibds ar pibaor seriows. long la id e
wflects o an impsiiced ahilily 1o escape.” hirped
W e grad o pptfaeglimie tefine bt

Thus, even assuming levels inside o
Il'il-.\-'\vl'-ﬂﬂlll'Hll'lt[!ill'lllll'l'ﬁ reached the
tighest level that occurred during the
lests—B0 ppm=—a passenger inside a
verhicle would atl worst experienoe
iliscomfort and irritution, rather than
any permanent effects. HE levols that
el result in similar effocts were also
olserved for HPC-1348: The SAE CRP
concluded that the probability of such o
worst-ciger evenl is on the order of 1012
necurrancas per operating hour 14 (EPA-
HO=00AR-2008-0664-0056.2). This
levol of risk is similar to the curment
leval of risk of HF generated from HFC=
134 [EPA-HO-OAR-2008—4 64—
g6 1), To date, EPA is unaware of any
reports of consumers affected by HE
generlod by HPC-1340, which has been
wsed in auloamobile MYAC systems
across tho industey since 19493, Thus, we
thoy mot exprstct thiere will be a significant
risk of HF oxposure to consumers from
HFO-1234%1

Depending on the charge size of an
HFO-1234v] MVAL system, which may
rangs from as Lintle as 400 grams (o s
much as 1600 groms (ICF, 2006, it is
possilile ina worst case scenario to
rench a Dommable concentration of
HFO=1234v[ inside the passenger
comparimsnt, This could ocour in tha
cise of a collision thal ruptares the
pvaporator in the absence of & switch or
othor engineering mitigation device 1o
preven! How of high concentrtions of
the refrigerant into the passenger
compartment, provided that the
windows and windshield remain intact.
As staticd in the SAE CRP, ignition of
the rofrigerant once in the passenger
caliin ks unlikely (probability on the
ordor of 10~ ™ pocurrences por
operating hour) bacause the only ciuses
of ignition within the passenger cabin
wilh sufficien! energy o ignito the
refrigerant would be wse of o butane
lighter (EPA-OAR-Z008-0G64—-0056.2),
Il a passengor wore in o collision, or in
an emergency siluation, it is unlikely
that thay would choose to oparate
butuni lightor in the passongor cabin,
Additionally, it is unlikely ignition
would cccur from & Bame from another
part of the vehicle because automuobiles
are constructod o seal off the passenger
compariment with g NMeewall, ITa
collision broached the passenger
coumpartment such that a Aamo from
anethise part of the vehicls could reach
it, that broach would also croate
vantilation that would lower the
refrigerant concontration below the

250 il passunger volickes in
dbriving times of 500 heurs gaer
o, 0 risk of 4.6 % 10~ © per operating
henir wguastes mouaghly 1o ons et svery 3 yoam fo
all drivers in the ool LS.
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lowoer Mammability limit, Similarly, if
gither a window or the windshield wore
birnken in tho callision, the voantilation
armittised would lower the refrigerant
concentration below the lower
Nammability lmit. Thiralore, EPA fnds
thiat Mlammability risks of HFO-1234v{
tiy passengers inside a vehicle will be
low, Further, these risks are likely 1o be
less than those from HFC-1524, another
Nammakli refrigerant that EM'A has
previously found acceplable subjoect 1o
use conditions, bocause HPFC=152a has a
Iowor LEL and a lower minimum
ignition energy than HFO=1234vT (EPA-
HO-0AR-Z2000— 00040008, —0013.4,
—M156,2)

Chverall Comclusion

EPA finds that the use of HFO-1234v]
in now passonger vehicle and light-duty
truck MVAL systoms, subject o the use
conditions buing adopted in the final
ruly, does nal present o significantly
greator risk 1o buman health and the
anvironmen! compared to the currently-
appeoved MYAC altermatives or as
compared o GO, which has beon
proposed Tor approval in this ond-use,

V1. What is the relatinnship between
this SNAP rule and other EPA rules?

A. Significant New Use Mule

Under thi Toxics Substances Contral
Act, EPA has issued a Significan Now
Usa Ruls (75 FR 65087 Octolwr 27,
2010} for 1-propene, 2,3.3.3-
tetraluoro-, which is also known as
HFO-1234v1 This rule requires persons
who intemd 1o manufacture, impart, or
process HFO=1234v 1 for a use thal is
designated as a significant now use in
the finad SNUR to submmit g SNUN @t
lizast 000 clays belore such activity miy
oceur, EPPA has 90 days from the date of
submission of a SNUN to decide
whother the new use “may present an
unreasanible risk™ to human health or
the soviconment. IT the Agency does nol
determine that the new wse “may
present an unmasonable risk,” the
subsmitter would be allowsd o engago in
the wse, with or withoul certain
restricthons, The significant new uses
idomtified in the final SNUR and subject
tis the SNUN requiremont are: Uso othor
thian as a refrigerant in motor vehicls aie
conditioning systoms in now passenger
cars and vehiclee commercial use oher
than in new passonger cars or vehicles
and in which the charging of motor
vithicle air conditioning systems with
HFO-1234v[ was done by the miolor
vohicls OEM: and distribution in
commerce of products intended for use
by g consumer for the purpose of
survicing, maintenanoe and disposal
involving HFO=1234vE The health

concerns expressed in the Tnal SNUR
aret based primarily on potential
inhalation exposures o consumors
during “do-it-voursell™ servicing, as well
as i number of other mlevant Roors.

B, Rules Under Sections 5059 and G008 of
the Clesin Air Act

Soction 609 of the CAA estalilishes
standards and requirements regarding
servicing of MVAC systems, Thess
resjuirements include trsining and
cerilicalion of any porson that services
MVAL systems for consideration,?® s
wull as standards for certification of
equipment for rofrigerant recovery and
recyeling, EPA has isswed regulations
intorproting this statulory requiremaent
and those regulations are codified ot
subpart B of 40 CFR part 82, The
statulary and regulalory provisions
regarding MVAL servicing apply to any
refrigerant alternative and ane not
limited to rofrigerants that aee also ODS,
This final SNAP mle addresses tho
conditions for safe use of HFO—1234yf
in mow MYAL sysilems, Thus, the
reqquirements in this rule apply
primarily to OEMs, excopl for specific
rexjuirements for service Hntings unique
lo HFO=12Z14% L MVAL d-of-1ile
disposal and recyeling specificat lons gee
covirsd under soction 608 of the CAA
anid our ﬂ"j;l.lil“ilrl'lh i.‘i.'\l.ll!ll unidir that
suction of the Acl.

VIL What is EPA’s response to public
comments on the proposal?

This section of the proamblo
summurizes the major comments
recaivird on the Octobor 19, 2009
proposed rule, and EPA's responses o
thuss comments. Additional comments
are gddressed in a responss 1o
commaents document in docket EPA-
HOQ=00A R=2 i -6,

A Acceptability Docision

Corment: Sevoral commenters
supportod EPA™S proposal to lind HFO
123497 an accepluble substitute for
CFC-12 in MVACs. These commentors
state] thist available information
indicates that HFO-1234v1 will no pose
significant healih risks or environmental
concemns under foresesalile use and leak
conditions and that it has a strong
potential to reduce greonhouse gas
emissions from motor vehicles. Also,
these commentoers declared that HPO-
1234y Ts risks were similar to or less
than thase of other available
alternalives, such as HFC=1344, HFC-
1524, and COs. A commoentor referanced
the work of the SAE CRP, which

1 Borvere for oneaderathon ieean mcs ving
wacnathing of worik of valus ko porform servics,
whedhasr b mponey, rrod (b, giasils, o sepviss

concluded that HFD-1 234y T can b used
siafely through established industry
practices for vehicle design,
engineoring, minufacturing. and
SEIVICE

Other commuenters opposod fnding
HFO=1 234y [ acoeptablio or stated that
thore was insufficient information fo
support o conclusion, These
commenlors staled that the risks of
HFO=1234v [ ware grealer than those of
other available allernatives, such as
HF (=134, Gz, amd hydrocarbons,

Aesponse: For the rersons provided in
mone deti] abyove, EPA has Ju\h'rrnint'd
that HFO=1234vf, il used in accordanoe
with the adopled use conditions, can be
usod salely in MVAL systems in new
passenger vehicles and light-duty
trucks, Thi use conditions estalilisheod
by this final rule ensuee that the overall
risks to human health and the
environmaent wre comparable to or s
than those of other availabile or
potentially available substitutes, such as
HFC<134a, HFC<152a, or COy EPA did
nob comprire the risks to those posed by
hydrocarbans since we have not vt
rocoived adeguate information for
hydrocarbons that would allow s (o
make such a comparison for wse in
MVAC, ™

Clommernt: Some commoniers
sugeesied that EPA should considor
other substitutes for CFE-12 in MVAL,
such as OOz or hydrocarbons, An
arganization representing tho
automative industey stated that the risks
from using OOz in MYAL systoms are
below the probability of other slverse
evenils which sociely considers
necoptable and aro roughly 1.5 orders of
magnitude greatoer than the risks from
using HFO-1234vl

Reespoase; This rule only concerns
EPA's decision on the use of HE(-
123451 in new passenger vihicles and
light-duty trucks. [n g separate action,
EPA has propesod to find CO;
nccoptable subjed 1o use conditions s
asubstitute for CFC-12 in MVAL
systems for new motor vehicles
Jﬁl‘!':h:]‘“l!n‘r 16, 20006: 71 FR 55140)
Information on the schiedule for EPA's
finil rulemaking on G0 as a substitute
in MVAC, RIN 2060-AMS4. is availablo
in EPA's rogulatory agonda ot hifpdf
wwwreginfo,gev! public/doe/
eAgendaMain, Wo currently have
inadequate information on
hydrocarbons o consider adding them
i Ehe st of substitutes Toe MYAL, We

15 EPA previonmly vkl bwo hwlmcarbon
bluimds for e b MY AC abd Boutid theni
tatii cwgilabile, staling “Flamiaahilily la o s
comenr. Data bave tnsd i wubindled 1o
dinieminetrate Ui |he Byddeecasbos blonad | can bw
asd] malnly by ihis ond-ase ™ Appenifioes A and B
oy wulipart G of 40 CFH part 12
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will review additional substitutes iF they
are submitted with complete anid
adequate data 1o allow an evaloation of
whethinr such subsiitutes may be frore|
safaly within the meaning of seclion 612
of the CAA as l:.l:JerlInH! wilh other
existing or potential substitutes in the
MVALC end-usi.

B, Use Conditions

Comment: Soveral commuonters stutod
that the proposed use conditions
limiting concantrations of HFO=1234y1
Eelomw thie lower Nammability Hmil are
overly siringent of even impossiblie (o
el and are ol oeeded for safo usage
Bamo aulomaobile manulfciurers
stggested relying upon eslablished
standards and practices, such as SAE
protocols and standards, instesd of use
copdilions, Some commenlers suggesiod
allernntive language for wse conditions,
Other commenters expressed concern
That 1hie |:|I‘1||H|.'w1| usn conditions
|i|11'|li.llg concentrations of HFO=1234y]
wionld pree lude the wse of HPO-1234%1
by any vehicle thal is not initially
dlosignied o use this refigerant,

Risprongo; As Ill.'.‘-l:r”H!:I ibencu, EPA
agrees that the use condilions, as
proposed, equire modification. In this
final rule, wo hive romoved the first
thres proposed wse conditions, which
required design 1o keup relfrigennt
concontrtions below the LFL, See
section IV of the proamble, “What an
the fimal use conditions and why did
EPA finalize these conditions?™ for our
basis. With respect (o the commantor
whao suggestod that the proposed use
conditions limiting concontrations of
HFO=1234%[ below the LFL wiould not
albow s excopl inosystems initinlly
designed to use this rolrigerant, we nole
thait 1his decision is limited o use in
new molor vehicles amd ]'ighl-liul'l.'
trucks, Further, the proposed wse
conditions limiting relrigerani
concentralion are not included in the
firninl rule aned thus do not have
implications fora fuotuee decision
concorming rotrofits.

Cerertmezrt: One commenter prosvided
tost results from the Bundesanstalt i
Matarialforschung und =prilfung
(BAM—Federal Institute [or Matorials
Riswarch and Testing) that tested
various mixtures of HEO=1234v 1 and
olhane (EPA-HOQ=-0AR=2008-(Mi64-
0052.3). The commuoentor stated that the
fists show that explosions can ocour ol
HEO-1234vl concentrations below its
lower Nammability lmit (LFL) of 6,2%
when minimnl amounis of geseous
hydeocarbons are available, This
eommantor stated thit the maximum
concontrations of HFO=1234y [ allowoed
uneder any use condition need 1o be far
below the 6.2% LFL to ensurs salety.

Dhber commeniers agreed sith these
concerns. Yol olher commaenters looked
al tha same lest data and stated that the
tesiting was mol relovant to real-world
siluglions in MVAD bacause il is
unlikely that such large smounts of
pthane or other gaseous hydrmcarbons
{0, B=2. 4% by voluma] would oem o ina
viehicle, One commenter stated that
HFO=1234yT reduces the Qammability
ol ethano compared (o ethane alone, and
that HFO=12345T reduces Mimmability
of ethane more than COs or argon,
sulstuonces used as e suppressants
[EPA-HO=-0AR-2006-0664-0115.1),

Respronse; We do not believe that the
BAM testing of the Dammability Hmils
of mixtures of HFO=123451 anil othang
is relivant Lo assessing the risks of
HFO=1234y 0 as a refrigerant in MYAC,
Examples of lammable substances in
the engine compartment may include
compressor oil mixed with the
rofrigerant, motor ail, cleanors, anti-
froeee, trunsmission Duid, brake Duid,
aned gasoline, These ar h'pil'.'ill!.' liquid
amd there is no avidenco that any vapors
that might form would include
significant amounts of othane, These
Nukds typically contain larger molecules
with higher bailing points than athane
[, octane, polyalkylene glyeal), I
semams more likely, as one commenler
suggestod, that these Nammable Muids
would ignite before breaking down into
concentrtions al ethane considersd in
the BAM tosting, Further, the results of
the testing are nol surprising; based on
a scientifically known chemical
nouilibrium II:I'iI11:i.1I]I‘ knoswn ns Le
Chatelier's principle—the lower
Nammability lmit of & mixturm of two
Nammable substances Talls between the
lower Nummability limits of the two
individual substances, The range of
LFLs for Dammable mixtures of athane
andd relrigerants HFC=134a, HFOD-
1234yl and GOy is largest for CO: and
is similar for HFC=1344 and HEO-
1234y T (Besnand, 1096),

A more relovant lest o compars risks
for HFO=1234y T and other alternative
rofrigerants in MYAL is 1o consider
Nammability of & mixtune of comprossor
okl wnd refrigerant, as ocours in MVAC
systoms. Such testing, conducted as pan
of thy SAE CRF, found that mixtures of
HFO-1234v1 and 5% ail and HFC-134a
and 5% oil both ignited at tompoeratures
higher than whist usually occurs ing
vithicle (730 °C or highor for HFO-
1234yl and 800 *C or higher for HRC-
1:34a).

Furthormore, we note thal the Gnal
use conditions do not rely on the lower
Mammability limit, As explained in
more detail in sections 1V and Vool the
proamble, “What are the final use
conditions and why did EPA finalizo

thesis use conditions?™™
finding HFO=1234% 1 acceplable subject
1o use conditlons?™, wa belbove that the
risks from HFO=1204y 1 wnd ils
decomposilion |m:¢]ur:lu are very small
arved are comparable 1o or liss than the
risks from othor acooptable alternatives
avaitablo or potentially availuble for use
in MVALC systems, The use copditions
established in this final rule requine
munufacturers to design systoms 1o
preven! leakage from refrigesant systom
conneclions thal might enter the
passenger eabin, and o minimiee
wnpingement of refrigerant and ol onto
Bl surfaces, as requirod by SAE J639
[|1|.J|:|ijtt:|1 2011), These use conditions
will furthir reduce already low risks
from Mummability and HF generation,

Comment: One commenter provided
dita from a presentation showing that
the loawer ﬂ.'||11l‘|!:’||||||.l_1.' limit of HF(-
12841 decronses as fomperiiun
increases. Tho commenter staled thit
the: propaossd LEL of 6,2% may not b
conservative enough,

Response: EPA agrees that the LFL
diecroases as lemperslure incroases
Homwwerver, Tor the analysis mlied on for
the proposed rule, wo considerod an
LFL relevant to the tomporatunes thist
might bo expected ina collision or leak
seonario and that would not be so high
as 1o be a higher risk factor than
exposure o HF, Tho data provided by
the commenter show an LFL of 5.7% at
60 4 (140 °F} and an LFL of 5.3% at
100 °C (212 *F). IFa passenger wine
exposed 1o temperatures this high in the
passengor compartment for any
axtundod period of timo, he or she
wiottled sufler from the heat belore there
wis @ risk of the refrigerant igniting,
Howewvar, after considering the available
information, wo find it is nol necaessary
to requine a concentrtion of HF
1234x T baelow the LEL to addmess this
refrigorant’s risks; rathor, risks am
sulficiently addressed with tho linal use
conditions. As discussed above in
soction [V of the preamble, “What am
the: fipal wse conditions and why did
EPA linalizo these conditions?™, we
bl Benvin that the Nammability risks from
HFO=1234% 1 are vory small and overall
risks from HFO=1234vT are comparbli
ton oo lioss than the risks from othor
accoptabile allernatives used in MVAC,
EPA finds that the use conditions in this
final rule ame sulficiont o manage risks
of injury or adverse health effocls
caused by HEO-1234v[

Comment: Regarding the first
proposed usa condition thal would Hmit
the concontration of HPO=1234v[ b lovw
the LFL in the passengor cabin, sovaral
conmmonters stoled thit the risks of
relrigerant leaking into the pussengor
compartment and exceeding the LFL are

el "Why s EPA
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very low, Some automobile
manufacturers stated that it may not be
issible (o keep the concentration

wilivw This LFL im the event of a
collision: howevor, the commanters saicd
that vven il concentrations in the
passenger cabin oxcesded the LFL, it
wonld be extromely difficull o ignite
the refrgerant. Some commenters stated
that the engineoring siratogies that
wotilid be necessary Lo implement the
proposed use condition would |b|:l'|:|.||t:r
merease overall risk by increasing (ho
risk of conveying smoke and fumes from
the angine compartment into tho
passengor comparimont in the event of
an accidenl, Some commanlirs
sugaested allernative lnnguago for the
usie condition 1o give grealor I'quil-ililgc
in engineering responses W allow for
dilforences between vohicles.

Response: As disciussed gbove in
soction IV af the preamblo, EFA is nol
including the proposed use condition
requiring that a specific level of
refrigemant concentration insida the
passenger cabin is nol excoedod.

Clormumennt: Qe commen o sugsestod
thiat the use conditions for limiling
concentrations in the passengor cabin
should requine the incorporation of
anginenring strategies and/or devices
“such tha! lorescoablo leaks” rising to
the specificd concentration liovels cin be
avoided. Similarly, {he commaenter
stuted thist any use condition limiting
congentrations in the engine
compariment should bo limited o
“provention of ignition caused by
foresceable leaks.” The commenter
o] thist EPA did this in a similar use
condition in its final SNAP rule for
HFC-152a, another Nammakbio
refrigerant for MVALC with grealor
flammahility risk. The commanter statod
that this would be consistent with safisty
reqquirements of tho National Highway
Tralfic Safety Administration (NHTSA)
and would ensure that EPA's use
conditions am easible,

Response: As discus: wl above in
section IV of the preamble, EPA s not
including the proposed use condition
and ks not limiting the relrigorant
concenration inside the passengar
citbin or the ongine compartment

Comment: A number of commenlters
diel pest support the proposed wse
condition on concentralions of HFO-
1234y in hvbric and electric vehicles,
One commaenter recommeonded
oliminating this use condition, as the
SAE CRP risk assessmon! concludes
thers are no real world safety risks,
Another commenter suggestod reforring
tor the SAE or 150 {International
hganization for Standardization]
standards in place of g specific use
condilion, One commaentor siated Uhat

electrie lermindgls on hvbrid vehicles are
well protected to provent fires and
should not ignite the relrigerant,
Another commenter staled (hat an
accident sevare |1|1|r|.|H|'l 0 Ciuss
refrigecant leakuge would also result in
damage fo the duct between the
evaporator [in the MYAC system] and
the batlery pack, preventing an increse
im refrigorant concentrations al the
battery pack, One commenier stilen] that
i bs i Ticul to estallish generic SNAP
usn comdditions for hybrid vehicles, and
incliviclual manufscturers need Lo
understand particular design features of
hiir hwbrid vehicles to ensure sale
refrigeeant application.

Three commenters expressed concern
for using HPO=1234vT in hybrid and
electric vehicles and statid that the use
condition is not consarvalive enough
One commentor statod thin the
maximum concenlnilions of HFO-
1234% T nesd 1o be fur bolow the 6.2%
LFL basesd on new tests done ol the
Fedaral Institute for Materials Research
and Testing (BAM) and that thay ace
unsare whether or pol adiditional
measures can affectively avoid the risk
||ftmp||:h:'il.'|: mixtures, Another
commaenter stutod that HFO=123451
would mise concerns in the Held of
battery cooling needed i oleciric
vohiclos because Nammability and
chemical reactions would pose major
risks, which could lead 1o legal
consequences for OEMs.

Response: As discussed above in
section IV of the preambilo, EFA is nid
including the proposed vse condition
anid 1% not requiring protective devioes,
tsalation and/or ventilation technigues
where levels of refrigermnt concentration
may excead the LFL in proximity o
exhaust manifold surfaces or near
hybrid or electric vehicle power
sources, As discussed above, we do ol
believe that the BAM testing of the
Aammuability limits of mixtures of HFO-
1234¥T and ethane is relevant o
assessing the risks of HEO-1234vias a
refrigerant in MVALCL Based on
information provided by OEMs thit
manufacture hybrid vohicles, wo
coneluds thist there will be sulTicient
protection against lire risk and
generation of HF in the engine
compartment for hybrid vehicles
bocise they have prolective coverings
an power souroes that will prevent any
sparks thiat might hwve enough energy o
ignite refrigernt and engine surfuces
will i bo hotter than thoss in
conventional vehicles [EPA-HO-OAR-
2008-0664-0081.1, —(081,2), Furiher,
wi agree that it is reasonable (o assuma
thut a collizsion sev enough to melease
refrigerant from th evaporitor (unidor
the windshield] would also relasase it in

a location far enough away from the
battery pock 1o keep relrigerant
concontrations al the battery pack below
the LFL. CFD modeling performed for
the December, 2000 SAE CRP risk
smamen! found that concentrations of
HFO=1234% T only exceeded the LFL
within lon centimelers of the loak or loss
[EPA-HO-0AR-2008-584—0056, 2),
but the battery pack is typically placed
murn than len contimoetos away from
the evaporator, EPA expeds that OEMs
will include assessmont of risks from
thir eschaust manifold, hvbrid power
souree, and electric vehicle power
source s part of the FMEA rl!qluii'l:d
under ane of the final use conditions in
this rule,

Cammaent: Sums commonlers
responded 1o EPA’S request for
commaonl as o whother the use
conditions should ..|||p=:|.' anly whin the
car ignition is an. Theso commonies
indicated that il is unnecessary for the
use condilions an mefrigernt
concentrations within the passenger
comprartment 1o apply while a vohicle's
Ignition is off because it is unblikely thi
o collision would oocur, that high
lesrmpaera ures wuld oceur, ar that
refrigierant would enter the passenger
cabin when the ignition, and thus the
MVAL svstam, s oll. Another
commenter stated that it should bo
mandatory for all electnic power sources
1y b sl of T when the ignition is off.

Response: As discussod above in
section IV of the preamble, EPA is nol
including the propossd use conditions
that specified a refrigerant concentration
nnt 1o be oxosedisd.

Commeni: Several commeniers staled
that the proposed limits on
concentrations of HFO-1234vT in the
engine comparimant cannol be maot,
evien hvpothetically, and that
Imposition of such a wse condition
wold delay or evon provent the use of
HFO=1234v [ Other commentors statod
that the rngineering requinsd fo meet
the proposed wse condition is almos
cortain to preclude the wse of HEO-
1284y T by any vehicle thst was nio
initially designml 1o uso this refrigoennl.

Hr!'.\j'illj'.l.\'-l'-"tﬂ’r‘l. is not including in the
final rule the propesod use comdition
thist sels i spocific limit for refrigorant
concentritions inside the engine
compuariment, See section [V of the
|1rr:.|mhln:, *Whut ure the final wso
conditions and why did EFA Ginalizo
theso conditions?™ for furthor rationale,

Corment: Several commenters agreed
with EPA’s prroposal 1o require use of
unigque fttings and a warning label thit
identify the new refrigorant and mstrict
the possibility of cross-contamination
with other refrigerants. (Mher
COmmaoanlars .-|.I.|.|,q.t1'_-\.11.-1|. 1|!I||.t Fich 150
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corditions are necessary because
estublished standards and practices
would ba adequate for safo wse of HFO-
1234yl

fesponse: The use conditions
rmferenced by the commuontens wemn
establishid in a soparate Gnal rale,
promulgated in 1996, which applies o
all refrigarants used in MVAL (se0
appendix Do subpart G ol 40 CFE part
82}, EPA has not proposed (o modily
that existing rubs for purposes of its
accapiability determination for HFO-
1234y Thizss requirements indicate o
technicians the rofrigerant thoy are
using and thus belp reduce risks 1o the
fechnician by ensuring that the
technician will handlo the roflrgerant
properly. In addition, these use
comditions serve o prevent
contamination of refrigerant supplies
ﬂlruuHJ'l unintendod mixing of dilferent
mifrigerants. For purposes of moeting
That existing rogulatory roquirement,
this final rele specilles wse of Bitings for
the high-prossure side service port, the
low-pressues sicde service por, and for
mefrigerant containers of 20 pounds or
groater. The submitter for HRO=1234y1
has provided these Bitings 1o the
Agency and they an consistent with the
SAE standard Jeam, In addition, the Gnal
rule relaing the requiremoent fora
warning lnbel identifying the refrigernt,
consistent with SAE G359,

Comment; Some commontbers agrood
with EPA’s proposal to requine a high-
pressurne compressor cul=ofl switch, as
per SAE 1839, Another commuonter
suggested that the compressar cut-ofT
swilch would be useful for all systems
in which the discharge pressure can
reach the burst prossure, nol just those
systoms with pressurs meliof dovices,

Respronse: EPA s maintaining the
requirament that HEO=1234yf MY AC
systoms miust hove u high-pressure
compressor cul-aff switch llr}' reduiring
compliance with the SAE 1639 standard.
The SAE 6349 stundard requires a
pressure mlief device on the refrigeram
high-prossurs side ol the compressor Tor
all MV AL svstoms, and so the
compressor cut=off switch will be
reueired for all syslems, ds suggested by
1the commentor

Commaeni: Several commoniers
supported the requirement for vohicle
minkers (o conduct and maintain
FMEAs. Other automobils
manuficturers stated that the fnal
SNAP rule finding HFC-1520 acceptable
as & substitute for CFC-12 in MVAC
included this as a comment rathor than
as a use condition, and suggested that
EPA do the siomn in the Gnal rule for
HFO=1234% [ Another commonter statod
that FMEAs for cach vehicle design are
stundird industry practics, and so0 no

ust condition 1s required:; this
commaonter providod language foran
allernate use candition should EPA
choose 1o specify a use condition for
vehicle design.

Resprongse: EPA s rolaining the
requirement for FMEAs in the loal rule
s & use condition, rther than simply as
an unonforceablo commont. In an
FMEA, vehicle designors analyze all the
ways in which parts of the MVAL
systom could Gl and identify how they
will address those risks in design of the
system, In addition, keeping records of
an FMEA is importan! to ensuring sufe
s besciuser i1 documents thal vehicle
nees have complied with the salely
roquirements of this rule. Wo balleve
that it is necessary to retain this
requiremaent as o wse condition in order
o ensure that OEMs are requined Lo
analyze and address the risks and 1o
document those oTorts such that this
analysis is available 1o demonsirate
compliance to EPA in cese of an EPA
inspoction. Information in the FMEAs
comploments the salety roquiremaents in
SAE [629 and is uselul for
demonstrating compliance. Because the
rovisod SAE [639 standard refers to use
ol FMEAs more extensively, risk
issessmient nsing FMEAS s mom
critical for HFO-1234v 1 than it was for
HFC-152a

Comment: A commoenfer roquesiod
that EPA specifically allow
manufacturers to perform FMEAs
aceording lo equivalent standards
il |1|.|!|r|1|. by organizalions wiher than
SAE (e, the International Crganization
for Stundardization [150], the German
Institute [or Standards |DIN], or the
Japan Auwtomehile Manufacturers
Association [JAMA]L.

Response; We agres that standirds
from other standard-setting
prganizitions may provide squivaleond
mssurnnce of safi wse, Howover, we ane
nol gware at this time of any standards
that do so, In order 1o ensure safe use
of HEFO=1234v1, wo would need to
roviow any other standard to ensune that
i provides equivalont assurancos of
safoty before allowing its use in place of
the SAE standard. An OEM, for
mcample, could petition EPA’s SNAP
program and provide copies of the other
stnndard for considergtion. 1T we agroo
that tho other standard is ofuivalent,
then wio weould adid i te the use
condition on FMEAs through o
rulemaking

Comment: A commonlor expressed
that EPA's approach o selling wse
conditions infringes upon the
Department of Transportation’s molor
vehiole safety jurisdiction and that EPA
does not have the authority o protect

agiinsl any Mro sk associated with
medior vehicles,

Respornse: As an initin] midler, we
nola that the commoenter does nol poinl
b any spocific legislitive suthority that
supports his claim. Rogandless, EPA
disagrees with this commenter. Section
12 of the CAA |mqulm that EPA may
finad substitutes for QDS acceplable if
they present less risk 1o human health
and the anvimnment than other
sulastitutes that are currontly or
potentially availalile, Congress did not
eslablish any limits on EPA’s authority
fior ensuring that substitutes are not
mare risky than ofher substitules thit
ure available and EPA has consistently
interpretod this provision 1o allow the
Agency to establish wse conditions to
pnsum &ife wse of sulstiioles, In this
s, wir findd thast HFO-1234y T may be
usid safuly, und with risks comparable
tis ur lizss than those of other available
substitutes for CFC-12 in the MVAC
ond-use, 50 long as il is ased according
tes thet weser conditions established by this
gotion. If the commoenter wers cormect
that the Department of Transportation
[DEIT) has solo authority 1o address
salety risks from MVAL svstems, in the
ab=ence of standards from DOT
mdidressing HFO=1234% s risks, EPA
would noed to determine that HFO-
1234y T s unaccoptiabile for use in
MWALS,

. Environmental Imprcts

1. Ckeone I}«l!|||1:t:i||n Potonitial

Comment: Soveral commoentors agroed
with EPA"s proposed linding that HFO-
1234 would nol contribute
significantly to stratospheric oeone
dopletion, and that the oeone dopletion
potential [ODP) of HFO=1204v is at or
niar zero, Two commanters claimed
that the ODF ol HFO=1234y1 should be
statod is “eoro” instond of “nearly wero,”
and one commenter reguosted that EPA
clarify that HFO=1234yT his an ODP
less than that of HFC-134a.

ther commonters disagreed with
EPA’s statemini that the ODP of HFO-
1234y T is al or near zero, One
commaenter expressed concemn that QDS
may b usod in the HFO=12345T
manufciuring process, or emissions of
HFO=1234% 0 and its by-products from
the manufacturing prooss may broak
divwn into gases with ODPs; this
commenter advised EPA against listing
HFO-1234v( as an accoplable
roplacement for HFC=12340 in MVACS,
Anothor commenter stalod that HF(O-
1284y T mquires furthor investigation
since unsaturatod HFCs such as HFO-
1234y might break down into gases thit
wre greona depleting.
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Respanse: 1 s generdlly agreed
among scienlists thal substances that
conlain chlorne, bromine or iodine may
v wn ceeone dopletion potential while
those that contain only Nuoring
offectively have no QDI In particulr,
this is becawse the CFy radical produced
froom HFCs hias negligibile o wily
[Ravishankara eof af.. 1993); the same
radicals would be expectod from HFO-
1234y HPO=-1234% T contains no
chloring, beomine, or isdine, Also, the
||.I|'I'|:|mi:|h|:l’it: lifetime of HFO=1234%T is
eslimatod ot only 11 10 12 doays (Orkin
of axd., 1907 Papadimitrou o al., 2007),
further reducing the amounit of the
chemical that could porssilily reach the
strafosphere, Unsaturated HFUs, such as
HFO=1234%E, have al least one doulbils
bomnid or triple hond betwesn two carbon
atoms. Double bonds, like those in
HFO-1234 [, ure lizss stabile than singls
honds, A saturated HPC, such as HFC-
134, has only single bonds betwoon
atoms of carbon, and is thus mone
stible. Although HFO-1234y T may bo
muore unstable than HRC=-134a, EPA i
mel mware of any chemical reactions or
decomposition pathways that would
catise HFO=1234vT or its breakdown
products o lead lo ozone qu-pI:r-!iun anil
the commenter has provided no
tochnical or scientific support for their
claims, For purposes of our
determination, whether its ODP is zaro
or noirdy zero, wo expoct HFO=1234vT
to have negligible impact on the ozone
layer and we are listing it s acenplalile,
subjoct to use conditions,

2, Global Warming Potentinl

Comatent: Soviral commuontors agrood
with EPA's stalement thiat HFO—=1234y(
s u global warming potential (GWP) of
4 ovora 100-year fime horizon, Somae
commenters noled the potential
erwironmental benefits of having a
Iowor GWP refrigorant available. Other
communters statid that HFO=1 23491
would not be a solution to high global
warming impacts because of
envirmnmental and hualth impacts of
breakdown products, including HF,
trifluoroncetic ackd [FFA), and
aldahydies.

Response: EPA continues 1o beliove
thiat the 100-yr GWE of HFO-12344T is
4. s supporied by the commenters, We
further agros with the commonters who
state thist theers will be an environmental
benedit il car manufaciurors swilch o
HFO=1234%( from HFC=134a, o
riefrigunant with o GWP of 1430 relative
tos GOy

We disagree with the commentors
whio claim that environmantal and
heplth impacts of breakdown products
are @ major cause for concern or will
prisvont HFO=1234yT from being o

uselul soluthon 1o high global sarming
impacts, One commenter mentionad
concerns about HE in the atmosphens,
bt HFO=1234xF does not decompose o
form significant amounts of HF in lhe
atmesphore, In fict, HFC-1340 and
HFC-152a result in mare HF in the
atmosphere than HFO=1234vT beciuse
I|:l|n|: I 4.III|I1I|:II.|.I:|II.‘|- ol M Pse {[¥]
form both COFs, carbonyl Quoride (and
then HF and C0O3) and CFLO0F,
trillusoroscetyl Nuorde (and then TEA)
in comtrast, HFO=1 234y T Tavors forming
triflunropcetyl fuoride fand then TFA)
and does not decompse to |::ﬂ{|-||n_1.'|
Mucride or to HF (ICF, 2000d). For a
discussion on the potential human
hoalth impacts of HF, soe sections V and
VILD.3, "Why is EPA finding HF()-
1234 y'rau:n-plulrlv sulsject to use
conditions?" and *Toxicity of Hydrogen
Fluorido,”

The Ruorinated breakdown product
that we bave idomtifed of greales!
oncern is TEA, becaose of s
persistence amid |:||:lh'|'lli||.r impacts on
aquatic plants, As discussed above in
apchinn Voand below in section VILES,
“Formation of Trifluorogcetic Ackd and
Ecosystom Impacts,” tha ||r||i|:|.ll.!|:J
concenirations of TFA, based on a
conservilive analysis, will be far be
tha level expected lo cause any adverse
impacts on aquatic life,

EPA agreos that the breakdown
products from the decomposition of
HFO-1234xf will include aldohyvides,
bt wa disagreo that this is a cause for
concern. As part of the analvsis of the
atmosphoric breakdown products of
HFO-1234vT, we found thist worst-cuse
concenirations of ll'lnfl'l'.l.]l!’l.l‘h:ﬁ'ili‘. wnuld
reach 6 to &b parts por teillion (ppt) on
a monthly basis or an average of 3 ppt
on an annuil avorage bisis, comparod o
o health-hased limit of 8000 ppt,*7 e,
a level that is roughly 1000 to 2600
times lower than the health-based limit
(ICF, 2010d). Acelaldehyde lovels
would be even lower, with worst-case
concenirations of 1.2 ppt and annual
averngs concenirations of 023 ppt,
compared to g health-based limil of
SO0 pyst 10 (ICF, 2010d). As discussed
Furthitr batbow in section VILD. of the
premmble, *Toxicity of HFO=1234yvE"
thise concontraticns ars o bo thres
ordurs of mognitude less then ambient

U The Agatscy Bor Toxk Subetancis atid [Hsaaso
Hegistry (A TSR has saiobd lshed o chmak
imhalaiion minimal Hlak beval (SRL) of 0,008 jppan
(o0 ppt ) Tor fovealdedyyide (ICF, 201080 WML
urw anvikilahle ondine et bt vwvwastdnede go/
merleSmurks Lt il

WEPA b sstablisliel a Helermmas Conceiirution
{5 bl ol e GO0 g en ) oo
sl A sy of ET"AS

dnrivation

[T EETS T8 TR R T BT B LT T

concentrations of formaldehyde and
.||::l::I|'||:|.ir|h:|."|||| without the introduction
of HFO=1234y[ (ICF, 2000d), Thas,
uldehyedes thal would be decomposition
products of HFO=-1234vT in 1he
utmosphere woulid not contribute
significantly 1o adverse health affects for
peaple on earth’s surface,

Other Muorinutod alternatives that are
aceaplable in the MYAC end-use, HFC-
134a and HFC~152a, also croato
Muorinated breakdown prodoects, and
there is ol evidenco b show that thosa
from HFO=1 234yl create signifcantly
mone risk for human hoalth or the
environment than breakdown produects
from other allernalives, Thas, even
nssuming that risks from breakdown
pradducts would oxist, basod on use of
HFO=1284x T in the MYAC end-use, we
div il baliowve those risks are groater
thamn thi risks ]lll.-h‘u:l lﬂr uthor umu:phlhln
altarmulivis,

3, Lifecycle Emissions of HPO=1234y]

Clamment: One commenter statisd that
HEFO=1234vT has the best globsl
lifecycle climato performance (LOCP)
aned lower GOy lequivalent] emissions
compared 1o other allernatives
Hownveer, nnothior cosmmanter stated that
HFO=1234% T has a lower
theemodyaamic effic v than HFC-
130 amed st its use couled lead o
increases in GO and other mir pollutan
emissions, The same commentor stated
that thero is no assuranco that
automakers would voluntanly add
lechnologivs to maintain current hovels
af MVAL officiency whean using HFO-
1234yl

Response: We noto that EPA has
chosen (o use GWE as the primary
mudric for climate impact {or the SNAP
progrm, while also considering enermgy
efficicncy (March 18, 10404; 50 FR
13044 ). We have not used specific
lifecycle motrics such os Total
Eguivalent Warming Impact [TEWI).
Lifeeyele Analysis (LCA) or LOCP as
mudrics for climale impact, since it is
not clear that there is agreemont in all
industrinl sectors or end-uses on which
of these measures is most gppropriolo in
which situations or bow these meirics
e to bo calculated (SROCC, 2005),

Tho wvallable information an
efficiency, LOCP and lifveyels emissions
for MVAL does not mise concern that
the indirect climate impacts from HFO-
1234y T will cavse significantly greater
impacts on human health and tho
environment than other avallabilo
alternatives, Looking al some of the
information referenced by the
commenters, we leamed thit:

+ Bench testing for the Japan

Automobile Manufactuners

Associution [JAMA] and the Japan
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Auto Parts Industry Associalion
(TATIA) fownd @ system olliciency
feoaiTicient of performance) for HFO-
1234yT that ks roughly 96% of that for
HFU=1340 [JAMA=<]APLA, 2008)

o LOCCP analvsis conducted by JAMA

fowned that indirect COz squivalont

pmissions from less efficient fuol
usige due 1o wse of the MYALC system
were a fow percent higher for HFO-
1234yl and roughly 20000 25% highar
lar G5, 1:||||I'I||:||'|'|.f 1o HFC=-134a

{IAMA. 2008)

JAMA's LCCE analysis found that

whon both direct emissions of

refrigerant and indirect emissions
from less efficient fuel usage are
considersd, HFC-134a has higher
tolal elimme impact than either HFO-
1234y T ar GOy in hotler climates like

Phoenix, Arzona, HFC-1340 has

highoer total climiate impact than

HFO=1234%T bust shightly lower

climate impact than COs; and inoall

cases, HFO-1234 v hod tho lowost
total climate impact of the three

alternatives, (JAMA. 2008)

« MVAC systoms can be designod 1o
improve efficiency through steps such
as changing the compressor, sealing
the area arcund the air inlel, changing
the thermal expansion valve,
imprroving the alficiency of the
internal heal exchanger. adding an oil
soparator o the compressar, and
changing the design of the evaporator,
Optimized new MVAL systems using
gither HFO=-1234y T or (0s can reduce

fuel usage compared 1o current MVAC

systoms using HFC=1340. (Benousli ef

., 2008; Moyor, 2008; Monloro o

itl., 2008)

EPA belioves that thero is good meason
to vxpect that automobile manufacturers
will choose to design new cars using
mesre: o Ticient MYAC compononis and
systoms than in th paest because of
rocent regulations, The Departmont of
Transpartation has isswed new
rogulations rising the Corparate
Average Fuel Economy stundards Tor
vithicles and EPA hus issued new
regulations restricting greenhouso gas
umissions feom lght-duty vehicles [75
FK 25324; May 7, 2010}, Thus, in ordor
to ensure thal their Mlects meet these
standards, it is highly likely that
automobile manufacturers will include
MVAL systems optimized for efficiency
in future models, regardloss of the
refrigerant used.

Cemmeni: Concerning an appropriate
rile of omissions for estimating
snvironmental impacts of HFO=1234vI,
thrire commenters rocommended that
EPA use 50 g per vohiclo per year tolal
lifecyele pmission rate, Theso
commanters cited tho work of

Wallington ef o, (2008) and Papasavvi
i ol (2000].Y% Anothor commontor
stated that HFO=1234v[ is vory likely to
have o lower leak rate than HFC-134a,
citing data on permeability fur both
refrigerants

Response: EPA agrees that tha
permeability data indicate that regular
leakige emissions of HFO=1234vI,
which are released slowly through
hosas, are likely (o be lower than those
from HFC-1340. However, this is only &
portion ol lolal emissions expectod
because emissions may also come
throwgh irregular leaks doe to damage to
the MVAL system, refrigerant loss
during servicing, and refrigerant loss at
the end of vehicle Bile, In responsa to
the commenters who suggesiod that we
ust an annual emission rale of 50 gf
\'11|'|.i|::1|.'.l'll.'r.. wi roecamined
envircnmenial impacts as part of our
final environmental annlysis (ICF,
2010c) using the recommended 50 g/
vehiclo/yr value und compared this to
the impacts calculytod assuming
pmissions are similar to those Irem
HFC=134a in MVALL as wo did at the
time of proposal (closor o 100 g/
vohicly'yr). The emission vilues from
using 50 givehiclofyr (i.0. values from
the Pappasavea ef af, (2009] study) wene
26.3% 1o 51.1% less than the emission
esimutes used in our analvsis at the
time of proposal (1CF, 20050, ICF, 2000a;
1CF, 2010c]. In aither case, as describod
more fully in section V above and in
soctions VILEL4 and VILC.S, below, the
owerall environmental impoacts on
gemeration of ground-level oeone and of
TFA were sulliciently low and the
impacts of HFO=-1234v{are nol
significant]ly groater than those of other
availablo substitules for MVALC, For
further information, see the ICF analyses
in the docket (ICF, 20000.b.c.0).

4, Grooand-Lavel Oeone Formalion

Comment; Some commanlors
pxpressad concern about a potential
increase in ground-lovel ozone of
> 1=4% calculated in EPA's initial
wasossment (101F, 2000) of environmontal
impacts of HFO=-1234vE Other
commenters statod that HRO-1234¢f
will not contrilate significantly to
ground-level meone, Cne commaentor
suggested thal EPA provide an updated
wasessmoent of tho potential contribution
of HFO=1234%( to ground-lovel ozone,
considering the sdditional information
providid in public commpnts (e,

" P pmisarven of al, (D000} inclades o] soapoe
il ruimsines of suboemehils mefeigerant, scluding
gl braks thinmagh hoses, megular leaks
mirigrmnd boss during serviciog, and refrigeninl loss
al wnd of vhikcie 1lin

Luecken of al,, 2000 and Wallinglon ef
o, 2001}, 20

Response: Wo proposod thal HFO-
1234y T would be: accoptalile, oven with
i worst-cise incroase in groand-level
oz of > 1 to 4%, In response (o
commaents, EPA performed @ new
analysis that (1) used povized estimalos
of the expected emissions of HFO-
1234vE and (2) used reactions with
oeeane formation from hvdroxy] radicals
rirther than using sulfur dioxide (S0:] as
w surrogate for the hydroxyl radical,

OH . and rathor than making
assumplions about the relative roactivity
of compounds. Our rovised analyvsis
(12, 2010k) estimates thal emissions of
HFO-1234y1 might couse increases in
gronunid-lovel deone of approximately
008 ppb or 0.1% of the oeone standard
in the worst case, rather than an
Increas of 1.4 1 4% s dotermined in
our initial analysis (ICF, 2009), This
value also wgrevs with resulls from
Kajihara e el 2000 and Luecken of af,,
2000, This revised analysis provides
sedditional support that HRO-1234%(
will not create significant impacts on
growndd level ceone formation or on
Tocal abr quality.

Comment; Some commentors
disagros with EPA's statemont that
HFO=1234%1 has a photochemical oeone:
creation potential (POCP) compamble to
that of athylens (100}, while others
agreed with this conclusion. One
commenter provided o peer roviewed
studhy that estimated the POUP of HFO-
1234y 1o be 7 (Wallinglon of al., 2000],

Response: Based on the comments
receivel and additional studies, EPA
b liovess that the mitial assessment that
pssumed 4 POCE of 100 to 300 is overly
comservative. W hove rovised our
initial analvsis (o incorporate reaction
kinoties spocific o HFO-1234v1.
onnsiston! with Luecken of af,, 2000,
which avoids making an sssumption of
POCE. EFA"s revised analysis estimalies
worsl-Cise increases in grownd-level
oeenne formation of approsimately 0.1%
[ICF, 2010k, Compared 1o the
uncortainty in tho sources of emissions,
the uncortainty in the measures that
localitios will lake 1o mesl the ceono
stindkiedd, and the uncertainty in the
urslysis, a projected worst=cisg incrouse
in ceone of 0.1% is not significant for
purposos of determining that HF(O-
1234y [ poses substantinlly greator
human hoalth or eovironmental risk
than other alternatives. This provides
further suppor for our proposed
determination thal the conditiomed wse
of HFO=1234yT does ool present a

= Prwpuhiication vorsion of Wallington of af
FET0 [Tkt dhsm FPEA=T-CRAR- 2000 -1 -
ang 1)
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significantly larger risk 1o human health
and the environment compared 1o HFC-
1344, and in many cases likely poses
lirs= risk, For further information, see
the analysis of enviconmoental impacts
in section V of the 1m-amh|r. *Why Is
EPA linding HFO-1234y [ accoptable
subdpiect 1o use conditions?™ and see the
||.rI||.|:\-\i'|. im the docket (FCF, 200001

Comment: A commenter provided a
link 1o a paper (Cartor, 2009) that Found
the maximum incremental reactivity
[MIR) for HFO=1234%1 10 be about the
sami s thal for ethane, Basod on thin
MIR salue for HFO=1234y [, somi
commonters stalod thet EPA should God
HFO=1234%T 1o be exempt Irom the
definition of VO

Response: (Mote: EPA has proviously
found cortain caompounds exempl from
the definition of “volatile crganic
compound” [VOC] for purposes of air
regulations in State Implementation
Pluns, 40 CFR 51.100(s). if they have a
MIR eqqual to or less than that of athane
on o miss basis (609 FR 69298, Novembor
20, 2004; 74 FR 29595, Jlune 23, 2000;
ilsa se interim EPA guidance at 70 FR
54046, Soplembar 13, 2005 In o
soparate rulemaking prooess, EPA is
considering whether to Hst HFO=1234v
undor 40 CFE 51, 100s) as exampl from
the dofinition of VOC [or purposes ol air
regulafioms that States may adopt in
State Implementation Plans.

5. Furmation of Trilluoroaeetic Acid and
Ecosystem lmpacts

Comment; Several commaenliers agreed
with EFA's proposed linding that the
projected maximem concentration of
TEA in rsinwater from degradation af
HFO-1234v 1 doss not pose a skgnificant
wquatic toxicity risk, Other commentors
rakse] concarn about the potential
impucts of TFA on biodiversity,
peosystoms, and human health, One
commenter questicned the
sustninability of HFO-1234vT, so long as
there wre questions remaining about its
environmental fte and degradation.
O commenter stuted that artificial
input of TFA into the envirmonmen!
should b avoided because of its toxicity
ind chemical properties, Another
commenter staled that HEO-1234v T
poses additional eovirenmentsl
concems compard o HFC-134a and
wdvised against finding i accepluble
while the issue of TFA Flnhhlq tion is
beting furthor resoarched

Response: We continue to conclude
for purposes of our decision here that
the degradation of HFO-1234vl into
TFA dows not pose a signilicant risk of
auatic toxicily or ecosvstem impacts.
All avallablo rescarch indicates that,
assuming emissions are no more than
twice the current fovel ol amissions

from HFC-1 B Irom MYVAL, TFA

o il
rainnwler will be on the arder of 1/
Bk fo 10k of iho oo ebsenved
athverse effect lovel (NOAEL) for the
miost sensitive known algs (Luecken ef
al.. 200%; Kajihara of al., 2010). We have
revised our analvsis on TFA
conceniralions using the known
reaction kinetics of HFO=1234yvf. Tho
revised estimate ol the worst-tase TFA
concenlralion in rainwaler is
approximately 1700 ng/L, similar to tha
concenirations in Luecken of af, (2009)
of 1260 ng/L and Kajihara of al. (2010]
of 450 ngfL. We believe this provides a
sulficient margin of protection o fnud
thit the use of HFO-1234y [ in MVAL
will nol pose significanily groater risks
thae othier availalile allernatives in this
end-use,

Crrrement: Somo commenlors sfatod
thit further research on TFA is
MasCEssary.

Mesponse: EPA has considorod
additional stuclies submitted during the
public commenl period (Lueckoen of ol
200 Kajituera ef al.. 2010) and has
prerformed furthor analysis on this ssoe.
Lueckan ef al. [2000]) prodicted through
modeling that in the LS., HFO=1234yf
used in MVAC would resull in onowegh
TFA to increase its concentration in
rainwalter 1o /80 to 1/800h of the
MOAEL for the most sensitive plant
spocies considerd. Kajibiar of of,
(2010} predicted through modeling thst
in fapan, HRO-1234vl use in all
potential refrigertion uses would
imoraiws the TFA concentration in
surface walor 1o no more then 1/80th of
the MOAEL for the most sensitive plant
spocies considorod, This study also
found that surfnce water concentratlons
were roughly twice those in rainwator,
Thus, ovon with highly conservative
modeling that also considersd
gocumulstion in surface water, the
concemtrations of TFA are likely to be at
loist &0 fimes lower than a lovel
expected 10 have no impact on the most
sonsitive aquatic species.

We also performed a further modeling
analysis using refinod assumptions on
emissions and the mechasnisms by
which HFO=1234% might break down.,
Wi found thal thie worst-ciss
conceniration of TFA would b
approximately 1700 pg/L, stmilar 1o the
concenirations in Luecken ef of, (2009)
of 1260 ng'L and Kajihara et al. (2010)
of 450 ng/L (ICF, 2010b]), Theso
additional studies and analyses indicate
ovin loss risk than the studies available
f the time of proposal and thus provide
further suppaort that TFA emissions from
MVAL system will not pose 4
significant risk of aquatic loxicily or
ecosystom imprcls,

We al=o nole that EPA has an
obligation o act on submissions ina
timaly manner under the Clean Alr Act
(5 612(d1), Given that research o date
has nol indicated a significant fisk, we
dlisagres that the Agency should delay o
final decision to awail Turther studies
thunt iy b cone in the Tuture, 1T futuee
studlies indicate that HFO=-1234vT poses
a significantly greater onvironmental
risk than we now believe, section G12(d)
providies g process foran interested
party to potilion the Agency to chango
i listing decision,

Comment: Two commoanters staled
that EPA’s initial modeling (EPA-HOQ
OAR=200R-ME4—0037 ) groatly
averestimates the local deposition of
TEA from oxidation of HFO=12345T In
particular, ane commenter claimed that
thie: modeling™s wse of the oxidation of
S0 to sulfute bon, S04, as a proxy lor
thir oxidation of HFO=1234y 1 i overly
conservillive becausa a lirge portion of
1% in aerosal form, unlike [or HFO-=
1234% L This commenter also reforred (o
the impacts found in the peor-reviewed
papir by Luecken ef al, (2009).

Tersponse: EPA agroes thal the use of
the oxidistion of 50z o 505 as a proxy
for the oxiddation of HFCR 12345 likely
resulls in overestimating TFA
copcuntrations. This is bucause tho
sulfate particlo is o condensution
nuelous in the wel doposition process
and it has o very high removal efficiency
compared o the gas phase process for
wel deposition that scts with HFO-
1234y T and its decom position products,
Further, TFA forms more slowly from
HFO-1 284y thon sulfute forms from
S0 (1CF, 2010b).

We hoave repeated the lm'u|1"|.'llI3 using
refined assumptions on emissions and
the mechanisms by which HFO-1234y(
mighi break down, This revised
asseasment [ICF, 20000) found TFA
concentrations roughly one-thousandih
those in the carlier assessment (1700 ng/
L eoomparesd o 1 B00,000 ng/L in ICF,
2009, This additional research provides
stronger support for our conclusion that
the degradation of HFO=-1234vT into
TFA does not pose a signilicant risk of
arjuatic loxicily or scosystem impacts,

Ciommmoend : Soma commaonlers
disagread with a stalement in the ICF
(2004) wnalysts concerning TFA
concentraliong in surfice walors, thal
“tha excaplion (o this is vernal pools
und similar seasonal water bodies r|1q|1
have no significant outllow capacity.”
These commentiors bobleve that
Boutonnet o af. (1999) showed that
decumulation of trifluoroscetale, o
compiund closely related to TFA, was
rathaer limited in spasonal waler bodios,
The commeniers dlso stated that
Benesch of al. (2002) conducioed an
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experimental study of the impacts of
TFA on vernal pools, in which no
impuicts were observed

Respronse; The stalement rom 1CF,
2008 in conlext staled:

MOECs [MNo-observed alfect
concontrations| were companed fo
rainwaler TEFA concentrations hecause
o mosl wisler bodies, it is dilTicelt (o
prodict whal the actual TFA
conconiralion will be This is becausas
concontrations of environmuoental
contaminants in most fresh waler bodies
Muctuate widely due 1o varving inputs
and outputs tn most ponds, likes, and
streams. Comparison of NOECs (o
minwiler concentmmbions ol TEA is
:-||:!l||.|i]:l.' more conservative becawss TFA
is expected Lo be diluted in most
Ireshwater bodies, The exception to this
is varnal pools and similar seasonal
watler boddies that hiave no significam
oulflow cipacity, (HCF, 2009)

Wi nolo that the "excoption”™
dlescribasl in the analysis is an exception
to the expectation that TFA will b
clilutexd more in freshwator bodioes thin
in rainwalor, Wa balieve thal the
aviilable evidonee confirms that vernal
pocls do not dilute TEFA as much is
freshiwaler bodies with oullow
capacity, Maodeling ||ﬂ. Kujibiara of al,,
2010 lound surface waler conconbealions
were roughly Iwice those in rainwaler,
Hevwovarr, sven thise concentrations
woere mob high enough (o be of
significant concern for environmontal
impacts. As noted proviously, even thi
highest levels of TFA concentrations
worre 1 least 80 times bess than the
MNOAEL for the most sensitive aquatic
sprecies oxm inid.

0. Health and Safety Impacts
1, Toxicity ol HFO=1234y(

Comement: Threo commueniers stated
that there are no toxicity concerns with
using HFO=1234v ] and two
commaentors noted that HFO-1234v( is
comparnhle o HFC=1340 in torms of
human health effects. One commentor
also stated that HFO=1234% 1 doses nedl
present a devalopmontal loxicity or
lesthulity risk. Soven commaenters staled
that there are patential toxicity concorns
with use of HFO-1234vT One
commantor cautioned EI'A agiinsi
listimg HFO-1234%T as accoplable lor
use in MVACS on the grounds of
increased concerns over developmental
effects and other loxic effocts on human
health.

Responze: EPA continues (o bolieve
that HRO=1234vl, whon used in new
MVAC systems in accordanci: with tha
usir conditions in this final rule, does
nol pesult in significantly groater risks 1o
human health than the use of othor

avillable or potentially svallable
substitufes, such as HFC-134a or CO;
The results of maost of the loxicily lests
foor HFO=12345T either confirmed no
ilservid adverse hoalth offocts, or
found health effocts at similar or higher
pxposure levels than for HFC-134a. For
pxample, HFC-134a coused cardine
sensilization al 75,000 ppm but HFO-
12yl did nof couse cardios
sensilbeation oven at 120,000 ppm, the
higheat level in the study (NRC, 190606;
WIL 2006). NOAELs from subacute
pxprsure woere highor for HEO=128441
than for HFC=134a (NOAELs of 51,600
for HFO-1234vT with no offects seen in
the study, compared to 10,000 ppm for
HFC-1340 with lung lesions am
reproductive elfects seon at 50,000 ppm
INRC, 1996; THNO, Z005]), Mo adverss
effiects were seen ol 50,000 ppm or any
othor lovel in subchronic [13-wenk)
studies for both HFO=1234yvFand HFC-
1340 [NRC, 1996; THNO, 2007a),

In mutagenicity testing for HFO-
1234y, the two most sensitive of five
strains of bacteria showesd mutation;
however, this screoning les! for
carcinogenic potential is known to hive
only a weak correlation with
carcinogonicily (Parodi of al., 1982; 21
Kirkland e al.. 2005 22}, 50 0 positive
resull in this test for the two most
sorsitive strains is not sufficion! muson
1o consider HFO-1234yv1 1o be a
significant health risk. Mulagen
testing for HFC—=13844 by the samp
foundd no evidence of mutagenic
Screoning for carcinogenic potontial in
a gonomics stwdy did not identily HFO-
1234y T as a likely corcinogen (Hamner
Institutes, 2007, A twosyear cancer
assay for HFC=1344 did not find
pvidonce of carcinogenicity (NRC,
1H0GE),

EPA considers tho results of
I!I.!'I.'I1|.I.!I|lm1"|:lt||| testing to date 1o be of
some concern, but not a sufficient basis
toy fined HFO=1234y T unaceoptable for
purposes af this action under the SNAP
program, In.a dovelopmental study on
rits, cases of wivy ribs wore seon in
some doveloping fetuses during
axposire 1o HFO-1234el (TNO 2007h);

hoswover, effects on bone Drmation were

alzo seen for HFC=134a (NRC, 19061, i
is nol clear i0 this elect 15 reversible or
nob. Interim results rom a lwo-

generation roproductive study did not

1 Pl it ivn abifily of e solomdiogmaphic mpair

5 Parodl: M. Ta bl L Sanbl: fomrmal
wf Tuxtcalogy amd Envirmn gl Healh, Val 10
lawun 4 & G, Octobar 1902, pages 331=534

=7 KirkLmal of of. [2005) Evaloaion of & balbery of
Uhss ki ke gened ey bests o delermins odent
warcipogend and non-carcinogens. L Sensliiviiy,
wpscifiaity nod mlakibve predictivily, Mulation
Rewesareiy, B, 1=-256

ol with BB ArEwie bt

fnd an associatlon between exposre o
HFO-1234v 1 and skeloinl effects, This
two-generalion reproductive stedy Tor
HFO= 123451 finds a NOAEL of 5000
ppm for deluyod mean lime 1o vaginal
opening in F1 fumales (females in the
first genertion of ollpring). A subacule
[2B-thav ) vest for HFC=1:340 (single
generstion) found a NOAEL of 10,000
ppm for male roproductive offects (NRC,
19MiL A lll'\'r!llllllllllﬂljll sl o ranhbitls
|'x||1|-|1-|| i3 HFO=1234%T didd not Nind
offects on Lhe Jh.-'.-'uhlllim: falus,
Hiwerver, some of the mother rabbits in
this study died, The reason for the
deaths is nol known, The data an
divelopmental effecis are inconsisteni
doponding on the test porformed and
the species tested, The developmont
pilects ohservod in the developmental
stuidy on rats aro nol significant by
different from the developmuntal effects
obiserved for HFC-134a. In any case, as
discussed above in section V and helow
in this section, our risk assessmenis
found that HFO=1234%T would likely ba
wseed with oxposure lovels wirll below
thisa of concern in the uses allowed
under this rule. Thus, we do not find
the observed |ll:'|.'1r[||n||l'|'|l!|1hi| offects
sufficien! reason for finding HFD-
1234yl unncceptable in this rule,

For purposes of this action, we
prepared our risk assessment for long-
torm exposure using the lovel af which
i deaths or other adverse health elfects
ware sean in the rabbit divelopmental
stuchv—a “no obwerved adverse offoct
lovel™ or MDA EL=—t ensurs (hal
exposed peaple would ba peotected, The
lesmger-teerm, popsatod eposuee in thi
study would be the EX[MISLITE |‘|z‘|1|t"l'n
[though not necessarily the axposurne:
level) for a worker using HFO-123451
on a regular basis or for o consumer
pxposisd ina car duo to o long, slow leak
inte the passenger compartment, Dsing
the NOAEL concentration of 4000 ppm
s @ starting point, wo found no
situations where we expect exposurm o
exca] Tho lvel that EPA consicders safe
Toor long-term or repeated exposune
[EPA-HOQ-DAR- 20080064000 6),
Thus, we consider the potential loxicitg
risks of HFO=12345T for thise uses
allowad under this action o be
mibdrossed sulficiently to list i s
|||:|:|li|h'|||!|: subject to use conditions,

Commerni: Basod on a risk gssossmont
conducted by ane commuontor, tho
commuonter concluded that if HFO-
1234% 1 is usod undor the conditions
specified in the comn r's risk
assessment, advorse health impacts
would nol be expected 1o car occupants,
ter sorvicing personnel, or o do-it-
yvoursel§ (DY) consumors, This
commenter noted difforonces bolweon
the murgin-ofsxposure approach io
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assessing risk, as in EPAS risk
mssessment ([EPA-HOQ-OAR-2008-
DEGE4=-0036), and the commenter's
haeewrd index (HI} approach, The
commenter urthor slated that in all
=ses, the 1Jfl'dil.ll.'l:1 hzsrd index for
HFO=1234y 1 wis anly one-hall of the
vialues prodicted for HRFC=1340, and in
soma cases, only one-thind of the HIFC-
134a values, demonsirating from a
haalih perspective that HFO=1234vT s a
viabde alternitive to HPC=-134a

Rosponse: EPA agrees thal adverse
haalih impacts wiold not ba expocied o
il nocupants or o sorvicing porsannil,
sel long as the use conditions of this rule
are obsorved, However, EPA has issueod
n Signilicant Neow Lise Rulo undar TSOA
[Dectober 27, 2000; 75 FR G5987) that
wionld pequine submission of additional
Inlormation to EPA price o e
manufacture, import or processing of
HFO=1234%1 for certain uses, including
distribution in commerce of products
bstenibisd For wse by a consumus for the
purposes of servicing, mainlenance anid
disposal involving HFO=-1234yT (e.2.
'Jllril-yl.:lurwll" u.:h'i.l:ihg ol BMVAL
syslems)

Whaere available, it is EPA policy (o
use it NOAEL (No-Dbserved-Advorse-
Effect Loval) For the point of depariune
(POD) for risk assessmenl, This is the
highest exposure levol that did not
cawse an pdverse health offect in &
stuchy, In this case, EPA selectod the
POD from an animal (ral 2-weok
inhaliation) study. Beciuse animals may
ﬂ?ﬁi:llll'l.l‘ 113 elifferont EXPEEUTE loviels
than humans, thers is some uncertainty
whun extrapolating from animals to
humans, For this reason, an Unceriainty
Factor (UF) is applivd when
extrapolating from animals (o humans—
tvpically a factor of 10 s wed but, in
this case, since there wis a reasonable
estimile of the pharmacokinetic
component of the uncertainty, this UF
was reduced 1o 3, An additional UF is
|'b|lplil.-|[ o account for variation in the
human population responso (o a
chemics] exposurs—in this case, o UF of
10 was used, The two UFs give a
resultant UF of 30 1o vield an acceptablo
bowrel ool hasalth risk. As staled in the final
SMUR, EPA's policy for review of new
chemicals under TSCA is 1o divide the
POD by the exposure level oo n tha
MDE, For HFO-1234v1 0 acceplahle
level of health risk™ waouold be an MOE
of 30 or grealoer,

The commenter propossd dividing the
watimated exposure (o HFO=1234¢T by
the POD levels to obtain a HIL. As o
resulf, if the sxposure is less than the
POD, the HL is < 1 and the commentar
considered this an “sccoptable level of
health risk.” Thy commenter’s approach
tor the hazard index does not Tactor in

uncertainties abou! extrapolating from
animal o human responses, nor does i1
address '|.'uri|||:|i|ily.' within the humaon
popukition with regand to thresholds of
risponse o chemical exposures, EPA
has |..'||J1.-\i.-h.h||'ll|:f|.' |.|||1||i:l.-1| th margin of
exposure (MOE] approach 1o
eviluations of pre-manuficiure notices
[ened foor certain olher risk assessmenits)
in ordor to account for the uncerts
discussod above, The SNAP [P
considerod work performed during
evaluation of 1he pre-manufaciuese
notice [EPA-HO-OAR-Z00-0664—
0036), as well as a soparle SNAP
program risk screen (EPA-H(-0AR-
2008-0664-0028), SNAP program risk
SCIROMS COMPAre expectod exposures 1o
exposune limits that ine GFprrale
uncertwinly factors based on EPA
guidance, rathor than calculating oither
o hazard index or @ margin of exposure.
Any of these ||F:|||l|||n:|1r"- 1o risk
assesamen! will como to g similar
conclusion about whether there is a
potential health concern when using the
s point |rr|:11"|r||_|‘lul11. unceriainiy
Fuctors, and exposure estimales,

The Agency and the commentor
disagres on all throe of these inputs 1o
the risk assessment and hence have
risached differon! conclusions, Despile
thiese diMorences, The gssassments rolind
on by hoth the commenter and EFA
show that thero is low risk both o car
occupants and o service tech
EPA's risk assessment indi
polential risk 1o DY ers [EPA-HQ-
DAR-2008—-G64—-036G), As statod
previously in this action, this issue is
further sddressed through the Agency's
authority under TSCA,

Comumeend: In response bo EPA'S risk
assessmonl (EPA-HO-OAR-2008~
060036, two commaontors disagreed
with tho use of 8 2-week study for
evitl ating 30 minule sxposures and
stated that acule loxicity (4-hour test] or
cardine sensitization lest resulls would
be more appropriste for acute exposur
vwaluations.,

Aesponse: Commenters have
suggestod thal EPA use data from the
d-hour acule wxicity study or Trom the
catrdiae sensitiztion study as a starting
point ["point of departure™) for assessing
risks of short-torm [acuto] exposurs,
Howetver, cardiac sonsitization studics
are for viry shorl duralions—aon the
ordor of 10 minutes—and they only
address cardiae sensitization, HFO-

125457 does not induce candiac
sensitization, EPA selected the point of
departurs for acute effects from o
multipls-exposure 2-weok (subacute) rat
inhalation study on HFO-1234v T,
reasoning that if no offects were seen in
the duration of the study (6 hours per
day, 5 days per week [or 2 wesks], that

no effects wouwld b seen from a single
exposurs il u similar exposure lovel,
oither. Furthor, the subucute oxposam
rl stucly included more thorough
pathology examinalions than Ihose
included in a cardiac sensitizalion
shudly,

The acule 4-hour exposun: study in
rils showed somo lung aflects at
approximately 200,000 ppm., the lowest
excposurn lovel in the study. Thus EPA
considers 200,000 ppm to be a LOAEL
(Lo -Observod-Advarse-Effect Lovel ). IT
o LOAEL wars used in the risk
assessmoen! instead of a NOAEL, EPA
would use an uncertainty Ractor 1o
estimate o MOAEL, which would result
in a lower POD than what was used, For
example, iT EPA had started with the
LOAEL of 200,000 ppm, it seould hivve
rogpaired an additional MOE of 10010
pxlimale a NOAEL lfrom o LOAEL, loe u
total MOE of 300 instead of 200 This
wold have resulted in o more
mnservalive risk assessment than using
the MOAEL from the 14-day subacute
study, [n the 4-hour aeute loxicily
study, some of the animials Bad grey,
diseolored lungs atall exposure levels
in thi .‘||I,|J,|.:|.'., and wi considered this an
aclverse effoct, Thus, EPA could only
determing o lowest ohsorved adverse
effect level (LOAEL) from the 4-hour
acute study and could not determine a
ney obsserved adverse effect level
(NOAEL], 1t is longstanding Agency
policy to wse the NOAEL where
available instead of o LOAEL, becowse of
greater assurance of o safe exposune
lewel, EPA instead used the NOAEL for
the next shiertest study, the subacuto 14-
day study, us the endpoint of concern
for short lorm exposure because the
LOAEL from the acute 4<hour study is
an endpoint shewing offects that may
nol result in safe exposune levels for
humans. If we had used the value from
the 4<hour acute loxicity study, we
wold have had to consider additional
uncertainty that would have resulted in
i more conservitlive, mon restrictive
risk assossment than using the NOAEL
from the 14-day subscute study,

[Further, EPA has unoertuinties alwout
using the available single exposure
sluidies on HFO-1234y T (o delermine thin
MOES for different exposure seenarios,
As a result of concerns with these
studies, EPA calculated single exposars
MOEs [rom the NOAEL in the 2-week
inhalation foxicity study of HFO-1234y(
in rats. There are some uncertainties in
thi singlis exposure [acule] Esessments
bocnuse of the observation of lethality in
rabbit dems after multiple exposuns 1o
HFO-1234vl in a developmantal study.
For these reasons, EPA recommendied
an geute inhalation woxicity study on
rabbils in the proposed SNUR 10 address
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the quiestion of whether pregoant mbbits
would die from a single expasure [April
2, 20110, 75 FR 16706),

Cromment: A commupnier asserfod (hat
EPA’s mothodology o estimate the
mxposurg lovels pssociated with the DIY
use, using the SAE CRP (2008) Phase [1
Roport, greatly exaggerates the exposure
that could e expierienced in sctual use
coniditions. Another commentor
cileulbatod o toog BIYer assuming
that the refrigerant [lls a garage and
concluded that exposure would be less
than the manofacturer’s meommendod
excposurs limit of 1000 ppm. The firs)
commentor stated that the 30 minute
time-weighted average (TWA) value
usesd by the EPA bs unrealistic s are the
exposure estimales prosented in
Seenarios 1 and 2 of the supporting
document EPA-HO-0AR-20080-0064-
0036, Ther spocific exposure paramelaers
that the commentors questioned were
assumplions regarding:

o Carage volume;

* Time the user speni unider the hood
during recharging aperalions;

o Thue size of the space when: any
Iaking gas would disprorse;

+ The air exchange mite in a service
arei that should be wellventilated
when the engine is running;

& |l5e af the refrigerant in o closed
ﬂ-li’ill.‘sl' with no ventilation; and,

s The amount of relrigerant used
during recharge operations.

During tho comment period for thi
]IIL:FMNHI SMNUR. the PMN nnd SNAP
suthmitter conducted o simulistod
vehicle service leak testing, using HFC—
1340 % a surrogate, indicating that
s pisures from use of @ 1200 can
during consumer DY wso arm below the
Agonoy's lovel of concorn for HFO-
1234yl [Honomywell, 2010a),

Aesponse; Conceming exposure
extimates for DlYers, the OR[N
villues In the EPA risk assessment
1EPA~HO-DAR-2008--D8 64 -000310] amo
bounding estimates of the maximum
possibli theoretical concentrations. The
EPA assessment wsod the industry-
miodeled DIY scenarios and assumptions
in a 2008 roport by Gradieont
Corportion for the SAE CRP [CRP,
2008) as a starting point for creating thie
bounding estimales, To do so, EPA
assumied that the entine leakiage mass of
vach industry-modeled scenirio was
ruledsed to its carresponding volume
wilh no air exchange, These
assumplions aro conservalive and
protective, as intendod,

Wi considensd tho ciloulations
]ltr:l'.'iqlmi by one commaontor that
assumiel that thi refrigerant fills a
garage. Howevor, this analysis assumos
a longer-term, steadyv-state concontration
after the refrigorant has diffused

throughout the garge dnd uses a long-
e, B-hour time-weighted avoerage
exposure recommendation for
comprrisan. EPA's conooms about DIY
corsumer oxposung focuses on shior-
ferm aoule axposures, including peak
pxposires ovor i fow minules noar the
consumor’s mouth and nose bocause
typically & DY consumer will only nesd
u short pericd of lime 1o recharge o
single MVAL system (Clodic e al.,
2008), Thus, the commentioer™s
caléulations do notl address EPA's
CORFbCAEE 4.

Aler roviewing the consumaer DIY ase
pxposur study from the SNAP/PMN
submiller, EPA I‘1::.-|.||1|n|.1|'1| wilh o list of
clarifying questions (115, EPA, 2010c),
o which the submitler subsequently
responded (Honeywell, 2000b).
Although the submmilter's responses
warre holpful, EPA still has concorms
absout potential exposures lo consumaors
during DY wse and the inherent toxicity
of HFO-1234v1 However, since this
accoplability determination is limited 1o
use with fttings for large containers,
which DIYers woald not |r|,|.H.hi|.:i|‘:, (mr
concerns about potential bealth risk to
Y wsers nioed nol be addressed in this
action. We would plan to evaluate this
issue furthor bofors taking a fnal action
on a SNAP submission for unique
fittings for small containers. We further
noty thal the Agency would analvee this
issue in thee context of any SNUN Gled
pursuant to tho N-ﬁ.-l'lrll\" Issued SNUR
{75 FR 65087, Although wo do mot
rizach any conclusion in this final rule
reganding safo use by DIYers, wo make
the lollowing observations about the
sttlmittod study, With regards to
oxposurs, the peak concentration values
from the submitted study are as high as
% by volume, equivalent 1o 30,000
ppm. Theso peaks appeared (0 occur in
the Miest one or Pwo minules of each
pmission, Accordingly, EP'A wiould need
excprosire dhatn presonted and avenged
oul ever shocler Time Woightod
Averages [TWAS) than the 30 minules
currently in thae study, because it would
appear that a numbor of these early
exposire peaks could esult in TWA
vallues that would result in MOEs less
than the acceptablo Agency lovel of 30
tescribed above in this seetion. This is
important because the dats on HFO-
1234vT ure insufficiont to differentiate
whether the toxicity is due to blood
lewval alone from an acule exposure, is
e 1o accumulted uxposure over Lime
“area undor the curve”}, or is dus o
somi combination of both, Sinoe blood
equilibrivm lovels aro roached within
minutes, o high lovel of exposur in o
short duration could result in blood
livals exceoding o threshold if the mode

ol action ol the woxicity of HFO=1224vl
is du 1o blood loevels of the chemical.
EPA oxpocts thal exposure data with
pdditicnal TWAs of 3, 5, and 10 minules
wonld |I|:||| o ressalve these issues of
CONSmEr 1'.'1.']!].‘! Lred,

Crrmment - One commaenlor stated thal
HFOs could harm the human nervoos
system, The commenter cited a dingram
of broakdown products in a slide
presentition given by the Monteeal
Provocol Scientific Assessmoent Panel in
July 20009 and suggested that the toxic
Impuct of aldehydes formed us
Larraaka brownrs products would b higher
than tha! of carbonic acids,

Response: EPA agroes that the
breakdown products from thoe
decomposition of HFO=1234vE will
include aldehydes, bul we disagres that
this is a cause [or concern, The
aldohydes that would be produced as
atmespheric braakdown products of
HFO=1234y T aro formaldehyde and
seetaldehyde (ICF, 20106d), Thelr health
Mects include respiratony elfocts;
irritation of the eyes, nose, and throal;
and corrmsion of the gastrointestinal
tract, EPA also considers formaldehyde
and acotaldehyde to be probable human
carcinogens (LS, EPA, 2000 ICF,
20010d), The decomposilion |rr\|u:||_|1'l.'| of
HFO=1234y 1 are not noted for causing
neurotokic alfects, and toxicity tosts or
HFO=1234% [ did not identily this as an
ulfTect,

As part of analvsis of the stmospheric
brakdown products of HFO=-1234y1 wo
foouncd that worst-case concentrations of
formaldebyee would reach 6 to @ parts
per trillion (ppt) on o monthly bisis or
an avierage of 3 ppt on an annual average
basis, compared oo health-based limil
ol BOOD ppt 24— e, a level that is
roughly 1000 fo 26040 times lower thian
the health-based Timin (ICF, 2000d).
Acetaldehsde levels would b even
lower, with worst-case concentrations of
1.2 ppt and annual average
concentralions of 0,23 ppt, compared to
i health-Based Hmil of 3000 pg 24 (CF,
210d ), Thus, aldehydes (that would b
decomposition products of HFO=1234y1
in tho atmeasphers would not contribulo
significantly to advorse human health
effects (ICF, 2010d),

.-‘I.|.|.lt!|l?.'4[|.'.'|, including formaldehyde
and acetaldehyde, ame aleendy present in

B The Agency fnr Tosbe Substances and [Nssise
Regiatry {ATSTHD b astabdiabesd s chronb
inhalation urinimal sk leved [SRLY of &.000 ppm
{8, 00 ppt) Tof foriaaldn e (ICF, T010d), MELs
et vl D st ot st catailr eole govdme el
mirls [l ml

2 A s salabliafind @ Roletezion Coneatimilaon
TR ool CLO0F ey (5,000 [ppl or G009 oy r
acebnldunbiyde [TCF, 200l A summary of EPA's
documentathon for e dsk assssmoni and REC
derivation lor scetuldoliyde i pvailabln oolie wl
Ml e e gordnoeaf s mbe 200 i
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the wtmospherns in significant amounts
from natural sources such as plants,
fromm direct emissions, feom combustion
products, or from broskdown of other
compounds such s byvdrocarbons [NRC,
1961; Rhasa and Zellner, 1987), The
curment background lovel of
Formaldebyde in the stmosphore ringes
Troam BO ppt in pristine anss to
approximately 2300 ppt in New York,
NY—ono to three orders of magnitude
mare than th worsd-case generation of
formaldehyde from HFO-1 2341 (ICF,
20 0d). The maximum incremental
acetaldehyde concentration calculated
due toy use of HFO=1234v] was
approximtely three orders o
magnitude less than the avers
concentrtion of aoetsle side bn nreas
with pristine air quality [1CF, 2010d),
Thus, the sdditional aldehydes create
during decomposition of HFO-1234y( in
the atmosphers are not likely 1o have a
significant impact on human health,

Coovmmmeeninl - Some cormmenlers stiled
thiat additional research and moview of
the availabbe information regarding
hrxll'il:l.' ol HFO =124 1 needls o be
conduwcied

Response: EPA has an obligation 1o
act on sulmmissions inoa timely mannor
undhor thie Act (8 612(d)). Our risk
assessments o date hove found no
significant risk for car pissengees or
drivers, professional servicing
personnel, or workers disposing of or
recyoling vehiclps containing HFO-
1234vE We bsligve these assossmonts
are sufficient (o support this action, We
i that these assessments roly on
somewhisl conservative gssumptions,

Wi note that we expect thore will be
o toxicily risks o D1 Yers bovause EPA
must receive and take regulatory action
i allow unique [ttings for use with
smull cans of rolrkgerant befom D] Yoers
could be exposed, as per .|=J1||'J:I||i:\ D i
subpart G of 40 CFR parl 82, Further,
because HFO-1234v1 is nol axpoectod 1o
ey introeluces] inte any new cars unitil
2011 or |.|I|~r. Wit u"xpl.:::l 1o hgve
further information and 1o take further
pction before DY ers could be exposed,
In addition, the Gonal SNUR would oot
illow distribiution in commueres of
products intendoed for use by a
oconsumar for the purposes of servicing.
maintenance and disposal involving
HFO=-1234% 1 until at loast 90 davs alter
submission of g SMUMN,

Wo mcognize thal more studies will
ber performed on HFO=12345 1 furthoer
addressing risk. EPA's New Chemicals
Program has recommended additional
testing of acule exposure in rablits,
including prognant rabbits (April 2,
2000; 75 FR 16706). In wmidifion, the
manufacturer is voluntgrily conducting
a mulli-generstion reproductive study, IT

g

thiese ar other fuluee studbes call into
question the basis for our decision
toclay, section 612 allows citizons (o
welition EPA o change or modify o
isting decision or EPA could determine
on s own Lo reassess this decision,

Comtament: In late comments, a
communter stalod thal EPA appears 1o
bt pelving on a SMUR 1o eeduce risks 1o
human health from exposure o HFO-
1234%T This commontoer stated that EPA
must ee=ppen the commuent period on
tho proposed SNAF ruloe so that
commanlors may massass the exient 1o
which the linal restrictions of the SNUR
will b ofTsctive at limiting advierse
human health effects, The same
commanter nobed thatl informalion on
new price lovels and availability is
needisd 1o assess the elfectiveness of tha
SNLTR.

Mesponse: EPA's linal SNUR
atddresses potential risks o humian
health from exposune o HPO=1234y[
However, as discussed above in section
Vool the preamblis, "Why is EPA listing

HFO=1234vl as sccoptable subject to use

conditions?", this final SNAP rule does
ool allow for the use of HFO=1234y
wilh small cans or containors (i,
confainer sizes that would b purchised
by DIY wsers, such a5 small cans and
containors loss than 5 lbs) because it
tloes not contain specifications for
unigue fittings for con taps and for these
smaller contginers, Existing SNADP
program regulations in appendix O to
subpart G of 40 CFR part 82 roquine the
wse of uninue Attings or specific
purposes [e.g., high pressure-side
sorvioe port, small can tups) for each
MVAL refrigerant, as submitted by tho
relrigerant manuictumer, Bofors HFD-
1234%T can b introduced in small
cantuiners typically used by DIYers, the
manuficturer must submit uniguo
fittimgs 1o EPA, we must conclude that
thoy aro unique. and we must issue nny
proposed and final rules specifying
those fttings. In addition, the fnl
SNUR would not allow distribution in
commuerce of products intended for wse
by a consumor for the purposes of
servicing. maintenanee and disposal
invalving HFO=1284% T until a1 least 90
davs aftor submission of o SNUN, Theso
anil vther roguirements ensurs—>io thi
extent possible, with the information
l!‘l.lI‘ﬂ'l'IlI:l.‘ wviilable 1o EPA—that HFO-
1284%( has no greater risk overal] for
human health and the environmoent than
other available relrigerants for MYAC,
Under the final SNLUER, it is necossary
for EPA to recoive and complete its
review of a significan! new use notice
(SMUN) with additional information on
consumer exposurs risks bofore—il the
Agency o decides—HFO-1234yT may
be manulactuced, impored or processed

for the purpose of wse in IUY servicing,
wilh or without other restrictions, We
wionild also consider information in the
SNUN before issuing o Anal rule
specilying unique fitlings for use with
smull conluiners of refrigermnt.

In commonts EPA rocoived on the
praposed SMAF rule, the indtial direa
final SNUR that was withdrawn and the
proposed SNUR, no commantars
sugeested making the provisions of the
SNUK stricter or suggestod adding use
conditions undor the SNAP program for
..jl:ﬂl:lhu,h\illg risks (o consumaers during
DY servicing, A numbar of commonters
stated that no mestrictions wore neodod
tor sicdelress risks Wo consumers during
DIY servicing, while other commanters
stated moee broadly that EPA should
find HFO=12345 1 unacceptable beciuse
of 1s loxicity risks. We provided an
additiona)l opportunity for commaont on
this SNAF rulo aller tha direct Gnal
SNUR was issuod (February 1, 2000; 75
FR 4082}, in response (oon pequest o
reapen the public comment period
[EPA-HOQ-OAR-Z008-0664-0077.1), in
prart fo pllow comment on i
retlationship betweon these two
rulemakings that both addeess HFO-
1204y ] However, wit do ot baelisvi thit
the conditions of the fnal SNUR aro
necyssary 1o the determination that we
am making here, As noted above, this
final rulo dows not allow for tho
servicing of HFO-1234vT from container
sizes thal would be purchased by DIY
users because of the lack of an approved
unigue fitting for smaller containers.
Further rulemaking under SNAP will
occur pricr o such use and any risks
can b addressed in that rulemaking
package. Al that time, we will b alile
1o fully consider the impact of the final
SNLIR,

2, |"'l||.rtlrtli|.1.|i[il!.'

Ciommaeni: Five commenlors statoed
thiat HFO—1234 v has a low likelibood of
ignitinn, especially under the conditions
encountersd inan automotive
application, One commenter stated that
the mere presence of high mirigeran
conceniralinns does nod contribaloe fooa
hazardous condition because an ignition
soree of sufficient anergy must also be
presont. Another commenter disagresd
with EPA's view that a flammability risk
exisls, Other commenters stated thal
additional review of the availalils
information regarding Dammability of
HFO=1234vT nesils 1o be conductod
Soma commenters statod that EPA
should consider restricting
concentrations of HFO-1234vT o much
lovwrer enncontrations than to the lowor
flummability Hmit (LFL) of 6.2%.

Response: The available evidence
Indicates that HFD-1234 vEwill not
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present o significant risk of Demmability
and that any risk it poses is not grofor
than the risk presonted by othor
aviilable allernatives, For examplis,
beciuse of ils higher LFL, ils
consitlerably higher minimum ignition
ooy (5000 m] 1o 10,000 m]], and is
shower Hame speed (1.5 cmis), HFO-
1234yl is less am bl than HF(-
1624, a substituto that EFA has already
found acceplable subject 1o wse
corclitions.

Furlher, an analysis conducted for
SAE International's Cooperative
Resoarch Program by Gradient
Corporation (CRP, 2009) foand thi
Thare was i very low Mammaldlity risk
{on ordar of 10~ M pocurmnces por
operating hour or 1 ocourrence in 100
voars across the enting ULS, Ot of
passenger vehicles). This was due 1o the
low probability of achieving o
concontration of HFO=1234v [ above thi
LFL ot tho same lime as having o
sulficiently high ENNIEY SOLOCE 10 cluse
the refrigerant to ignite, Further, even
thit Tosw probability of ignition of HFO
12345 T may be overstated, becausse it
assumes hal a vohiclo colliston sever
enough o crack open tha evaporalon
{loeated undor the windshield and
sleering wheel] s nol sevorm enough 1o
crack the windshield or windows that
would hold refrigerant in the passenger
compartmoent. In a sensitivity analysis,
the SAE CRP consbdened how Uhe
Nammability risk would change ifa
refrigerant mloise into the passenger
compartment only oceurs ina collision
causing domigne 1o more than the MVAC
wyslom, Thal analvsis extimated that the
risk of expasure o an open Mame would
then be reduced by a factor of 233,000,

o approximalely 4 < 107 % occurrences
per vehicle operating hour [EPA-HQ-
OAR-20065-06GH40056.2 ),

Far thi reasons provided above in
sections IV and VILB of the preambla,
“What are the Mol vse condilions and
why did EPA linalize theso use
conditbonsT and “Use conditions,”
does not baeliove i ks necessary (o
establish a use condition limiting

refrigerant concentritions, whethor |l|

6, 2% or some other, lower valus.
heligve the final use condilions
sulficient by address Nammability risks.

Comment: Throo commonters st
that HFO=1234vf is Mommable and (bt
the proposed regulation does not offor
any restrictions o protect those porsans
handling HFO-12234v[, nor does il
restrict s sale and use by the genersl
]Ii]l]!li

Respronze: Tha piarpose of the use
conditions is 1o ansure thit HEO=123451
willl nol pose i greter risk (o human
hiealth or the environmant than ather
available or polentially available

EPA

sulsiitules, For all of the reasons
|:rm'j<|w| in soctions IV and V above,
EF'A has determined that HFO=-1284y1
will mot pose o greater risk than other
substitulos or MVAL, As explained
nlwmwve, EPA proposed restricling
concentralions of the melrigorant below
the LFL of 6.2% as a use conditlon,
Based on commaents and additional
analysis, EPA has concluded thal it is
nol piecessary o reguine uso condilions
limiting relrigerant concentrations to
Il 1hin LFL: rather, the use
conditions now spoecily design
parsmebers for MYAC systems and
riquire an FMEA. This will ensure that
systoms are designed 1o minimize risk
not only from Mammability, bul also
from i XpoEurs i HFE,

Wi will address uso by service
prrsonnel through a fuile making under
wincticon GOG of the CAA, Although these
rules will further addross issues of
inlerest 1o service pearsonnol and others
thal might landle HFO=1234v] usaed in
MWAL systems, wo note that our risk
nssessments of use of HEO=1234yT
fownd that significan! Mammability risks
doy not exisl for personnel installing tho
rolrigerant al equipment manefaciuee,
prosfessional servicing personnel, and
e h.un:l]ul] working w |I1 automohiles at
end-oklife [EPA-HOQ-0AR-
200506640036 and -003R), Mormover,
wir noto thal an industry-sponsored
analysis of risks found the sk of
Tgnition of HI'T:I—!IZ.'!-}?.'E I & echnician
is extremely small, on the order of 102
pourrences per working hour (EFA-
HO=0AR-20008 - 06040056, 2,

A we have explainoed abowvie,
only addresses the wsoe of lirge
containers for profossionl use
[vpically 20 [bs or larger) and thus
HFO=1234yT may not be used in small
container sizes thal would be the Lype
purchased by the general public. We
will address the issue of rsk o DEY
usars through a futere rulomaking under
SMAP Il we recoive a request for unique
fittings for smaller containers feom the
refrgerant manufscturer, We also are
addressing risks to DIY wsers through
the Signilficant New Use Bule under the
Toxic Substances Control Act (October
27, 200; 75 FR 650987),

Ceammeent: One communtor stisted that
compared with HFC-134a, the
pxplosion probability of HFO-1234vf is
much higher based on testing done ot
the Federal Institute for Materinls
Research and Testing (Bundesanstall fiir
Materialforschung und-priiflung, BAM),
Dther commenters disagresd with those
Nammability conclusions, Rnding the
tosting rusults to bo expocted but not
roprosentitive of roal-world wse in
MVALC, These commentens statod thst
the Mummability risks of HFO=1234v{

this ruls

were nol significan! and thist the
mixtures of HFO=1234y1 and ethang
wsedd in tho testing would ol be seen in
MVAL in actual operations,

Respanse: As explained above in
soclion VILE, we do nod bolieve that
those tests are relevant for assessing the
Nammability risks of HPO=1234v as
usid in MYAC systoms beciuse they
evaluated Mammability based on the
presence of cthane, i substanc: that
should nol be present in any situalion
that might cause Nammabilaty risks for
MVAL syslims,

3. Toxicity of Hydrogen Fluoride (HF)
Comment: Two commentors stalod
thiat thises is low risk due to exposurne o
HF. One of these commenters stisted that
(1] for vohicles that do ot discontinun
the use of the blower altor collision, the
risk dun to exposure to HF [nom use of
HFO=1234% T is approximately twice the
risk with tho current use of HFC=1344,
and (2] for vehicles thal discontinee the
wasae ol the Blower alter oollision, (he risk

e Lo exposum Lo HF whon using
HFO=1234v[ is approximately the sime
s that with the current use of HFC-
1344 (on order of 10 12 ocourrences pur
opazrating hower, or ane in one eillion],
The second commaenter stated that them
is no peed for concontration limits (o
protiect against exposure 1o HF because
the n'-ka from axposune o HF [rom
HFO=1234% [ are similar to what would
ber experienced with HFC=134a, One
commonlear also stated thal
concentrations of HF as low as 003 ppm
cianse a sensalion of ieritation, The
commaenter staled that this charctoristic
would diter somenns from remaining
axpos] lo exoessive concenbralions
from an opun bood.

(Mher commenters stated thit there is
o high probability of HF generation in
cars from HFO-1234v] One commenler
stated that tho t]dmmllrri.iilp.' of HF(-
1234y makes the production of HF
more likely and incroases the risk of HF
axposure o vichicle passongors, o
workers ol chemical facilities,
automalive manufacturing Rcilities,
vehicle servicing Facilities, and 10 the
genvrl public. Two commenlers sbalod
that various health and salmy concerns
reedaten] 0 HE genoration and its loicity
are woll studisd and documonted, and
thres commenters stited that use of
HFO=1234v [ is unacceptablo as there is
incroassd potential for HF exposure and
reloted casunlties.

Response: EPA has considere wl the
petential for generation of HF from
HFO=-1234%0, including the SAE CRP's
ovatluation of sconarios thit might cause
workplace and consumer oxposun 1o
HF [EPA-HOQ-0AR-2008-Di4-
D056.2), SAE CRPF mombsers conducted
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tesls o maeasure HE concentratbons and
toy icbentify actors thit were mosi |ik|'|_'.'
iy lesad Lo HF Tormation, One sol of tests
wonelucted inoa car found that HF
measuremonts instdo the passeRger
cbin wore 35 ppm or liss (EPA-HO-
ODAR-Z00#-0664-0056.2], This highost
vialue ocourred during mlease of the
enlirg charge of relrigerant of 10040 g
into the passenger catiin with ignition
stiriisd by a butane lightor augmentod
with an additional spark—a |:'|1,l;|1|:]|-
conservative scenario, (A more lypical
charge would be 575 g, and it would be
unlikely to have the amount of ignition
anergy thal ocourred artificially in the
experiment wilh use of both o butane
Ij5;1h1|-r and an additional spark source. )
A socond set of tests focusing on HF in
the engine compartment tried to
simulate o major ruptorn in the AC
system that would release 12 gis of
melrigerant across 5 cm onto an arificial
bl surface at lemperatures of 450 3
{typical af the exhaust manifold) and
700 °C [most extrome casoe), with the car
hood in various positions, This lesting
foumd HF concontrations as high as 120
ppm ot thi hot surface in the enginog
compariment in the worst case, with
interior passenger cabin values of 40 1o
B0 ppm in thie wiorst case (EPA-HO-
DA R-2008-0664—0056.2 ], This tesl was
consarvative for the following reasons:
The temperaturs was high, ropresenting
extreme conditions; the refrigerant was
rebiised oxtromaly close 1o the hot
surface; the hood was closed; and the
refrigerant ignited briofly, The other test
trials under less extreme conditions
resultisd in HF concentmations of a few
ppm. Tho test trinls also foond
somewhol lower concontrations of HF
genoratod during testing of HFC=134a
using the same procedures and
appraraius, with maximom
concentration of 36 ppm in the enging
compartment and concontrations of loss
thian B ppm in the passenger
compariment in the worst case, The
SAE CRF selected an Acule Exposure
Guideline Limit (ABGLY=2 23 of 95 ppm
ovir 10 minulos as its eriterion for
determining excessive fsk, This limil
wits developod to profect against
irrovarsible health offocts whon
exposure remains below the limil of 95
ppm over 10 minutes, but short-term

dizscomfon or irritation could s1ill ocour,

Thus, even assuming a passenger inside
o vehicle was exposed to HF gt the
highest level Found in the fest of B0

alle, bt
o

il Bmalth wflects coald socur
arwil T Tulggher ARGL=2

bl wwsny Hhen AR

P exposune af this level would at
worst causs discomfort and ieeltation,
rither than permanent or disabling
health elfiscts,

For both HFO-1234x [ and for HFC-
1344, HF concentralions in the
vitssongoer compirtmont fell betwoen the
ovel that would protect against all
advarse health effiscts (AEGL=1 of 1.0
ppm for 10 minutes to & hours) and the
lewel thist would prolect against
irreversible or disabling health effects
(AEGL~2 of 85 ppm over 10 minulies)
[NRC, 2004). The SAE CRP concludod
thist the probability of such a worsl cise
eviont is on the ordor of 1012
ocourrences par operting hoer (ETA-
HO=0YA R=2 0008040056, 2],
Commenters provided informalion
indicating that this level of risk for HF
generition s the same ordor of
magnitucle for bath HPC-1544 anad For
HFO=1234v[. EPA considers the risk
lewel presentod by HFO=1234%T 10 be
simikar to thal of the relrigoarnt
currently being used by automaobile
manuficiurers, HFC=1344. Tharefors,
thvisres ks i peason o eegulate HEO-
1204y T more stringently o protect
against HF oxposurn than for HFC-134a.

Coprtiment: Une commenter stated that
testing with HFOs commissionod by the
enviropnmontal organization Greonposce
in 20071 hinted at a moltitodo of
decompesition products with high
reactivity. The commenter stated thit
apparently oven lubricants
(polvalkylens glyeol—PAG) break down
to HF when in contact with HF(O-
12034yT in 0 MVAL systom. The
commanler further exprossod thet BAM
testing showed that burning HFO-
1234%] resulted in concentrations of HF
groater than 90 ppm in the snging
compartment, The commenter
concluied tha the tests prove that ina
standard systom with standard charge
(900 grams=) and oil, the risk for humans
would be incalculable.

Response: The commenter his nol
provided sulficient informalicn on the
testing coanmissioned by Creanpeace in
2001 for the Agency to determine what
thi results wers or whether the tosting
conditions are relovant to this action,
Concerning the BAM iesting, EPA has
nol sean i lesting report or o dotailed
description of the experimontal mastbiod
that allows for a full svaluation. Based
on the information providid by the
commantor, the temporature of the
releasod substanco reachod GO0 *C and
HF concentrations of over 90 ppm were
measured in the ongine compartment.
According to a risk assessmunt from an
autnmobile manufacturer, such a high
temperature is unlikely and could only
be schieved on the exhaust manifold
under heavy engine loads such as when

a vehicle is climbing a hill, and the
temperature of the exhaust manilold
would drop in o minute or so during
doceloration (EPA-HO-0AR-20068-
OfG4-0081.1). It is not clear what tho
conditions wore for the study
mentinned by the commontor. For
ecample, it is nod clear i the refrigerant
wips mixed with compressor ol as it
normally wistiled b imoan MVALCH
Inclusicn of ofl with i relatively low
Nashpoint would be expected o lead o
tgnition ol lower lemperstures [EPA-
HO-OAR-2008-0664-0056.2; EPA-
HO-OAR=-2008-0664-0118.1], 1t alsa is
nob clear if the compressor fun was
aperating during the test. During normal
vehicle operation, the fan would cool
tlown the compressor and the engine
compartment, avoiding the lemperature
af B0 *C on hot surfaces in 1hs engine.
Other tests have found that HF
concentrations in the engine
compariment wore approximately 6
ppm or less and only in the wors! case
(bt surface femperstune of 700 *C,
iQ |1 mul. h1||::||| an |1|!|p;,i|1|1 A p:lrlmllnli
didd HF concentrations aitain o value of
approximately 120 ppm in the engin
compartment (0AR=2008--0064-
0056,2). This leval is slightly highaer
than tho ABGL=2 of 95 ppm ona
10-minute averigoe and is lower than the
AEGL-3 For HF of 170 prm on o 10-
minute average, the valuoe that would
protect against lifia-throatoning exposure
but would not npcessarily provent long-
teerm health offects. Howevor, wo nots
thist wee des nob anticipate any
circumstance whers a person would be
exposod o these levals inan enging
compartment bociwse such conditions
would nol occuer during vehicle
servicing. bul rather during vehicle
oporation. Further, in the case ol a
collision resulting in a fire, we would
oxpoct that professional first responders
havo training in chemical hazards and
posspss appropriate gear which wouold
provent them [rom receiving HF
EXIOSUIES abwowvi honlih-basod limits
[EFA-HOQ-DAR-2008—-MG4—(M56, 2)
und an intorested by-stundor would
quickly back away from g fire or from
irritating HF vapors, thus proventing
ssivin HF exposure. This
concentration measured in the
passenger compartment in the same
wiorsl-case siluation was in the mnge of
40 o B0 ppm, less than the
concentration in the engine
compartment and less than the ABGL-
2 infended (o protect against long-term
health effects, Thus, we dissgres with
the commanier's assertion that HF
exposures from thermal decomposition
or combustion af refrigerant would be
I'th:l?.' 1o resull in fatalities, We further
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note thal 1he HF concontralions found
in the passenger compartment wire
lower than the henlth-based Timit, tho
AEGL-2 of 95 ppm over 10 minulis,

W also noto that the risks presented
by HFO=1234%T are nol significantly
differant than tho risk posed by HFC-
T34, the refrigerant currontly in use in
MVAL systoms. Mixtures of HFC=134a
and compressor oil also combust and
generate HE. Testing performoed using
HFC~134a under worst-case conditions
in the engine compartment (hot surface
temperatues of 700 °C, closed hood on
engine compartmont) found HF
concontralions as bigh as 36 ppm in the
engine compartmuni and 2 to & ppm in
the passenger compartment. The
amount of HF genorated from o Lypical
charge of HFC=14a, iC i all burmed or
decomposed, could be even more than
for they expected charge of HF(O- 12341
bisciause charge sizes using HFO=1234yT
are oxpeciod (o be smoller (EPA-HO-
OAR-20M-0664-0056.2), The SAE CRP
comsid ered potential risks of HF
wxposure from both HFO=1234x [and
from HFC~134a. Bath presenied
potentinl risks on the order of 1012
DECUFTEncEs por operaling horur (EPA—
HO=-0AR=2008-0464-0056.2, 00,1
This corresponds 1o less than one cise
per vesir aoross the entin Neet of molor
vehicles in the VLS, Althoush there is no
speecilic testing data on HF production
Tram HFC-1524, anolher accepltabile
refrigerant for MV AL, since this
compound containg Muoring, iF presents
risks of HF genoration as well, As
discussed nhove in Seclion IV of the
prambile, we gre not n-lluirinp, arw.iﬁu
use conditions that regulate production
ol HF, elther diroctly or indirectly,
bscipueses of the low level of risk,
However, the final wse conditions in
this rule nddmess the risks of HF
production, as well as risks af
flammability, by requiring cerloin
design salely features of MVAL systems
using HFO-1234y 1 and by requiring risk
unalysis for each car model through
FMEAs

Comment; A commuonier proyided
resulls from a test by IBExL on the
decomposition of HFO=1234yT under
heat (EPA=-HO-OAR-2008-(M64—
0053.3). This commentaer strongly
warned against a decision in favor of
HFO-1234y [ because it would farm
highly toxic HF when burning. Three
commentess disegreed that the resulls of
the IBExL testing were rolevant because
teest conditions did nol represont
roalistic conditions, One commuonter
sabd that tho SAE risk assessmonl,
which used actual vehiclo tost data for
HF formation, fimnd that actual HF
formation ratos arm far belvw the lovels
[Frenm the IBExL fest rosults] cited by the

first commenter, the Foderal
Environmental Agoncy
[Umweltbundesami—LIBA]

Response: The IBExL testing of HF
groeration from HFO=1234y1 is not
rolovant lo assessing tho risks ol HFD-
120y T as a refrigerant in MVAC,
Laboratory lests concarning (ho naturs
of HF genoration on hil surfaces found
that this depends on the conlact time of
ronatants on the hot surfice, tho
temperature of the hol surfice and the
mowvamoent of relfrigermnt in diluted
concontrations duoe 1o alrfow [EPA-
HO=OAR=20008-0064-00586,2; EPA-
HO=0AR=-2008-0464-0116.2). Tho
TBExL testing involvid hoating the
refrigerant steadily inoa sealod MNask,
Thus, the contact Hme in that lest was
far greater thian would ooour in an
pogine compartment and the movemaent
of mefrigorant in that test was essontiolly
#oro, unlike in an enging comparimen|
where there would be constant air
Mo amenl,

Comment; Anothor test from BAM
roported by DBA examined HIF
formation from HFO=1234v1 and from
HFC=1340 [EPA-HQ-0AR=2D08-0664
p0&0.1). Fifty grams of refrigomnt was
streamisd through a hole of 2 mm
thamutor onto a hot motal surface. The
study Tound that pure HFO=123451
pxploded on the hot surface whorens
pur: HPC=124a did not, Tho study also
found that whon HFO=1234vl was
mixod with 3% oil, it axploded at GO0
*C. Tho commenier statod that handling
of HFO=1234% T in the presence of hot
mtal surfices results in HF formation
in concenlralions far above allowed
workplios concontrations.

Hesponse: These resulls am ool
consistent with results from hot-plato
tests conducted by an automohilie
manufacturer and by a chemical
manufacturer for the SAE CRP (EPA-
HO-ODAR=2008-W:64-00566, 2; EPA-
HO=0AR=2008-04664-0115.1). Those
manufacturers found that neither HFO-
1234y nor HFC=134a alone ignited at
900 *C. One of these tests found that
HFO=123451 mixed with PAG oil
combustod starting at 730 °C, whils
HFC~134a mixed with PAG oil ignited
wl 600 *C and abovie the other test
ohserved no ignition of a blend of sach
refrigerant with PACG ofl at 800 *C, but
bonh blends ignited at 000 °C. Based on
the luck of reproducibility of the
specific ignition temperature, it appears
that the specific ignition tempermture
My |1|:||1'I'I|:| on variables in the lesting
[, Mash point of the oil used, amoun
of mixtuee used, angle |rF-j|||LIil...|Ii|.Jrl..
aned air Dow availabile), This information
al=o shows that mixiures of refrigerant
with compressor ofl can combust at
lerwer tomperatures than pure refrigennt

ard that mixtures of HFO=-1234% 7 amd
oil and mixturos of HFC=134a and oil
present similar risks of ignition anel HF
genvrtion. Thus, we concluded that the
risks of loxicily rom HF exposure due
o comlrust lon or decomposition of
HFO=1234y 1 arn comparable 1o those
from HFC-134a,

Further, the risks from toxicity of HF
posed by bath refrigerants are small,

The SAE CRP estimates this risk on the

ordler of 10 42 cases por operating hoor
[EPA=HOQ=-0AR-2008-0064-00606.1)
This i= 1-!]:_1il.'._1||.-rll tow lixss Thin one ovend
por year deross the entine Aot of motor
vehicles inthe LLS. For comparison,
this is less than one ten-thousandth the
risk of a highway vehicle fre and one
fosetivth or loss of the risk of a fatality
from deplovment of an airbag during a
vithiolo collision [EPA-HQ-0AR-2006-
(-5, 2],

E. Retrofit Usoge

Comment: Soveral commonters stated
that HFO=1224vF should be allowed
initially in new vehicles but should not
b s 1o potrofil vehicles using HFC-
134, o ot least not unliss thene an
industry standards 1o guido such a
process, Other commuontaers stated thit it
15 critical 1o allow a natural phase-out
of the Mest of cars using HPC=13440 as
the refrigerant, rather than requiring
retrofilting existing cars with HFO-
1234yl A commenior exprossod concemn
that retrofitting of HFC-1340 MVAL
systems with HFO=1234vE would resull
in cases of cross-contamination of
relrigerant, while another commonier
confestsd thiz stufement and fownd it
unsupporel, Dther commentiers
opposed obstacles that would provent
oldor MVACS from being rotralitled 1o
thir new rolrgernt, These commaentsrs
mentiongd the polential for gh:q'l'lh.nuu:
gits benefits when rotrafitling systums
currently using HFC=134a with HF()-
1234y,

Response: The subsmitter dicd not
request roviow of HFO=1234vl [or
retrofitting vehicles and thus EPA did
ot review HFO-12345T as accoptabili
for acooptable subject 1o use conditions)
liar retrafitting in MYAC in this
rulomaking. Consistent wilth the request
sulimitted to the Agency, we proposasd
tes fined HFO—=1234%1 rptalile for wse
subpect to use comditions in now MYAC
systems and evaluatod its risks only for
use in new systoms, We will consider
the retrofit use of HFO—1234vl in MVAL
syslems il we receive a sulrmission that
specifically addresses rotrofitling and
e risks that are unique 1o rotralitting,
In pesponses 10 the commentor who
raised a concern about a *phoss-ou™ of
HFC=1340 and the potential thil we
would “roquire” wse of HPO=1234vE, we
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e that our ralemakings undoer SMNAP
thy mot roquine use of any specific
substilute, Rather, undor SNAP, wo
hawver estalslished lists of substingles that
e ..11)::1:1|I|'||,r|1- for use in various ond-
wses (such as for MY ACS) and end-usars
e [ree 1o choose which substiiule o
wse, botl must do so consistent with any
use conditions thal apply. As stalod in
the rule establishing the SNAP program,
*Thoe Agency * * tdowss ool wand 1o
Intercade in the market's choice of
available substines, unloss o substilute
has basen ||ru|n:-s.m! or is being used that
b5 clearly more harmiul to buman health
andd the opvieonment than other
allernatives.” 59 FR 12046, March 18,
1904, We further note that this
ritlomaking does not change the stalus
of HFC—134a, which remains an
||.1:i*.1'F:|h||'|t|: substilule for use in MVACS,
subiject to wse conditions,

F. Use by “ D= Yourselfers"
Comument : Somo commenters raksed
voneems aboul EPA’S statements in thie

propasad rule about potential health
alfects tha might occur withouwl
professional training and the use of
CAA Section 809 cortified equipment,
These commaniers staled (hst the
studies and testing in the docket
support o finding that usie of HF(-
1234vT by non-professionals is salo and
do not offer valid technical suppart for
EPA's concems,

Response: EPA's risk assessment and
risk scroen both indicated that worst-
case pasure lovels expocted during
servicing by do-it-yoursal fors are of
pitontial comcomn (EPA-HO-0OAR-
200000640026 and EPA-HO-OAR-
ZO0H-0MG4—0030), In both documents,
this was basod upon estimated exposure
levels from a 2008 risk assessment by
Crudient Corporation for the SAE CRP
[EPA-HO-OAR-2008—-0064—-0000). In
EPA's risk issessmont (EPA-HQ-0OAR-
2008060400088, wo found thist the
level that EPA dotermined did not cause
health effects in labormiory animals
might be only 2 o 3 times higher than
the exposune prodicted for that wse (the
“margin of exposurn”), Our risk
assessment indicated o highor, more
profective mangin of exposuro of 6t least
30 was needed o scoount for
uncartainty in the extrapolation from
imuils 1o humans and for varisbility in
ther human population, In other wonds,
wer found that based on worst-case
assumplions, a do-it-yourse
axpasure could b 10 or mone (imes the
level that EPA considered safe. The
margin of exposure was calculated using
n conservative estimated exposare lovel
of 45,000 ppm aver 20 minules and &
human equivalen! concentrtion of
08,211 ppm from a no-observed adverse

effect level that we selected s the poin
of departure for risk pszessment (EPA-
HIQ=C0A B 2000 - 0004 - D0,

Howevier, under this final rule, unigue
fittings have caly been submitisd for
servicing Ottings for the high-side and
low=siclin proets el for large containers
of HFO=1234%T and thus the
acceptability listing is limited o use of
HFO=1234vEwith the unigue [itings
spocified (e.g.. for large conlainers of 20
pounds or mone), We expect these
contniners would not be purchased by
DY wes because of their exponse [S900 or
mare por container] and becanse thoy
wouldl contain enough relrigorant for 10
charges or mofe. We will conlinue G
rview the issue of safo wso lor DEY ers
ifand whon we am requested 1o review
unbeus fittings for o smaller container
siza. In addition, EPA iz further
atldressing the issue of risks o DIYers
in thir Significant New Lso Rule for
1-propene-2,3.3,2-lotraluoeo- (75 FR
65087, Detobar 27, 2000), This SNUR
regpuires submission of a SNUN ot lenst
90 days before sule or distibution of
prrodduaets intended for use by a
consumer for the purpose of servicing,
maintonanee and disposal invalving
HFO-1234T.

EPA's proposed mele on the wse of
HFO=1234vl us a substitute for CFC-12
in now MYAC systems did not progose
to establish use conditions for servicing
vithicles by certified professionals, but
our anilyses indicato that there is not
significant risk to cortified
professionals, because HFC-1344,
which is currently wsed in most MVAC
systems, presents similar risks and
professionals have the knowledge and
equipment to mitigate any risks, Wo
prlam fo furthier ddress servicing by
professionals when we devalop a new
rule undor section 609 of the Clean Adr
Act for servicing and maintenance of
MVAL systems.

Comment: Some commenlers
supported prohibiting sale of HFO-
1284y [ in small containers, Other
commonters stated that only certified
technicians should be allowed 1o
purchase and vse refrigerants, incleding
HFC=134a and HFO=1234y L (hor
commaenters found no dita o support
restrictions on the sule of HFO-1234vi
{0 non-profossionals.

Mexponse: As noled proviously, the
submission only addressed unique
fintings for large containers (eg., 20 lbs
or larger) of HFO=1234vE IT anvono is
interested in using HFO=1 234y in small
cans or other small containers, they
would need to contact the refrigorant
manufcturer to submit unigue fittings
for approval under the SNAP program.
Thus, under this final mle, we beliove
that only cedified technicians will

wirchiase HRO=123451 because the
arger confainers ane likely 1o be
prahibitively oxponsive for individuals
peerforming DIY servicing (S8O0 ar mon
for o 20 b I::ﬁ'!il11|11[‘i anid are '|ih|:|f.' i3 b
to large for most individuals o use,
containing enough refrigorant for 10 or
muee charges,

W also note thal in o separate Rnal
rule under the authority of TSCA
(Octobor 27, 2000: 75 FR 65087, EPA
reqpuires among other things, that notice
must be givon to EPA 90 days before (1)
HFO=1234¢T is usiad commercially other
thun in niow passengor cars and vehicles
in which the charging of motor vehicle
air conditioning systems with HF(-
1234 was done by the molor vohicls
OEM or (2) sale or distribution of
prroacducts intended for use by a
consumer [or the purpose of servicing,
maintenuncoe and disposil involving
HFO=1234vL

Clamment: A commuonter stated that
banning DIY wse of HFO=1234T will
masin that car owners will bo foroesd 1o
have professionals porform sorvioo work
on thoir AC systoms ol a signiicantly
higher cost. This commenter stated thit
millions of lower-income molorists may
bz Foreesd 1o go withouwt alr conditioning
each yvear or may sook oul lower-cost
alternatives such us propane or HFC-
1624,

Responze: While this linal rule
elfectively phl]1i.|:li.r.-» DY e becnise
the final wse conditions do not include
unigue ftings allowing lor use with
small rolrigerant conlainers, wo ane nol
making any final determination about
whither HFO=1234vl may be safely
used by DIYers. As we noted above, we
have pol yel received o submission for
DIY s or meceived unigque fittings lor
small containers from the manufacturer,
bust wanld evaluate such submissions
when we receive one. We note thai
because it is unlikely that any cars will
havie MVAC systems with HFO-1234vT
efiares thir 2013 maode] yoar, we bolisve
the q|l.'::i|.||hi|51}' of smill confainers for
DY wse will not be of coneern wtil
such cars ame sold and theeo s 0 need
o recharge a now MYALC system on a
model vear 2003 vehicle, The sopartes
final Significant Mow Use Rule that the
Ageney has issuod under TSCA (75 FR
65987 (ctober 27, 200100 requires
subimission of o Signilican! Now Use
Mitice nt least 00 ||:|:I.--\. helore sale or
distribution of products intended for
DIY use,

With respect 1o the commentor swhios
suggests thal some poople may seck
lower cost altornatives, presumalily to
ropair an existing MYAL, wo note that
undaer current EPA regulations in
appendix D 1o subpart G of 40 CFR part
B2, 1 is ool Legal 1o top-aff the
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refrigerant inoan MVAL syatem with g
different substitute rfrigerant
Ce. Seervicing Issues

Camment : Severnl commenlers stalod
that approgreiate training and
cortification should e mgquined o
purchass HFO=1234y [ for use in
MYACs, Four commupniors also staled
that the final regulation should include
a provision requiring proof of
cerification in order fo purchase HFO-
1234yl and recommuonded thal current
AC svstoms lests (Le, for CAA seclion
G4 certification) be apdited,

Some commuonters disagroed with
EPA’s statemont that HFO=1234v0 may
ciuse serious health effocts when used
in sorvicing amnd maintaining MY ACs
without profossional training. Another
commentior staled that EPA is limiling
productivity by only allowing
demalerships to pecform rofrigerant
muninfenanes, and that independon
MVAC service shops should be allowed
{0 b certifisd, The commenter also
quazsticned who will monitor “certified™
technicians employoed by dealerships
thait may do work on the side. A
commentor representing automaobile
dealerships specifically opposed
mindatory requirements for cortification
of techniciuns bocause of potential costs
and burden on small businessos,

Response: As background for the
public commaents, we note thal under
EPA's rogulations implementing section
e v st b a section 609 cortified
technician in ordor to purchase CPC-12
ar other QDS for use in MYALC (40 CFR
2. 34(b)), Secltion G0M(e) of the CAA
sl specifically probibits sale of small
containers less than 20 pounds with
Class | or Class Il substances suitable for
usiz ds a refrigerant in MYAC, excepl for
individuals performing sorvico for
consitleration in compliance with
siction 608, However, thom is no
comparabile restriction on the sale of
HFC=134a or an other substitutes for
MVAL that do not contain Class [ or
Class [1 ODS, such as HFO-1234y1,

In the NFEM (74 FH 53440], EPA
stated] that any specific training and
coertification regquimments would bae
adapted through a rulemaking under the
authority of CAA section G049 and would
bir codified in subpart B of 40 CFR part
82, which contains the regulations
implomonting section 609, Wo will
address concermns regarding cortification
and training requiremaents during that
sepuirdle rulomaking process, We nole,
hiowover, thal the CAA DNsell mandaies
that persons perlorming service for
cansitdlenition that invaboe thi
rofrigerant must be properly trsined and
corlifiod, Furthermare, as noted
previowsly, we beliove that thore is not

o slgnificant health risk 1o professionals
from HFO=-12234yT because thoy will
have the knowledge and coquipument 1o
mitigate any risks. Also, because HFC-
1340 presents similar risks o HIE0-
1234yl anud the Dammability risks of
HFO-1234yT aro less than those for
HFC-1520, the health risks of HFO-
1234yl are not significantly greater than
thinse eaf o her availnble suhstitutes,

With regand to whether independent
servicn shops could servies MYACs
with HFO=1234y[ or whethor service
wionld be limited to “dealerships,” we
noto that neithor this rule nor any ather
CAA regulation would limit servicing o
dealerships. The comment may concern
1 wir]:dl:.lu n SNUR, 75 FR 4983
[February 1, 2010), which reforrad 1o the
“original equipment manufuciure™; the
commenter may have inteepreted this
e b mean an automobile dealoship
Thi final SNUR (Ootober 27, 2010; 75
FR 65987) nquires 4 skgnificant new uso
notice lo EPA at least 90 days bafore
*commercial use olthar than in now
passenger cars and vehicles in which
the changing of molor vehicle air
conditioning systems with the PMN
substance [HFO=1234v1] was done by
the moter vehicle onginal squipmaent
manufacturer.” This nequirement
restricts commorcial uso of HFO=1234%(
10 wse for vehicles thal wers indtially
charged with HFO-1234vf by the
automobile’s manufacturer, as opposod
1o allewing commarcial use of HEO-
1234y T for vehicles initially charged
with a difTerent relrigarant, Tho term
“original equipment manefactunes”
rofors (o the automobile manafacturer,
nol to dealorships.

Cromment; Commaonters indicatod tht
SAE International is developing
standards for safety and servicing of
alternative mirigorant HFO-1204y(
MVAL svstems. Another commenler
stated thal there are appropriate
mechanisms within the industry for
training, Cng commentor ropresenling
mutomobile dealosships objected 1o
mandatory Section G609 technician
certification and training [or use of
HFO=1234y], stting that hecause
|l|'.:!1'h|lli|1:\ alrendy train technicians on
Mimmable substances in accordanos
with hazand communication stanidards
of the Occupational Saloly and Health
Administration ((O5SHA), and since the
risks associated with HFO=1234vf are
similar to those that already oxist in
MVAL service facilities, manditary
training and proaf of training is not
necossiary, To anablo training pursuant
tor the OSHA hasard communication
standard, the commonter stutod that
MVYAL systom and rafrigerant supplicrs
should provide dealerships with

sulficient information on the hoeeards
posed by HFO-1234vE

Response: EPA is 1ssuing use
conelitions in this hnal mle thit
rolorence rolovant SAE technical
standdnedds on saliety. This rule does nol,
Boawiwver, include o use condition
rofuiring tochnician trining and does
nd reefer bo spescific training standards,
We agree with the commentor thal
currenl lechniciun training generally
should b sulficient fo snswne (ht
professional technicians will use HFO-
1234y T salely. Although this SNAP
datermination does nol conlain g use
condition regarding lechnician training,
s noaled above, section GO9 of the CAA
requires technician training lor persons
servicing for consideration, EPA will
consider in a separate rulemaking under
seclion GOA, whother il is necessary o
maodify our existing restulations under
apction GO o Include additiona)
spocifications for HFO=1234x(,

Comment: A commentor tepresenting
automobila doalerships opposed
mundatory requirements for pecycling
aned containment of the relrigerant
because of potential costs and minimal
onvironmaenial benefils,

Response; This rulemaking does not
imposs requirements for recyeling or
containment of the refrigerant. A
separale rulemaking under CAA section
609 will address practices requinsd in
the servicing of MVAC systems wsing
HFO=1234%(, including recveling and
recovery, Further, EPA notes that
Section 60& of the CAA prohibits the
intentionil rolease of any refrigeant
during the maintonance, repair, sorvice,
or disposal of relrigeration and air
conditioning equipment, unless the
Administrator determines through
rulemaking that such releass does not
st 1 Theeml 1o the envirmonmon!, Wa
e nol musde such o determination for
HF{-1234y1.

H. Cost, Availability, ond Small
Business Impeects

Comment: One Lite commenter stialed
that there was insulficient information
in the record on the cost, terms of
wvailability snd anticipated market
share of HFO=1234%T for EPA 1o make
the roquired statutory fndings that
HFO=1234 %[ "reduces the overall risk o
human health and the environmoen™ by
comparison o other altematives thal are
alrendy availible, The commonter statod
that this information is necessary in
order for EPA 10 assess anticipated
environmental effects adogquately. The
sami commenier stolod that EPAS
onviconmental analysis is bised on
|:|ri|;f|: |r\.-\|.|.m|:|l 1ons 1l wers fiol
disclosed and are no longer valid, and
thus, EPA should subpoena the
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information from the manufaciurer and
n:r;_rpn the public comment period,

eapronse: EPA believes that thore was
sulficient information in the recond ot
the tima of propesal Tor us o completo
a meaninglul envircenmental analysis,
ovon in the absonce of definitive cost
information, Al the lime of proposal, wo
had wvatlatile both estimates from a
tracde magazine provided by the
munufacturer (Waoissler, 2008), a5 well
as estimates of price provided in the
initial submission from the
munulacturer (EPA-HQ-DAR-2046-
DGG4=-001 3], The estimitos of price
prowided by the manufacturer wiene
claimed as conliduntinl business
information and thes were nol available
in the record to the public.

We typically use this fype of
information for purposes of delermining
miarke! penatration for a particular
substonos, so that we can ovaluste how
much of the substitute will likely be
usisid and thues the environmontal risks
it might poso. In this caso, however,
beciuse the automebile industey tlends
tor prefir use of a single substitute,
information on the cost of the substiute
was nad critical to our analysis. Thus, in
conducting our environmental analysis,
w ook 4 conservative approach,
assuming that all new MVAL systoms
began using HFO=1234v [ by 2020 [io,
full markel penetration), We also
consitensd an evon mom comsorvative
sconario, in which HFO=1234yl would
b ther omly refrigerant wsod for
statlonary alr conditioning and for
rolrigeration as of 2020, as well as for
MVALC, Even with these highly
conservalive assumplions, we found
that thers would not be sulficient
negative envirenmental impacts doe 1o
omissions of HFO=-1234yT to warrant
finiding it unaceoplabilo.

In tha |lri|-|]|.!hd|i. wie menticned a cost
estimute for HFO-1234y1 of S40-5600 b
{Weisslor, 2008). More recantly, the frst
automabile manufacturer snnouncing
its intention to wse HFO=1234vf
confirmed that this range does not
underestimato prices of HFO=1234yT
and is consistent with the
mianufacturer’s long-term purchase
contructs (Sciance, 2010}, Thus, the
mot reconl information shows costs (o
bvez simmilivr o Vhose we considered ot the
time of propossl. This data contradicts
thas late commuenter's assortion that the
manufacturer’s offective monopoly
wiould result in significantly different,
higher costs that weould invalidate EPA's
earlior analysis. In any ovanl, assuming
that costs were higher as suggested |r_l.'
the commaentor, thin we oxpect that use
of HFO=1234vl would b less than
assumed for our hoalth and
envirnnmaental risk analvsis. As

mentloned in the proposal, emissions,
and thus the resulting environmental
ulfiscts such as impacts on local air
uatlity or on production of TFA, would
s epreciagd bo b less under o scanario
with Lip,hz:r prices and loss use of HFO-
1234y Dur analysis assumas
widespread vse and thus its results
witld be profective,

We nole that where g now chemical
is introduced, there is some uncartainty
in the price. Al best, the manufacturer
can provide rough estimates of prics
amel of market shar before the chemical
i prodused in commorcial quantities
and beoomes sulject Lo supply and
demand pressures, EPAs requinement
for information on cost, anticipated
avallability In the market, and
pated markel share (40 CFR
7alali14] through [16)] should not
Iws ot raesd as requiring procise,
dlitatifend cost ostimates basod upon a
witll-defined mothodology. As noted
nbsove, we s these numbers foe the
purposes of predicling murkel
ponetration and thus how much of o
particulisr substitute might e used and
thus pose an environmental risk, As we
il for HFD-1 234yl we ty allv lakao
an anviroamentally-protective appoo
1o our ovalustion, assuming use ol |
s high as that the cost and availability
information may indicate,

Commient: A late commentor stated
that tho information in the meord is
insulficient for EPA to make a stalulory
findling that HFO=1234v[ is "currently or
potentially avallable,” The commentor
stated thal a previows decision by the
Unitedd States Court of Appodls for the
District of Columbia Circuit (Hemgmwed
Itornatiomal, Ine, v, EPA, 374 F.2d
1362 {10C. Cir. 2004)] implied thit an
interpretation of the term “availablo™ in
CAA section 612(c)(2) could polentially
consider economic fctors if EPA
acdoptod such an approach as a
remsanable interprotation of the
statutory languige, The commenter
stutis that EPA should oldain
information as (o the anticipatied cost of
HFO=1234v 1 il the manufacturer doos
nol grint Hoenses 1o produce,

Response: The CAA does not requine
that EPA find a substitute (o be available
or potentially availabile when fnding it
accoptabile, Section 612(c) states: ** * =
It shall ber unlawful 1o replace any class
1 iar class 11 substance with any
suhstitute subsianos which the
Administrator dotermines may prosent
atlverse eifects 1o human health o the
anvironment, whoere tho Administrtor
has idontifod an alieemative o such
roplacement that=—mduces thio ovurall
risk to humun health and the
snvirenment; and is curruntly or
potontially available, * * *©

This section makes elear that 0 s nol
the substitute under review thit must bo
avatlable or potantially available, bt
Fil alernative replvcemaents for ODS
that EPA determines pose less overall
risk tes human health and the
enviconment than the substitute being
roviewed, Thus, iF there are aliernalives
o the substanoe unier re ¢ thal e
currently or potestially available and
that pose less risk, EPA cannol Finel the
substitule under review geceplalilis
Section 612(c]) establishes no
requirement that EPA must determine
that the sebstitole ander review is
“wvailable.” See alze 40 CFR B2 180(h)
(describing types of listing decisions
EPA can make in reviewing
sulstitules 2%], We note that even il EPA
was reqquired to detorming that the
substitute under review is availablo or
prtentially availalilo bafore it could
make an pcceplability determination, we
believe that the available information
supports that HFO=12345T is polantially
availablo, EFA'S definition of
“potentially avallable™ at 40 CFR 82,172
prowvides that “potentiolly available™ is
defined a5 any alternative for which
acdegquate hialth, salety, and
anvironmental data, as roquired for the
SNAP notification procoss, exist to
make o determination of accoptability,
and which the Agency reasonably
beelieves to be technically Feasible, even
if not all testing has vl been |'|r|1'||||||lr'|1
and the alternative s not yet produced
or salid. This definition makes explicit
that it is not necossary 1o bave porfect
information on g substitute nor is it
necossiry for tho substitute to be
produced or sold in order for EPA to
consider it “potentially available”
Instond, it is necessary for EPA 1o find
the health, safoly and environmenial
dita advquate to make o determination

ol acceptability, and For the Agency to

v thid the allernative is

resasorabily b

“technically feasible,” in order for the
alternative to be potentially available,

arteoiza four 1k SN AP pregnam (mecluda
nbiility we onm of thn critoria for i
el bin whaelhaer @ subsalitute be scce plabd o

TR
at b e (112 TH il
of criteria for diffamn) aspects of
envimmemeeial inpects. Cost and avallabillty am
inchoded as criteria becamse they aflec) sasimplions
wie ey mikn abweul @ subatiibube peganling s riske,

Hi
Lustry 4 ne
wirgle mmirk
new car modols s b i (mdustry prsciboo wiily
MVAL systams. Thus, moee detall on cost and
avallability of the substiate was nol nocnssary in
ordor o lenlify pssimmpions wo sboabd assike or
sabimmnting risk

il | v adpoms (i
it il b e nime
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is potentially available, The
manufacturer has submittod the
information regquined under 40 CFR
B2.178 [eg., pre-manufciure molice
form and TSOCASSMNATP addendum form
containing: Name and description of thi
substituto, physical and chemical
information, information on ODP and
global warming impacts, toxicity data,
data on environmental fite and
transpor, |'||||I|.|:rlu|:|i|:il_'p. axpOsUe, cosl
and eslimated production), Thi
submiltor s also 1||‘1':|'.'i|lw| by
fittings as required under appendix Do
subpart G ol 40 CFR part 82. Thus, we
Beliove that thene is “adequate health,
safety, and environmental data,” Even il
the commaenter wore cormcl akwnal
claims that highor costs would resule if
the manufcturer does not grant licenses
for production, as discussed abova, this
does not aifect tha itl.II."I'lI.I-H'.'r' of 1hi
health, safety, and environmental data
for HFO=12345E, because we have
protectively pssumed wi:lvkprl':ill e
that would resull in more emissions and
greater onvironmental impacts. In
addition, based on the exprerimental
work conducted by the automobilo
industry, we reasonably beliove that
HFO=1234%( is technically faisible as a
refrigerant, Thus, HFO=1234vT would
still bo "]Il!ll:nli.:tlll.' ||.'|.'-|i.|.1|.r[|'l' under the
SMNAF program’s definition,

One commanter poinls o Hogeyvel]
International, Ing, v, EPA, 174 F.2d
1363 in urging EFA 1o oxplicitly include
cosd 0% 0 consideration in defermining
whether a substitule is “potentially
available.” In that casa, the court
yacnted pnd remanded o SNAP decision
in which EPA listed a foam blowing
substitule s accoplable subjoct 1o
“marrowed wse limits™ on the basis that
for some niche foam blowing uses, thoe
substitutes that were almady listed os
aceaphalde might nod be availabslbi,
Under the narmowed ose limits, the end-
wser wiou ld I'Im'.li o dlemonstrale .'|I1I|
document that other substitutes wern
not technically feasibile For a particular
use, The court vacated and remanded
EPA's rule on the basis that EPA had
considersd cost in concluding that
already listod substitutes might not bo
available based on lechnical”
feasibility, and that EPA had no
attempted o justily the rule on the
wrosumed that the stotute allows it o
consider cconomic Rotors in making its
SNAP determinalions. The court lef
apen the question of whather EPA could
attmpt B interpoet the tarm =avai kilile™
in section 612{c) as allowing lor
consideration ol fosls,

Again, wo noto thal "availaldle or
potentially wvailablo™ applies only 1o the
substitutes against which the substitute
al issue is being comparod, The Agoncy

has nol decided shether consideration
of the cosl of other substitutes should be
i factor to consider in dolormining
whather they are available or potentially
available and thus shoold (or should
not) b used for COMmHrison to g
substitule under review, Howover, we
note thal for purposes of the substitute
uncler roview, the Agency lrmly
sligves that cost should not be the
primuary or solo basis for Anding o
substitute Llllllrn!|'|1l'.|l||t'. EPAS rorlis 15 e
doterming the health and environmenial
risk associated with the use of
substitules and the marke! showld serve
10 achidress the issue of costs, Costs will
necossarily bt & factior considered by the
automodile manuficthurers in deciding
which subsstilule o s,

Comment: Two commenters stiylod
that EPA needed 1o parform further
analysis on (he |H|1|"Ilri..|| smil] business
impacts and costs of EPA'S regulations
anid the introduction of HFO=1234vE A
commenter representing rmoeyvelors of
automobiles and scrap matal I"\ﬂ.i:ll‘l;!h"jl,‘it
concern aboul the regulatory burden
and costs that avlomelive recyelers an
likely to incur il they must manage
Mammalile mefrigerants that are regulated
as haxardous wasto under EPA's
regulalions implementing the Resource
Conservation and Recovery Act (RCEA),
The same commenler also suggests thal
the RCRA subtitls C regulations would
need 1o be changed 1o alleviate the
hnzardous-wasio management
roquirements for handling HFO-1234vE
Tha ather eommienter mentionod the
costs to service and repair shops, end-
ol-life vehicls ey lers, and auwlomobble
dealerships, and stated that EPA nesded
Lo analyes costs o (hese small
businesses under the Begulatory
Flexibility Act (RFAJ This lattoer
comminier staled thst EPA should
dlaterming ila significan! changs in
price and supply expectalions winuld
affect the way that these husinesses
handle and deal with automobile repairs
and reoyeling.

Response: The REA appliss only
when there are small entities subject fo
the roguiremonts of the proposed or
final rule. 5 LLS.C. § B04{a){3), We
Elievis the potential burdon of
complving with RERA regulations
placed on those recycling or recovering
i substitule is gonerally not pertinent bo
i decision of whether HFO=1234v1
should be found acceptablo undor
SNAR. To the extent the commenters an
suggtiesting thist we miust evaluate such
costs for purposes of the Regulatory
Flexibility Act, we noto that undir the
RFA we evaluale costs imposed by the
pnforcaiable regulations being
promulgated. To the extont the costs
roforrod to by the commontor are alrosdy

imposed pnder RECEA, they would not
b oo consts, bal costs pssociated with
the rolevant RCRA regulations,
Muorcovor, under this SNAP final rule,
EPA s not requiring the use of HFO-
1234yl and thues the costs wssociated
with ils use are not due 1o enforceable
regulatory requirements under SNAP.

T the extent there wre enforcealile

requirements for those porsons who
chomases 1 wse 1his new substilete, thoss
requirements (1ho "use conditions")
apply primurily o manufictuners of
automoliiles and MV AL systems,
hecmuse they concern design of MYAC
systems, The one use condition of the
rule that applies (o servicing of MVAC
systems, and thus, could apply to small
Imisinessos, is the requirement for
spocific unique service Gilings.
Howsivor, EPA's existing SNAT
regulations at appendix D to subpar G
ol 40 CFR part 82 already moguire
unigpue sorvico fttings is specified by
the refrigerant moanufscturer, Thus, the
vosts of purchasing now unigue fittings
fior this refrigerant are imposed by the
pro-existing regulation, This rila
specilies the requinements for the bypae
of unique ftting, in sccordance with the
fittings provided 1o EPA by the
manufacturer, Thise filtings are part of
thee SAE 1639 standard. 11 is not cloar
that there would be any cost difTerential
betwean these specific unigue fttings
urd others that the autemotive industry
could .il|1|||| instead. For these rmasons,
EPA is able to certify that this regulation
will nof create a significant impact on

w significant number of small entities,

Regulations conceming disposal of
refrigerant from MYAL systems and
other refrigerant-confaining applisnces
pr section GOA of the CAA are at
rf ¥ of 40 CFR part 82, Cost and
benefil estimates for thiese regulations
are il }Ir!p'.-".f'n'l.l.' w el ions. gov,
dockot EPA-HQ-0OAR-2003-0167, EPA
ailes thal there may be costs of
servicing or of disposal (end-of-life) 10
amull businesses under Tuluro
regulations undor section G009 or 608 of
the CAA, We will conduct an analysis
of such costs, and any potential
significant impacts on small entities, as
necossary, as part of those fulune
rulemakings,

Comment: A commuomtor staled thal 1o
comply with requirements af the
Unfundsd Mandates Reform Act
[UMEAL EPA nesded to perform further
analysis on tha potential costs of EPA's
SNAP regulations for HFO-1234vT to
dhatermine iF the rule would resull in the
ixpenditune of S100 million or mon por
vear by the privite sector, In particular,
the: commimntor stated thist EFA must
obtain more information on pricing and
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the efect of the manufacturer's patent o
analyen this.

Response; UMRA applies llnlfr I
“paforcoable duties™ imposed on State,
loeal, and Tribal governments or on the
priviate sector. The SNAP rule does not
impose dulies on governments, As we
have poted previowsly, the SNAP
program dovs nob mandate the use of
any specific substitute for oeone
deplating substances, Ruther, through
this action, we are |*!lcjm|'|1|.i.n|.{ the
choices ol MVAD refrigerants avallablo
To the private sector. The issue mised by
the commenter concerning the cost of
the refrigerant and the effect of thae
manufpcturee’s patent on pricing is nol
melated to any requirement of the rule,
and thus, EPA s nol regquined 1o
consitler that cost under UIMRA.

VIIL. How does the SNAP program
waork?

A, What are the stitufory reguirements
and authaority for the SNAP prograom?

Soction 612 of the Clean Adr Aot
{CAA] requines EPA to develap
presgram for evaluating allomatives 1o
meone-depleting substances (0DS), EPA
relers to this program as the Significan
Mow Allernalives Policy [SNAP)
program. The major provisions of
section 612 aro:

1. Rulemaking

Section 612(c) requines EPA o
promulbgste rules making i unlawful 1o
roplace any class | (iLe.,
chloroflunrocarbon, halon, carbon
tetrachloride, methyl chloroform,
miethy] bromids, and
hydrobromoluorocnrbon] or class 11
.., hvdmehloroAuorocarbon)
substance with any substitute that the
Administritor dolermines may prossnt
adverse offocts 10 human health or the
onvironment where the Administralor
has identified an alternative that (1)
mduces the ovorall fisk (o homan health
and the environment, and [2) is
currenlly or potentially available

2. Listing of Unaccaplable/ Acceplable
Substitules

Section 612(c) requines EPA 1o
publish a list of the substitules
unacceptable for specific uses and 1o
publish a corresponding list of
accaptable alternatives for specific uses.
The list |rf.'||'|.u-|rI:|E!|||' substitutes is
Found at hitpSwww.epee.goviozone
mru;-."fr'.us.-’imh.-a.hrm.f anid the lists ol
“unacceplahle”, “acoeplablo subject o
usir conditions™, and “accoptable suljec
to murrorwest use limils” substilules are
found at subpart G ol 40 CFR part 82,

A, Petition Process

Section 612(d) grants the right to any
person to petition EPA to ndd o
substnnce to, or deloto o substonee Teom,
the lists published in acoordance with
section G12{c). The Agency has 90 days
to grant or deny o petition. Wher tho
Agency grants the potition, EPA must
pulbilish the rmevised lists within an
wrdditional six months,

4. Dy Motification

Section 612(e) directs EPA to requine
any person who prosduces a chemical
substitute for a class 1 substancy ta
notify the Agency not less than 90 days
o new or existing chemicals aro
introducesd into intershite commerce for
signilican now uses as substilutes for o
class I substoncs, The producer must
also provide the Agency with the
prosducer’s unpublishod bealth and
sitfoty studivs on such substitutes,

5, Outreach

Section 6120001 ) states thal the
Administralor shall seak o maximizn
ther use of Foderal research fcilities and
resources o assist users of class 1and
Il substances in idontifying and
developing allernalives 1o the use of
such substances in key commercial
applications,

&, Cluaringhouse

Section 612(bJI4) requires the Agency
to 5ot up a public clearinghouso of
alternative chemicals, produect
substitutis, snd alternitive
manufacturing processes thal ar
wvarllably for products and
manufacturing processes which use
class Land 1] substances,

B. What am EPA's regulatinns
implementing section 6127

On March 18, 1954, EPA pubilished
ther original rulemaking (59 FE 13044])
which established the provess for
pidministering the SNAP program and
imsued EPA’s fiest lists identifving
accoptalile and unacooptalile sulstitules
in the major industriol wse sectors
[subpart G of 40 CFR part 82), These
sectors include: Refrigemtion and air
conditioning: foam blowing: cleaning
solvents; fire suppression and explosion
prodection; sterilants; aerosals;
ndlhesives, coatings and inks; and
tobsici axpansion. Theso seclors
compase the principal industrial sectors
that historically consumasd this Largest
vilumes of (DS,

Section 612 of the CAA requines EPA
fid Hist s acceptalile only thoss
substitulies that do nol present a
significantly groator risk 1o human
health wnd tho environment as

compared with other substitutes thal are
currently or potentially available.

€, How do the regulations for the SNAP
progrom work?

Under the SNAP regulations, anvone
wha plans 1o murke! ar produce &
substituto to replace a class [ or 11005
i cne of the gight major indusirial use
seclors must provide notice (o the
Agency, including hoalth and safety
information on the sulstitule gt least 90
days before introducing it into interstate
commorcy for significan] new use as an
allerniative, This requirement applies o
the person planning to intrduce the
sulstitule into inferstale commeros, 27
typically chomical manufacturers, but
may also include importers,
formulistors, equipment manufaciurers,
or pnd-usors # whon they are
rssponsible for infmodocing o subslituin
inla coHmmer

Thae Agenc

119

has icdentifiod four
possible decision cetegories for
substitutes: acooptable; acceptalilo
subject fo use conditions; accoplable
sulsject to narmowed wse limits: and
uniccaptable, Use conditions and
nierowed use limits ar bath considerns]
“wse restrictions” and are explained
brbowe, Subistitutes thal are deamed
sccaptable with no use restriciens (no
user conditions or narmowoed use limits)
cin be usied for all applications within
the relevant ond-uses within thir sector.
Substitutes thnt are |I|:|':|‘:|1lu|1]|.: .'ill]lil!l':t tin
wse restrictions may be used only in
accordance with those restrictions. 11 is
illegal o replece an ODS with a
sulastitute listed as unac ceplibile, unless
corfnin exceplions {e.g., lost markeling,
resoarch and development) provided by
the regulation ane mol.

Aler roviewing a substitute, tho
Agency may determine that o substitute
is acceptable only if certain conditions
in tho way that the substite is used an
mot to minimize risks (o human bealth
ardd the envieonment. EFA doscriles
such substitutes as “nwcooptable subject
ton use conditions,” Entities that use
those substitules without meeling the

o A fied @t @00CFR B2 104 “imerstale
eormEers" rasans (e d skribtion or trameportatbung
of any prrodined ket vt oo mlate, eerioey
ar e Eistrict of Colunhbs, and oot e
rritory, possssainn or the DRt of
lizmhis, or the sale t o manfectione of any
panduict in mope il « dale, lerriinry. possessin
or EHstrict of Colunshia. The entry poinis for which
m presduct ia introduomd il inisostate commere
e (i Folssiss o @ poodipe) 1 Ehe [ ElELY if
whikchi the prody snbry hiio
w v bstmase S which e domestic manfaciam
rluases e prosact for sabes ar dlatribution., and #2
b wite ol L Salen LCushinm

= s disfineil @t 40 CFH 82,172 sl uss” (mmams
peocerses of Classes of specific applications within
usador indlunirial seciom wi helidule in nmmk
16 forjelisrss am oo g muhatmiige

clmirmnee
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assobaled vse conditions ame in
violation of section 612 of the Clean Air
Ach andd EPA’s SNAP mgulations,

For some substitules, the Agency may
el @ narrowed range of use within
an and-use or sector, For examplo, thu
Agrncy may limit tho use of a substitale
1o certain ond-uses or specific
applications within an industry sector,
The Agency requires o user of a
marrewed wse substitute o demonstrilo
that no other accaptalle substitutes e
available for their specific application
by conducting comprohensive studices.
EPA describes those substitutes as
“accoplable subject 1o narowoed use
limits,” A person wsing o substilebe thal
1% i table subject to narrowed use
limits in applications and end-uses that
are nol consistont with the nareowed
use Limil s using tho substitute in an
1,|:l‘|..||.u!1|||i||||| mannir and is in violation
all section 612 of the CAA and EPA’s
SNAP regulations,

Tho Agency publishes ils SMAP
program decisions in the Federal
Register (FRI. EPA publishes decisions
concorning substitutes that ame desmed
accaplable subjoct lo use restrictions
{user conditions andfor mrrowsd use
lirmits), or for substitutes dieamaed
unaceeptable, as proposod rulemakings
to allow the public opportunity to
comment, boforo publishing final
docisiong.

In contrast, EPA publishes decisions
concerning substitutes that are deemed
accaptialle with no restriciions in
“notices of acceptukility,” rather than as
proposed and final rules, As described
in tha rule initially implementing the
SNAP program [59 FR 13044), EPA does
nol beliove that rulemaking procedunes
are nocessary o list allernotives that ans
accoplable without rostrictions bocause
such listings neither impose any
sanction nor provent anyvons from using
i substitute.

Many SNAFP listings include
“commints” or “[urther information™ (o
prowide gdditional information on
substitutos, Sinoe this additional
information is mot part of the regulistory
decision, these staloments mre not
hinding for use of the substitute wndar
the SNAF program. However. regulatory
roquirements so listed are binding under
other regulatory programs. The *hurthor
information” clissification does not
necessarily include all ather logal
ohligations pertnining to the uso of the
substitute: While the iteoms listed are not
legally binding under the SMAP
program, EPA encourages users of
stibstitutes (o apply all statomonts in tha
“Furthor information” column in their
usi of these substitules. In many
instances, the information simply refers
o sound operating practices that have

already beon identified in existing
industry anddor building-codes or
standards, Thus, many of the
statoments, iFadoptod, would not
require the affected user to mako
significunt changes in existing oporating
prictices.

1. Whene can ! get additional
informetion about the SNAP progrom?

For copies al the comprehensive
SMAP lists of sulstilutes or acdeditional
information an SNAP, rofor to EPA's
Crzoma Deplation Wabs site at heeps?
wwws e govd eeonesmapdindex html
For more information on the Agoncy's
prosciess for administering the SNAP
prosgram or criteria for evaluation of
substitutes, rofer to the SNAP final
rulemaking published March 16, 1904
(59 FE 13044, codified at subpart G of
40 CFR part 82. A comploie chronology
of SNATP decisions and the appropriate
citations aro found af hitps/
wwws e goviosonesmapfchroenhiml,

IX. Statutory and Executive Order
Reviews

A, Exencut iver Ohreer 120860 Rogilolone
Planning and Review

Undier Exscutive Order [EO) 12866
(58 FR 51735, Octoler 4, 1993), this
setion is a Ysignificant regulatory
action.” I raises novel legal or policy
isaues ariving oul of logal mandates, the
Prosident’s priorities, or the principles
sl forth in the Executive Ordor.

Accordingly, EPA submitted this
action to the Office of Management and
Budget (OMB] for roview under EQ
12866 and any changes made in
response o (OMB rocommeandations
have boon documented in the docket for
this action.

B, Paperwork Reduction Act

Thix action doas nat impose any new
information collection burden. Today's
netion is an Agency determination, It
containg oo new requiremants for
roporting. The only new recordkoeping
riquiremaent involves customiry
business practice. Toduy's rule requires
minimal record-keoping of studies done
1o ensure that MYAC systoms using
HFO=12345 1 meot the nguiromonts sol
forth in this rule Because il is
customary business practice that OlEMs
conduct and keep an file Failure Mode
and Effect Analvsis (FMEA) on any
potontinlly hreandous part or system
from the beginning of production af
car maodal until thees or mor years aflor
prowluction of this model ends, wa

bslieen this requiremont will not impose

an additional paporwork burden,
Howowver, the Offics of Management and
Budget (OMB) has previously approved

the information collection requinremenis
contained in the existing regulations in
subpart G of 40 CFR part 82 under the
peovisions of thi Puperwork Reduction
ot 4 LLSCL 35010 et sesg. and has
ignod OMEB control numbers 2060-
&, The OME control numbers for
EFMA’s regulations are listed in 40 CFR
Part 9.

£, Regelatany Flexibility Act

The Regulatory Flexibility Act (RFA)
generally roquires an agency W prepacn
i regulatory Mexibility analysis of any
ritle subiject to notice and comment
rulomaking requirements under the
Adminisirative Procedure Ao or any
other stistute unless the agency certilies
that the rule will o have o significan!
economic impact on i substantial
numbser of small entities, Small entities
inelude small businessos, small
organizations, and small governmental
jurisdlictions,

For purposes of assessing the impacts
ol today’s rule on small entities, small
entity is dofined as: (1) A small husiness
as dufined by the Small Business
Administration's (SBA) regulations at 13
CFR 121.201: for NAICS code 236111
[Awtomolile manufacturing), a small
business bas < 1000 omployvecs: for
NAICS code 336391 [Molor Vehicle Air-
Conditioning Manufaciuring), a small
business has < 750 employees; (2] o
small governmental jurisdiction thal is a
governmuont of a clly, county, lowrn,
school districl or special district with a
|r|||||.|!::l|m'| of lass than 50,000¢ and (:3)

a small organization thal is any not-for-
profit enterprise which is indepondently
ownisd and operited anid 1% nol
dominant in its Neld.

Alwr considering the cconomic
impacts of today s final rule on small
antities, | cortify that this action will nol
hive i significant adverse sconomic
impact on a substantial numbor of small
antities, Tho only now mquirement on
sl eentities in this Gnal rale is
requirement specifying the type of
unigui survice fittings requined whon
servicing MVAC systoms using the
refrigarani HFO-1234vE Existing
risgulations at appendis D o subpar G
of 40 CFR part 82 already moquice e
there be unigque service Mings for cach
refrigerant used in MVAL svslems,
Thus, the costs of purchasing now
unigue fittings for this refrigerant have
already beon imposed by the pre-
existing regulation. This mule specifies
the requirements for which type of
unique filting, in accordance with the
fings phh':il:h:ﬂ 1o EP'A by thi
manufaciuner, These Gttings ane part of
the SAE |69 standard. 1t is not cloar
that thers would be any cost diffenential
betwoen these speci fic anigue fittings
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and others that the aulomolive indostey
cotld adopt instoad. Thuos, cosl impacts
ol this Gnal rale on small entities are
et o be small, This fnal rule is
expected 1o relisve burden [or some
small antities, such s car e shespes,
by allowing them the Doxibility 1o use
a miew rofrigerant that athorwise would
have been lll'lrh'llili:lt'l| under previous
requirements at appendix: B o subpart
Gool 40 CFR part 82 amd by allowing
thasm 1o wse thas easy-To-use "guick-
connect” fings for this refrigomant,
(ther final rule requirements apply 10
ariginal equipmoent manulaciurers,
which are nol small ontities, These linal
rule regquirements ane the least
burdensome option for regulation.

Original equipment manufaciuners aro
not mandated fo move o MYAC
systoms using HFO=-1234y1, EPA is
simply listing HFO=-12354v1 as an
acceptakle altorantive with use
conditions in now MYAC systoms, This
rule wlbonwes Thee wse of this alterntive to
ceeone-tdepleting substances in the
MVAC soctor and outlines the
conlitions necessary for sale use, By
approving this refrigerant under SNAP,
EPA pin wides additienal choios 1o the
automotive industry which, il adopted,
would reduce the impact of MV ACSs on
thas global enviecnmen!, This
rulemaking does not mandate the vse of
HFO=-1234y [ as o relrigemnt in new
MVALS,

I Unfunded Mandates Reform Act

Tithe 11 of the Unfunded Mandules
Koform Act of 1995 (IIMRAL Public
Law 104=4, establishes roquiroments for
Federal agencios o assess the elfects of
their regulatory actions an Stale, loeal,
and Tribal governmonts and the private
sasiclinr, Linder section 2002 of the DIMEA,
EPA genorally must propare o writlen
statement, incleding a cost-benaelil
analysis, for proposed and Nnal rules
with “Foderal mandates™ that may pesull
in expenditures 1o State, local, and
Tribsl goveramants, in the aggrogate, o
tor the privite seclor, of S100 million or
miore in any one yewr, Balore
promulgating an EPA rule for which a
writlon statoment s neodod, section 206
of the UMREA generally requires EPA o
identily and consider a ressonablo
number of regulatory altermatives and
adopt the least costly, most cost-
offoctive or least burdensome altermstive
that achioves the objoctives of the rule,
The provisions of section 208 do not
apply when they are inconsistent with
a |]||ir_::1|1||l Inw. Moreover, seclion 205
allows EPA 1o adopl an alternative hur
than the least costly, most cost-ulTective
or least burdonsamoe allernative if the
Administrator publishes with the final
rule an explanation why that alternative

was nil .:L]:lplt::]. Belore EPA estalilizshies
nny rL'H|||||r|::|r_'.' rrquinrmvnrx that may
signilicantly or uniquely alfect smll
governmanis, including Tribal
gowvernmonts, il mus! have ||||'|.'|.~||rp|':1|
wunder section 200 of the UMRA g small
government agancy plan, The plan must
provide for notilying potentially
allecied small governmenis, enabiling
officials of affected small governments
1o hive meaningful and timely input in
the devalopment of EPA I't!HI,Il..IfIII‘_l.'
proposils with signilicant Federal
intergovernmaental mandates, and
informing, educating, and advising
small governments an complionce with
the regulatory reuirements,

EPA his ditermined that this rale
dhoes not contain o Federal mandato that
mny resull in expenditures of 5100
million or morme for State, local, and
Tribmal gowvernmaents, in the aggregale, or
the privitte sector in any one v,
Today's rule does not affect State, local,
or Trilml governments, The enforoealle
roquirements of oday's rule relatod o
systom design and documentation of the
safuty of allernative MVAL systems
affect only w small number of original
pguipment manuficturers, B ¥F,
those requiremoents are consisten! with
requiremaents that the astomolive
indusiry b |||r|.:|:|:i_l.' addopled through
consensus standords of SAE
International. W expoct thiat mosi
munufactiurers of aulomobiles and
MVAL systems would attempt bo meel
these requiremonts or something very
stmilar, sven in the absence ol EPA's
regulalions. The only requirement Uhal
isapplied more witdely than for original
oquipment manufacturers is a
roquiremaent specifving the typo of
unigque service Oings requined when
servicing MVAL systoms using the
refrigerant HFO-1234vE, Existing
risgulations at appendix D o subpart G
of 40 CFR part 82 .||n:urly.- recpuine that
here b unique service fiings for sach
refrigerant used in MVAL systems, The
fittings required in this Goal rule ane
part of the SAE 639 standard, Thuis, the
costs of this rale are consistont with
stundard industry practice and ane
expoctod ti bo much less than $100
million per year,

This action provides additional
oplions allwing groater Nexibility for
industry in designing consumor
products, The impact of this rule on the
priviate seclor will be less than $100
million per voar. Thus, today’s rule is
nol sulipect to the mquirements of
seciions 202 and 206 of the UMRA. EPA
has determined that this rule contains
no regulatory requirements that might
significantly or uniquely affect small
governmunts, This regulation applies
directly 1o facilitios that wse these

substances and nob lo governmental
entities, This rulo does not mandate a
swilch to HFO=1234vland the limited
direct economic impact on entithes rom
this rulomaking is less than $100
millicn annually,

E. Executive Order 13132: Foaderalism

Executive Orcler 131032, ontitled
“Fodaralism”™ (64 FR 432558, August 10,
1981}, roquires EPA to develop an
wecountabile [rricess Lo ensurn
“meaningful and limely input by State
andd focal officials in the devalopment of
regulatory policies that have lederalism
implications,” “Policios that have
fedoralism implications” is defined in
the Executive Ordir to include
regulations that have “substantial direct
uffects an the States, on the milationship
bt woen the national government and
the States, or on the distribution of
poswir and responsibilities among the
various levels of government.”

This action does not have Tederalism
impliciations, It will not have sulstantial
direct offocts on the States, on the
relationship botwesn the national
govornmont pnd the States, or on the
distribution of powar and
responsibilities among (he various
lovals of grvermmaent, as specified in
Executive Chrder 13132, This regulation
applies directly 1o lacilities that use
these substances and not to
govornmuontal imtities. Thus, Executive
Ohecder 13132 does aol apply 1o this rule,

F. Exeeutive Order 13175; Consultation
pred Coordimation With Indian Tribal
Lovermment s

Exwcutive Chrder 13175, entitled
“Comsultation and Conrdination with
Indian Tribal Governments™ (59 FR
22061, November 6, 2000), requines EPA
to dewvelop an accountabile process to
ersure “meaningful and tmaly inpot by
tribal officials in the dovelopment of
regulatory policies that have tribal
implications.” This final rale doss not
have Tribal implications, as specified in
Exocutive Chrder 13175, 1t does o
significantly or uniquely affect the
communities of Indian Tritml
grvornmonts, beciuse this regulation
upplics directly (o fscilities thal use
these substances and not o
grvornmaontal entitivs, Thus, Executive
Orrdder 13175 dogs not apply 1o this rule.

0. Exevculive Order INHS: Peodection of
Children From Environmental Health
Risks and Safety Risks

This action is ol subject to EO 13045
(62 FR 19845, April 23, 1997) bsriiese
it s ned eeonomically signilcint as
defined in EO 12866, and becauso the
Agency dovs el beliove the
savironmental health or safirty risks
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action's health and risk assessmonts are  FPederal agencles, to the greatest axtent Bemesch ef al,, 2002 Investigntion of Effcts

dliscussed in sectiions Voand VILD of the
preambie and in documents EPFA-HQ-
AR-2008-0604-0036 and HQ-OAR-
HNR-DR-03R in the docket for this
rulemaking.

H. Executive Ordor 13211 Actions
Concerming Regulattons Thet
Significantly Affect Energy Supply,
Distrbution, or Llse

This action is nol a "significan] energy
action” as defined in Executive Ornder
13211 (646 FR 28355 [May 22, 2001)),
bsscmueser 11 is nol H.'-ul]_\' lix havie
stgnificant adverse affect on the supply,
distribution, or use of energy. This
action could impact manufacturing and
ropair of MYAL systems using an
alternutive refrigerant. This rulo does
nol mandate @ swilch to HFO-1234v1
|Tl'r:|il'l'l'|n||ll information indicates that
1hisso rraw SYRIEImS Are mon: enongy
elficient than |.:|:|l't|||'ll|_1' available
sysloms in somo climutes. Therefore, wo
conclude that this rule is not likely to
have a significant adverse effect on
energy supply, distribution or use,

1. Mationa] Technolsgy Transfer and
Advancement Act

Section 12{d) of the National
Technology Transfer and Advancement
Act ol 1995 ("NTTAA™, Public Law
=118, 12(d) (15 1,5.0, 272 nota)
directs EPA to use voluntiry consensus
standards in its reguliatory activitios
unless (o do so would be inconsistent
with applicable law or otherwise
impractical. Voluntary consensus
standards are technical standards (eg.,
mpterials specifications, fest maothods,
sampling procedures, and business
practices) thut wen 1|:|:l.'r:|1||||.:|.i or .Il.]l::lplﬂd
by voluntary consensus standards
bodies. NTTAA directs EPA 1o provide
Ceomngress, through OME, axplanations
when the Agency decides not 1o use
available and applicable voluntary
consensus standards,

This rulemaking involves technical
stundards. EPA has declded (o ose SAE
Intormational's mast reoent vorsion of
the SAE J1739 and SAE 1639 standards
Thizse stuntdards can bo obtained from
hitpfiwwwsae orgflochnicel/
stundoardsd, These stundards address
safioty and reliability issues in motor
viehicle design, including MYAC
systoms using allernative mlrigerants,

I Executive Onder 12898; Federal
Actions To Address Environmaental
Tustice in Minority Populations and
Low-Income Populations

Executive Order (EC) 12608 (59 FR
7620 (Fob, 16, 1994]) estublishes Fodorl

practicalile and permilted by law, 1o
make onviranmaental justice part of thiir
mission by identifying and nddressing,
s appropriate, disproportionately high
wnd adverse human health o

mimental elfects of thelr programs,
pobicies, and activilies on minority
popuelations and low-inomme
populations in the United Stites,

SPA hins dotermined that this linal
rule will not have disproportionatoly
higth and advorse human health or
povironmenlal offects on minocity or
low-income populations because it
increases the level of enviconmenial
prostection for all affected populations
without having any disproportionately
high and adverse human health or
environmental offects on any
population, including any minarity or
low-income population, HFO=1234vl is
i no=oone-depleting substance with a
low GWP. Basod on the toxicological
and wimospheric work describod carlior,
HFO=12349T will not have any
disproportionately high amd adverse
human health or enviconmental offects
ot any population, incleding any
minaorily or low-income population,
This linel rule requires specific use
conditions for MVAL systems, if car
manufacturers chose 1o make MYAC
syslems using this low GWEP refrigenni
alternative,

K. Congressiona] Review Act

The Congressional Review Act, 5
LLS.C. 801 of sovp., as addod by the Small
Business Regulatory Enforcemaent
Fairness Act of 1996, generally provides
thal belom g rule may tike effect, the
agency promulgating the rule must
sulwnil o rule roport, which includes a
copy of the rule, 1o sach House of th
Congress and to the Complrollor General
of tho United States. EPA will submit a
roport containing this rule and other
required information 1o the LS. Sonale,
the LLS, House of Bepresentalives, and
the Compteoller Gonoral of the United
States prior (0 publication of the rale in
the Federal Register, A Major rule
cuanmnot ke effoct until G0 diys afler it
is published in the Federal Register,
This action is not a “major rule” as
defined by 5 11L.5.C. 804(2), This rule
will b effoctive May 31, 2011,
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List of Subjects in 40 CFR Part 52

Environmental protection,
Administrative practice and procodure,
Adr pollution control, Incorporation by
reforence, Reporting and recordkesping
requinements, Sirtosphoic osone Byer,

led: Febnury 24, 2011,

Lisa I'. Jackson,
Achninistrolos

For the reasons sel oul in the
preamble, 40 CFR part 82 is amendod as
follows:

PART 82—PROTECTION OF
STRATOSPHERIC OZONE

® 1. Tho authority citation for part 82
continues (o read s fol lows:

Authority: 42 LS 7414, 7000, TA71-
ThT I

Subpart G—Significant Now
Alternatives Policy Program

w2 Appendix B to Subpart G of Part 82
is amended as Follows:
® . By adding one new entry o the end
andd by adding a note ot the end of the
first tabile.
o b, By rovising the entry for “CFC-12
Maotor Vehicle Alr Conditionors [Retrofil
uned Mew Equipmont/MIKs]™ in the table
titled *Rofrigerants—Uniceeptalble
Substitulies",

The additions and revisions road as
foollows:

Appendix B 1o Subpart G of Part gz—
Substitutis Subject o Use Restrictions
and Unaceeplable Substitutes
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17520 Federal Register/ Vol 76, No, 60/ Toesday, March 29, 2001/ Rules and Regulations
REFRIGERANTS—ACCEPTABLE SUBJECT TO USE CONDITIONS
Application Substitute Decigion Conditions Commants
CFC=12 Aulomabila HFO=1234yT as a Acceptable subject o Manufacturers musi adhere o all of the safe- Addibonal traming for
Motor Vehicke Air substituta for CFO= use conditions. ty mquirements listed in the Socety ol sarvice echnicans
Conditioning {New 12 Automative Engineers (SAE)] Standard recommanded
aquipmeant in pas- JE3E (adopted 2011, ncluding mequire- Cbsane requaements
sanger cars and mants for unque ftings, lammable reing- of Bigniticant Now
light-duty trucks grani waming labal, high-pressume com- Use Rula at 40
anly) prossor cutolf swilch and pressure relel CFR 72110182
devices. For connectons with mefrigerant  HFO=1234yf is alsa
containers of 20 Ibs or greater, use Kngs  kown as 2.3.3,3-
consmstant with SAE J2844 fetrafudio-prop-1-
eng [CAS No T54-
12=1)

Manufacturars musl conduct Failure Mode
o Effect Analysis (FMEA) as provided in
SAE J1735 (adopted 2008), Manulacturers
mus! keep the FMEA on file for at heasi
three years from the date of creation,

[Proiess FMEMA, Jngary 2008 adithon, SAH
Intermational

1 SAE 2544, R=1234v1 (HFU=1234%T) Mow
Katfrigerinl Purity imd Contidner
It|l|||.|.in'||h'||l~| Fiar Ulsan i Baodsilo Adr-
Conditioning Sysloms. Fobruary 2011
wlition, SAE Inlornatiodal

The Director of the Federal Register

Internat adibress: hedges/eiore soe o/’
eiatwierd_hiin

You muy lnspect a copy at 115, EPA‘s Abr
Docket: EPA West Building, Room 3304;
1201 Constitu b Ave,, NW.: Washington,
D aor il ilee MNational Anchives and Becords
Addmbndstration [NARAL For questions
reprclbig aeeess 1o Dhese stsidards, e
telephoase numbser of EFA's Alr Dockal is

Note: That use conditions in (his appandix
cospbiin references 10 Certain stpndards foom
SAE Intermtion, The standards are
incorporied by relerencs aod the mferencod
sections are made par of tha regulations in
[sart B2

1. SAK Jaaa. Safety Stndards for Molor

Vahicle Refrigemiml Vapor Compression
Systans, Febwuary 2001 adithon, SAE
Intornational.

2, SAE N7R0, Potential Fallue Mode and
Eflscds Amalvais bn Desdgn (Design FMEAL
Pataniial Failure Moda and Elects Analysis
i Manufacturing and Assembly Processes

approveas this incorponstion by refommao: in
accordianoe with 5 U500 552000 and 1 CFR
paart 51 You may oldain a copy from SAE
Customer Service, 400 Commaompwealth Drive,

2-560-1742. For information on tha
avisllability of this materlal st NARA, il
202=-741-0030, oF o o) .'IJ!;J:.'.-’
wwwierehives. gov findernnd resis b

Warrendale, A 15005-0001
Customnerservicelsoeong: Tolephone: 1-
BPT=000-7223 (U5, and Canmda only) or

rende of_fedeml_repilations/ibr_

] Incafions. hitml

TIA-TT6—4570 [outside the 1S, and Camdal;,  * " . * L

REFRIGERANTS—LINACCEPTABLE SUBSTITUTES

End-use Subrstitute Decision Commants

CFC=12 Motor Viehicle Alr R-405A ... ... Unacceptable ................ R-405A contsins A-c318, a PFC, which has an ex-
Conditioners {Retrofit and tremely high GWF and lfetime. Other Substitules

New EquipmantMIKs} euist which do not contain PFCs.
Hydrocarbon Blend B ... Unacceptable .............. Fam;mability =& sefsous concem. Data have not been
subvmiiied 1o demonsirale o can be used salaly n

thes end-usa

Flammable Substitutes, Unaccoeptable The sks associated with using flammable substitules
athes than A=152a or fexcept R=-152a and HFO=-1234y) i this end-use
HFD=-1234y! in new have not been addressad by a rsk assessment. R-
equipmant, 152a and HFO=1234y1 may be used n new equip-

mani with the use condibons in appendix B 1o this
subpart,

FFI D 3007 1—0000 Fidand 3-20-11, 845 an)
BILLING CODE §E80-50-9
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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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CHARGING HOSES
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2. High side (red) hose/adapter.
(12mm-M fittings on both sides meets SAE J2888, EPA, SAE & UL standards)

3. Service (yellow) hose,
(Yellow hose 12mm fitting on one side and 1/2 x 16 LH acme on the other meets SAE J2888)

4, Compressor discharge service valve,
(R1234yf couplers with extended disconnect protection sleeve meets SAE J639 & J2888)

5. Compressor suction service valve.
(R1234yf couplers with extended disconnect protection sleeve meets SAE J639 & J2888)

High (4) and Low (5) service port locations may vary.

BIITR-INST
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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.

Mo. 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 leak 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 (50°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
MNo. 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
ONM 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/OFF 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.

C. 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.

D. 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.

E. 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).

F. 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 glyr (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.

G. 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.

ACautiun: Do not use cleaning agents or solvents on or near
A/C 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 9
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............ 74361

Std. Europe Plug Adapter........ 74115
Greal Britain Plug Adapter ...... 74116

12V DC Charger...........ccoeerennee 74362
Filters (5) and O-rings (3) ........ 74363
Lithium-ion Battery ...........c...... 74364
SENSOT TIP i 74365

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 fulf charge and/or at high temperatures.
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Product Specifications

Model # D-440A
Mame Leak Detector, Refrigerant Gas
e .05 oz/yr R134a
Sensitivity 025 o2y 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 1.5 Ibs
Warranty 2 years (includes sensor)
EN14624/2005 Test Specifications
Minimum/Maximurm Sensistivity Threshold 1 gmlyr minimum, >50 gm/yr maximum
fixed
gu'linin;llumfl'utaximum Sensitivity Threshold 3 gmiyr minimum, > 50 gm/yr maximum
{moving)
Minimum Detection Time (1gm/yr) Approx 1 sec
Clearing Time Approx 9 seconds after exposure to 50
gm/yr
Minimum Threshold after Maximum 1 gmiyr
Exposure
Sensitivity Threshold in Polluted 1 gmiyr
Atmosphere
Calibration Frequency 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 Name/Brand Response

RBain-X Windshield Wash Fluid

Ford Spot Remover (Wet)

Ford Rust Inhibitor

Ford Gaskaet Adhesive (Wat)

Loctite MNatural Blue degreaser (diluted)
Ford Brake Parts Cleaner

Ford Silicone Bubber (uncured)

Motoreraft Antifreeze heated to 160 deg F
Gunk liguid wrench

Ford silicone lubricant

Ford Pumice lotion (with solvent)

Ford Motorcraft brake fluid

Ford Carburator Cleanar

Dextron Transmission fluid heated to 160 deg F
Quaker State Motor Cil heated to 160 deg F

(partial)

=|=| | <| <|=| <) <| <] <| <] <|<|<| <
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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 Unique numeric leak size ¢ Long life, stable sensor
Indicator

* R134a sensitivity .05 oz/yr ¢ R22 sensitivity .025 oz/yr

 Designed Certified by ACSI e Automatic calibration and

to meet SAE 2791 reset to ambient
e Visual LED leak alarm near e 3 adjustable sensitivity levels
sensor
« Low ballery indicator * True mechanical pump
¢ Audio mute function * Uses 4 AA alkaline batteries
e CE Certified * Comfortable Sanoprene grip

e 2- year warranty includes e 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 regardiess 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-SENODDSA
Sensor filters (5 pack) AC-FILOOO1A
Leak Test Vial AC-LSAQ001A
Parts Kit (includes sensar, test vial, & filler kit) | AC-KITOD04A
Carrying Case AC-CASDOD1A

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
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ECK 2900-HFO

FULLY AUTOMATIC SINGLE-GAS STATION FDR
RECOVERING, RECYCLING, AND RECHARGII{(?
HFO1234YF HEFRIGERANT. =

LAUNCH UK

Poneerng Technical Solutions in the Aftermariet

01752 344 989  cnguiriesssiaunchtach co.uk

www.launchtech.co.uk
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IN 2009, ROBINAIR STATIONS RECOVERED
8,800 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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