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R-454B Overview

Why the change?

AIM ACT – SUPPLY WILL BE RESTRICTED

R22 Phaseout
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R-454B Overview

Other Impacts of AIM Act
P r o d u c t  T r a n s i t i o n s R e f i l l a b l e

C y l i n d e r s

R e c l a i m !  R e c l a i m !  R e c l a i m !

Why the change?



R-454B Overview

Why R-454B?

R-454B R-32 R-410A 

Lower discharge temperatures
• Fewer design changes to the compressor and fewer design changes 

for higher ambient temperatures 
• Lower discharge temperatures are also associated with longer 

reliability 

GWP

466 

GWP

675 Over 200 pts higher than 
R-45B

GWP

2088 Over 75% higher than 
current 410A

Leader in regulatory.
Puron® Advance will be 
compliant until at least 2034

Higher discharge 
temperatures

Little to no glide No glide Little to no glide

Equal or lower discharge 
temperatures

Short term solution.
Will begin phase-out in 
2029

Short term solution.
Anticipated changes 
before 2025

When compared to R-454B When compared to R-454B
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Why R-454B?
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Potentially Explosive

“Mildly Flammable”
Difficult to Ignite

Relatively Low  Energy Release
Low Flame Speed

Ignites very easily

Ignites Easily  
Relatively High Energy Release

ASHRAE Class Example Refrigerants

Higher 
Flammability A3 Propane, Isobutane

Lower 
Flammability

A2

A2L R-454B, R-32, R-454A, 
R-455A

No Flame 
Propagation A1

R-410A, R-404A, R-134a, 
R-452A

Equinox Blends
No Flame Propagation

Low Grade 
Coal
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Why R-454B?
• A2L refrigerant is a low risk… it is just a new issue:
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Class 3
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Class 2L

Most Household Objects are NOT A2L ignition sources:
Receptable & 
Light Switches

Space 
Heaters Kitchen Appliances

Barbecue 
Igniter Cigarette

Potential A2L Ignition Sources: 
Match or Lighter Torch Candle Contactor
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Dec 2022 plan based on anticipated launch timing and supply chain readiness, subject to change 

• Dates indicate readiness to 
ship Puron Advance® 
product.  These are not 
hard cutover timelines.

• Evaluating allocation model 
to drive early shipment of 
Puron Advance® products

• Speed of phase out of 
R410a will depend on a 
factors such as demand, 
availability and price of 
R410a, state codes, etc.

Ready to Ship

R-454B Overview

Carriers projected release plan



• Equipment covered in this presentation is residential split ducted equipment.
• Does not apply to Ductless, VRF or Commercial

R-454B Overview



R-454B Overview
Safety, Storage & Transportation



R-454B Overview

Safety, Storage & Transportation

• How do we store the refrigerant safely in a 
warehouse?

• Do I need to make changes to my truck to carry this 
new refrigerant?

• Will my equipment be different when working with 
A2L refrigerant?

• Do any processes change when I charge or braze 
on an A2L system?



R-454B Overview

Safety, Storage & Transportation

Service cylinder 
requirements

• Same?

• Different?

Cylinders for A2L Refrigerants 



R-454B Overview

Safety, Storage & Transportation

Color

• A1: Light green gray

• A2L: Light green gray 
with red top

• Type of refrigerant is 
marked on cylinder 
and/or tag
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Safety, Storage & Transportation

Threads (connections)

• A1: RH thread

• A2L: LH thread



R-454B Overview

Safety, Storage & Transportation

Pressure safety design features

A1: Rupture disc

A2L: Pressure relief valve
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Safety, Storage & Transportation

Flammable

• Potentially flammable contents

Compressed Gas

• High pressure gas that could 
explode when heated

Two warning labels are required for cylinders that contain A2L refrigerants.



R-454B Overview

Safety, Storage & Transportation

Cylinder end of life handling

• A1: Remove or puncture 
rupture disc

• A2L: Puncture side of cylinder

Source: https://www.ahrinet.org/sites/default/files/2022-11/AHRI_Guideline_Q_2016.pdf



R-454B Overview

Safety, Storage & Transportation

Recovery cylinders

• Yellow Top – A1 and A2L

• Yellow top with Red band – A2L



R-454B Overview

Safety, Storage & Transportation How are cylinders of A2L 
refrigerants stored and transported 
safely?
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Safety, Storage & Transportation

Follow all standards & codes from IFC & NFPA
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Safety, Storage & Transportation

Maximum allowable quantity (MAQ)

• Used to evaluate storage capacity
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Safety, Storage & Transportation

Maximum allowable quantity (MAQ)

• Used to evaluate storage capacity
• Type of occupancy
• Number of control areas
• Up to 4 control areas per building

Control areas

Fire-rated construction
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Safety, Storage & Transportation

How are containers stored within control areas?



R-454B Overview

Safety, Storage & Transportation

Ambient temperature ≤ 125° F



R-454B Overview

Safety, Storage & Transportation

2 5

NFPA-required signage & documentation

Local fire code 
permit

HAZMAT 
Inventory 
Statement

No Smoking 
signage

HAZMAT 
management 

plan
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Safety, Storage & Transportation

NFPA 704 placard:

BLUE HEALTH

RED FLAMMABILITY

YELLOW CHEMICAL REACTIVITY

WHITE SPECIAL HAZARDS



R-454B Overview

Safety, Storage & Transportation

NFPA 704 placard for R454-B

• Information can be found on 
the SDS Health

Flammability

Physical 
Hazard

Special 
Hazards

1

2     0



R-454B Overview

Safety, Storage & Transportation

How are cylinders of A2L 
refrigerants stored and 

transported safely?
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Safety, Storage & Transportation

HAZMAT protocols not needed if ≤ 
26.4 lbs (12 kg) of finished goods 
containing A2L refrigerant

• Per US DOT

• No limit to number of A2L cylinders 
that can be transported
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Safety, Storage & Transportation

You already transport flammable gasses:

• Oxygen 

• Acetylene

• Propane

• Mapp Gas



R-454B Overview

Safety, Storage & Transportation

What's needed when 
transporting cylinders of 

A2L refrigerant and 
factory-charged-units?
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Safety, Storage & Transportation

Fire extinguisher:
Class B dry powder

PASS: Point/Aim/Squeeze/Sweep



R-454B Overview

Safety, Storage & Transportation

Temperature ≤ 125° F



R-454B Overview

Safety, Storage & Transportation

Adequate ventilation to 
OUTSIDE of vehicle



R-454B Overview

Safety, Storage & Transportation

Transport in same 
manner as A1

* Ruling to allow for transport in 
horizontal position is still pending. 

Canada cannot transport in horizontal 
position



R-454B Overview

Safety, Storage & Transportation

Away from sparks, 
flames, & ignitable 

materials



R-454B Overview

Safety, Storage & Transportation

Restrain cylinders to 
prevent shifting

Inspect restraints FREQUENTLY



R-454B Overview

Safe Service Practices

Safety considerations to be aware of when installing 
& servicing equipment with A2L refrigerants
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Safe Service Practices



R-454B Overview

Safe Service Practices

BEFORE starting work:

• Ensure clear escape route



R-454B Overview

Safe Service Practices

BEFORE starting work:

• Adequate ventilation

• Refrigerant leak detector as a personal 
alarm



R-454B Overview

Safe Service Practices

Fire risk SLIGHTLY HIGHER with 
A2L than with A1

• Fire extinguisher (type B) must 
suppress chemical fires
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Safe Service Practices

WEAR proper PPE



R-454B Overview

Safe Service Practices

PROTECT from frostbite



R-454B Overview

Safe Service Practices

Combustion of refrigerant
==> HF ==>

Hydrofluoric acid 
(corrosive: DANGER)

• Protect skin & eyes

• Can cause chemical burns
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Safe Service Practices

SAFELY TRANSFER tank to job site
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Safe Service Practices

Common sense

Basic safety principles



R-454B Overview

Safe Service Practices

• Inspect service tools & equipment 
for compatibility

• Verify compatibility with 
manufacturers or AHRI
www.ahrinet.org/saferefrigerant



R-454B Overview

Safe Service Practices

Gauge manifold & charging hoses

• Dedicated set for R454-B prevents cross-contamination

Remember, cylinders for A2L refrigerants like R454-B have a left-
handed thread, so adapters may be needed.!



R-454B Overview

Safe Service Practices

Refrigerant leak detector

• A2L refrigerants have no stenching(no smell) agents

• Ventilation and air circulation are required

• Use of a leak detector as a personal alarm 
is strongly recommended

• Ensure leak detector is approved for R454-B
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Safe Service Practices
Electrical hand tools

• Spark-proof

• Check with tool manufacturer
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Safe Service Practices

Ventilation fans / additional ventilation

• Spark-proof
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Safe Service Practices

If unsure, check the AHRI website or contact the manufacturer



R-454B Overview

Safe Service Practices

With the new refrigerant ...  Best practice? Required? Optional?
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Safe Service Practices

Ensure ALL refrigerant is out of the system prior to opening for repair or replacement service








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Safe Service Practices

Always refer to the 
installation manual for 
procedures that may have 
changed with R454-B
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Safe Service Practices

Recovery

• Always recover refrigerants into an 
approved container

• Clearly mark the container for refrigerant 
type

• Never mix refrigerant types
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Safe Service Practices
Inert gas purge

• Sweep system with inert gas to help 
release any trapped refrigerant

• What changed with R454-B inert gas 
purge?

• Previously best practice – now 
required with R454-B

• Additional inert gas purge required 
after 1st evacuation to ensure 
trapped refrigerant can be pulled out
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Safe Service Practices

Evacuation

• Double evacuation PRIOR to service to 
ensure all refrigerant is out

• Triple evacuation AFTER service, prior 
to charging
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Safe Service Practices

Pressure testing

• Pressure test with nitrogen

• Hold for 1 hour with no drop in pressure

• Required
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Safe Service Practices

Leak test

• Required after repairs

• Trace gas test for leaks in hard-
to-find locations

• Leak test prior to evacuations
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Safe Service Practices Charging

• NEVER exceed maximum allowable charge 
weight

• Always charge as liquid

• Never mix refrigerants

• Always charge by subcool/superheat

• Weigh in charge during winter as necessary

• Verify charge when temperature exceeds 60° F 
outside and 70° F inside
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Safe Service Practices

Install considerations

• A2L not a “drop-in” refrigerant

• Systems & equipment must be designed for 
R454-B



R-454B Overview
Equipment & Manufactures



• Equipment/Refrigerant Charge Limits
• 3.9 lbs to 33.9 lbs requires a dissipation system

• Tracking and Verification of Total Unit Charge

• Provide guidance in measuring the total system charge compared 
to the home’s occupied space

• Detect, Circulate and Dilute

• Labels

R-454B Overview

Agency Requirements on Manufactures & Dealers



• Ensure A2L labels are located in obvious locations

R-454B Overview

Labels

• Clearly draw attention to components and 
procedural changes related to R454-B

• 5 labels:
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Labels

Flammable pictogram
• Warns of potential flammable content
• Appears on all cylinders and equipment containing 

A2L refrigerants
• May be used in transportation (placarding)
• May be on units (indoor and outdoor) and/or 

packaging



R-454B Overview

Labels

Low voltage wire label
• May be found near low voltage connection on the 

equipment
• Visually instruct technician to refer to wiring 

diagrams and instructions
• May address care needed to prevent pinch points on 

wires and/or arcing
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Labels

Charging label

• Shows tracking and verification of unit total charge on 
installed equipment containing A2L refrigerants

• Located on equipment and/or sent with equipment

• Completed by technicians

• Indicates amount of refrigerant in unit, lines, and overall 
system



R-454B Overview

Labels

Compressed gas pictogram

• Warns of high-pressure gas that could explode when 
heated

• May be used in storage and transportation of cylinders 
and equipment containing A2L refrigerants
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Labels

Operator’s manual symbol

• Visually notify technician to refer to instruction manuals

• Components may be new

• Require attention to understanding

• Placed on equipment near component or wiring



• Equipment Charge Limits
• 3.9 lbs to 33.9 lbs requires a dissipation system (m2)

All Systems comply with the m2 requirement
 Dissipation system: Leak detector activates unit fan; controlled via  

mitigation board 

R-454B Overview

Compliance

Dissipation system can 
use:

• Continuous fan

• Leak detection-
activation system

• Other
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Compliance
• Tracking and Verification of Total Unit Charge
• What the dealer must DO!

Charging Label
Documents how much refrigerant a system contains
Completed by installing technician

1 = Unit Charge

2 = Additional Charge For 
The Line Set Beyond 15ft

3 = (1+2) = Total Charge
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Compliance

• Provide guidance in measuring the total system charge 
compared to the home’s occupied space

Minimum Area Check
Total System Charge amounts consider the home square 
footage
Total System Charge calculates the unit charge amount and 
the complete line set charge amount that is added on site
Ensures that a home’s minimum area is correct, allowing for 
dilution of a refrigerant leak

3 ,500sq f t  House  –  5- ton  sys tem = ~ 10 .58 lbs
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Compliance
• Detect, Circulate and Dilute

Dissipation System:
Leak sensor in indoor coil cabinet
Mitigation circuit board
Unit blower 
Factory or field installed
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Indoor Equipment

• Factory-Installed Leak Detection must do:
• UL-approved design
• Factory calibrated
• Automatic self-test
• Fail-safe mode
• Allow field inspection
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Indoor Equipment

• Unit installed leak detection:
• UL approved
• Continually scans for R454-B leak
• Mitigation threshold = 20% LFL
• Located in lower area of coil cabinet

• Adjustment may be required for horizontal install

LFL = Lower Flammability Limit
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Indoor Equipment

• Fan coil
• Mitigation board will come factory installed
• Sensor will be mounted to the coil for vertical application
• Horizontal application may require sensor re-location to factory marked 
location
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Indoor Equipment

• Furnace
• Mitigation board will be supplied with furnace coil to be mounted in the field 
(at this time 3rd party coils will not be allowed)

• Furnace Coil
• Sensor will be mounted to the coil for vertical application
• Horizontal application may require re-location
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Outdoor Equipment
• Ignition source isolation

• Compressor plug
• Enclosed plugs provide necessary 
protection

• Electrical ignition points
• Wire sleeves on compressor and crankcase 
heater wiring

• Contactor
• Patented top cover eliminates gap
• Manual operation still available
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Mitigation Board

• Power up – 10s sensor warm up delay

• Self test button (60s mode)

• Mitigation threshold 20% LFL (Lower Flammability Level)

• Green LED indicates communication with wall control 
(communicating equipment) 

• Yellow LED indicates communication with the sensor 
and flashes for mitigation mode / fault code
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Mitigation Board

24v Wiring 
Harness 

Green Comm 
LED

Yellow Status 
LED

Sensor

Comm Header

Self-Test 
Button

Alarm 
Connection 
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Mitigation Board

Flash Description Wall Control Display

1 Mitigation in progress Sensor 1 R454B Leak

2 Sensor 1 open Sensor 1 Open

3 15min minimum Mitigation or 5min blower off delay Mitigation off delay

4 0 VAC sensed on G output Blower output not operating

5 Fault with A2L digital sensor Sensor 1 fault (Heat allowed after 10min)

6 Self-test button stuck (more than 30sec) Test button stuck

7 Y out switched with Y in or W out switched with w in Y or W wiring inverted

8 Y or W shorted Y or W output shorted to Y or W input

• Mitigation Board Yellow LED (Mitigation active for all faults) 
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Mitigation Board
• Sensor wiring 
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Mitigation Board

• A2L Sensor Testing
• Power up with sensor connected – Wait for 10s sensor warm up delay
• Ensure the Yellow status LED is on steady (no flashes)

• Shows the sensor is communicating
• Disconnect the sensor from the Mitigation board
• Verify that within 5sec the relays click and the yellow status LED begins 
flashing 2

• This shows sensor is no longer communicating
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Mitigation Mode
• Self Test

Self Test Button 
Pressed

Yellow LED Flashes 
1 Blower Starts

Unit Resumes 
Normal OperationYellow LED Steady 60 SEC Timer 

Expires
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Mitigation Mode
• Cooling

Mitigation 
Threshold >20% 

LFL Sensed

Yellow LED Flashes 
1

Cooling/Heating 
Call Interrupted

Blower Continues 
to Run 5 Min

Mitigation Threshold 
<20% LFL Yellow LED 

Flashes 3

Blower Continues to 
Run 15min Mitigation 

Time

Blower Stops 
Yellow LED Steady 

Unit Resumes 
Normal Operation
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Mitigation Mode
• Heating

Mitigation 
Threshold >20% 

LFL Sensed

Yellow LED Flashes 
1

Cooling/Heating 
Call Interrupted

Blower Continues 
to Run 5 Min

Mitigation Threshold 
<20% LFL Yellow LED 

Flashes 3

Blower Continues to 
Run 15min Mitigation 

Time

Blower Stops 
Yellow LED Steady 

Unit Resumes 
Normal Operation
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Mitigation Mode
• Stand-by No Call for Cooling or Heating

Mitigation Threshold 
>20% LFL Sensed Yellow LED Flashes 1 Blower Starts 15min 

Mitigation Time

Yellow LED Steady 
Resume Normal 

Operation

Blower Continues to 
Run 5 Min

Mitigation Threshold 
<20% LFL Yellow LED 

Flashes 3
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Mitigation Board Wiring
• Standard furnace wiring diagram will be provided in installation instructions 

J 1  c o n n e c t i o n

G , W  a n d  Y 1  w i l l  b e  r o u t e d  
t h r o u g h  t h e  m i t i g a t i o n  b o a r d
R  a n d  C  p r o v i d e  p o w e r  t o  t h e  
b o a r d

Thermostat

Outdoor Unit

Mitigation Board

Indoor Unit
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Mitigation Board Wiring
• Mitigation Board is Communicating for Deluxe Models

• J12 ABCD header will be used
• Function remains the same
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Mitigation Board Communicating System
• Mitigation Board is Communicating for Deluxe Models

• Mitigation board will be discovered by the wall control during Installation 
process 

• Puron Advance™ outdoor equipment will not be allowed without the 
mitigation board present
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Mitigation Board Communicating System
• Wall Control Installation Process - Compatible

Learned LearnedLearned
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Mitigation Board Communicating System
• Wall Control Installation Process – Non-Compatible ODU

Learned LearnedLearned
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Mitigation Board Communicating System
• Wall Control Installation Process – Non-Com 410a ODU

Learned Not LearnedLearned
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Approved Accessories

Some accessories Carrier has reviewed 
for competent ignition for R454-B



The amps in the table are the maximum threshold

R-454B Overview

Third party accessories
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FAQ’s

Item 2; means that the installed system must be an AHRI matched system.

We can not retrofit a system from 1 class of system to another, from an A1 refrigerant(R-410A) to a A2L.

WITH R454-B THERE WILL BE 
NO RETROFIT KIT’s
NO PISTON CONVERSION CHARTS 
NO TXV CROSS REFERENCE CHARTS

The days of taking just an outdoor unit and converting the indoor unit are GONE!!!

Limited warranty



Thank you
Questions
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