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DEFINITIONS
Open =~ Open or leaking when it shouldn't be.
Closed + Closed when it should be open.

0ODH =~ Releases a hazardous amount of gas.
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Componen{ Failure Effect
MV-100-H Open Yent helium
T Closed Normal
MV-101-H Open Bypass ref.
T Closed Normal
MV-102~H Open Instrument
’ error
Closed Normal
MV~i03~H Open Normal
) Closed Instrument
error
MV=104~H Open Pressurize
- system
Closed Normal
MV-105-H Open Normal
) Closed Instrument
error
MV-106-H Open Pressurized
) suction
Closed Normal
SV~106~H Open Vent He
; Closed Equipment
failure
MV-107-H Open Pressurize
) suction
Close Normal
SV=107-H Cpen Vent He
) Closed Equipment
failure
MV~108#H Open Unbalance
: heat exchr
Closed Unbalanced
heat exchr
MYy=~109-H Open Normal
; Closed Instrument
error
MV=110~N Open Normal
T Closed Instrument
error

Hazard

Remarks

CDH
Safe

Safe
Safe

Safe

Safe

Safe

Safe

Safe

Safe

Safe

Safe

Safe

Safe

ODH

Unsafe

Safe

Safe

ODH

Unsafe

Safe

Safe

Safe
Safe

Safe
Safe

Plugged when not in use

If other valves are also open.

Extremely unlikely.
Extremely unlikely.

If other valves are also open.

Extremely unlikely.
Extremely unlikely.



Component Failure Effect
My-111=N Open Instrument
T error

Closed Normal
CV=111=~N Open Normal
T Closed Back
pressure
My=112sN Open Normal
T Closed ‘Instrument
error
SV-112-N Open Vent He
R Closed Equipment
failure
SV-113-N Open Vent He
o Closed Equipment
failure
MV=115=H Open Normal
T Closed Instrument
error
MV-116-H Open Vent He
o Closed Normal
MV~117-H Open Normal
e Closed Instrument
error
MV=118~H Open Instrument
- error
Closed Normal
MV~119-H Open Normal
o Closed Instrument
error
MV~121-~H Open Normal
T Closed Instrument
error
SvV-123-H Open Vent He
Closed Equipment
failure
MV~-123-H Open Nothing
Closed Normal

Hazard

Remarks

Safe
Safe
Safe
Safe

Safe
Safe

ODH
Unsafe

ODH
Unsafe

Safe
Safe

ODH
Safe

Safe
Safe
Safe
Safe
Safe

Safe

Safe
Safe

ODH
Unsafe

Safe

Safe

Extremely unlikely.
Extremely unlikely.

Extremely unlikely.
Extremely unlikely.

Plugged when not in use.

Extremely unlikely.
Extremely unlikely.

Could vent gas to suction if other
valves open simultaneously.



Component Failure Effect
MV —-124-~H Open Nothing
Closed Normal
My~125-H Open Nothing
Closed Normal
MV-127-H (Open Normal
; Closed Instrument
error
MV~128+H Open Instrument
) error
Closed Normal
MV-129~H Open Normal
; Closed Instrument
error
My=1371#H Open Normal
T Closed Instrument
error
MV~132~H Open Vent He
) Closed Normal
SV~133-~H Open Vent He
) Closed Equipment
failure
MV=133-H Open Nothing
Closed Normal
MV-134~H Open Nothing
Closed Normal
‘MV-135-H Open Nothing
Closed Normal
MV~136~H Open Vent He
Closed Normal
MV-137-H Open Vent He
) Closed Normal

Hazard

Remarks

Safe
Safe
Safe
Safe
Safe
Safe
Safe
Safe
Safe

Safe

Safe
Safe

ODH
Safe
ODH
Unsafe
Safe
Safe
Safe
Safe
Safe

Safe

ODH

Safe

CDH
Safe

Could return gas to suction if

other wvalves

are open.

Could vent gas to suction if

other valves

are open.

Normally capped.

Extremely unlikely,
Extremely unlikely.

Could return
other valves

Could return
other valves

Could return
other valves

helium to
are open.

helium to
are open.

helium to
are open.

Can vent helium if the
removed. U~tube valves

under normal

operating

suction if

suction if

suction if

u~tube is
are covered
procedures.

Covered under operating procedures. -
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Component Fajlure Effect
SV+~137-A Open Stop engine
) Closed Equipment

fajlure
SV-137-H Open Vent He
: Closed Equipment
failure
EV#137~4 Closed Stop engine
PV=-137-H Closed Stop engine
SV-138~H Open Vent He
: Closed Equipment
failure
PV-~139=-A Open Normal
) Closed Stop engine
MV-142~H Open Calibrate
) inst.
Closed Normal
My=143~H Open Calibrate
; inst.
Closed Normal
My-1 4 Y4~H Open Calibrate
’ inst.
Closed Normal
PV~145~H Open Pressurize
; nitrogen
detector
Closed Instrument
error
MV=146~H Open Normal
T Closed Instrument
error
MV~147-H Open Vent He
Closed Normal
MV~-148-H Open Vent He
Closed Normal

Hazard

Remarks

Safe
Unsafe

0ODH
Unsafe
Safe
Safe
ODH
Unsafe
Safe
Safe
Safe
Safe
Safe
Safe
Safe
Safe

Safe

Safe

Safe
Safe
Safe
Safe
Safe

Safe

Extremely
Extremely

Extremely
Extremely

Extremely
Extremely

unlikely.
unlikely.

unlikely.
unlikely.

unlikely.
unlikely.

Built in relief.

Normally capped and very small

valve.

Normally capped and very small

valve.
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Component Failure Effect
PV-149~H Open Pressurize
) inst.

Closed Instrument
error
MV=150-H Open Normal
; Closed Instrument:
error
My~1514~H Open Yent He
Closed Normal
SV-153-H Open Vent He
) Closed Equipment
failure
MV~153-H Open Nothing
Closed Normal
MV=154~H Open Nothing
Closed Normal
MyV~{155-H Open Nothing
Closed Normal
MV-171-H Open Normal
C Closed Instrument
error
My~172~H Open Instrument
- error
Closed Normal
My=173~H Open Normal
) Closed Instrument
error
MV#200+H Open Normal
Closed Pressurize
heat
exchanger
SV~200+H Open Vent He
Closed Equipment
failure

Hazard

Remarks

Safe

Safe

Safe

Safe

ODH

Safe

ODH

Unsafe

Safe

Safe

Safe

Safe

Safe

Safe

Safe

Safe

Safe

Safe

Safe

Safe

Safe
Safe

Safe
Unsafe

A=5

Protected by internal relief.

U-tube removal procedure is
specified.

Extremely unlikely.
Extremely unlikely.

Can vent helijium to suction if other
valves are open.

Can vent helium to suction if other
valves are open.

Can return helium to suction if
other valves are open.

Protected by SV-200-H,

Vents outdoors.
Extremely unlikely,



Component Failure Effect
MV-201-V Open Spoiled
‘ vacuum
Closed Normal
SV=~201=V Open Spoiled
: vacuum
Closed Equipment
failure
My~202~V Open Normal
Closed Instrument
error
MV~203«H Open Normal
Closed Nothing
MV«208#H Open Vent He
Closed Normal
SV=204=H Open Vent He
Closed Equipment
failure
My=~205+~H Open Normal
Closed Instrument
arror
MV-206-H Open Vent He
Closed Normal
My-207-H Open Vent He
Closed Normal
SV~223-H Open Vent He
Closed Equipment
failure
My =-223~H Open Nothing
Closed Normal
MV-224-H Open Nothing
Closed Normal
MV~225-H Open Nothing
Closed Normal -

Hazard

Remarks

Safe
Safe
Safe
Unsafe

Safe
Safe

Safe
Safe

Safe
Safe

Safe

Unsafe

Safe
Safe

ODH
Safe

ODH
Safe

0ODH
Unsafe
Safe
Safe
Safe
Safe
Safe

Safe

Extremely unlikely.

Heljum vented outdoors.

Vents outdoors.
Extremely unlikely.

Plugged when not in use.
Plugged when not in use,

Extremely unlikely.
Extremely unlikely.

Can return helium teo suction if
other valves are open.

Can vent helium to suction if other
valves are open.

Could return gas to suction is
other valves are open.
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Component Fajlure Effect
SV-233-H Open Vent He
Closed Equipment
failure
MV-233-H Open Nothing
Closed Normal
MV-234-H Open Nothing
Closed Normal
My-235-H Open Nothing
Closed Normal
MV-240-V Open Spoil vac
Closed Normal
SV=2 40~V Open Spoil vac
Closed Equipment
failure
MV-247-H Open Vent He
Closed Normal
MY -248-H Open Vent He
Closed Normal
MV ~249-H Open Vent He
Closed Normal
CV—-249-H Open Inst error
Closed Inst error
SV-249-H Open Vent He
Cleosed Equipment
failure
MV-251~H Open Vent He
Closed

Normal

Hazard

Remarks

Safe

Unsafe

Safe

Safe

Safe

'Safe

Safe
Safe

Safe
Safe

Safe
Unsafe

ODH

Safe

OBbH

Safe

ODH
Safe

Safe
Safe

Safe
Unsafe

ODH

~Safe

This is a small valve. Extremely
unlikely. :
Extremely unlikely.

Could return gas to suction if
other valves are open.

Could return gas to suction if
other valyes are open.

Could return gas to suction if
other valves are open.

Extremely unlikely.

Can vent helium if the u-tube is
removed. U~tube valves are covered
under normal operating procedures,

Can vent helium if the u—tube is
removed. U=tube valves are covered
under normal operating procedures.

Plugged when not in use.

This is a small valve.
Extremely unlikely

Can vent helium if the u-tube is
removed., U~tube valves are covered
under normal operating procedures.



Component Fajilure Effect
SV-253-H Open Vent He
Closed Equipment
failure
MV-253-H Open Nothing
Closed Normal
MV-254-H Open Nothing
Closed Normal
MV ~255-~H Open Nothing
Closed Normal
MV-271~A Open Normal
; Closed Helium
: isolated
SV-280-H Open Vent He
Closed Equipment
failure
PV-HPS Closed No gas
supply
PY~LPR Closed  He return
isplation
EV~LPR Closed Closes
‘ PV~LPR
EV~HPS Closed Closes
PVY~HPS
EV=~X1 Open Imbalance
: HX #1
Closed Imbalance
HX #1
EV=X2 Open Normal
Closed Imbalance
’ HY #2
EVXLN Open Overflow
HX i1
Closed Refrig.
shutdown

Hazard

Remarks

Safe
Unsafe

Safe
Safe
Safe
Safe
Safe
Safe
Safe

Safe

Safe
Unsafe

Safe.
Safe
Safe
Safe

Safe

Safe

Safe
Safe

Safe

Safe

This is a small valve.
Extremely unlikely.

Could return gas to suction if
other valves are open.

Could return gas to suction if
other valves are open.

Could return gas to suction if
other valves are open.

This valve is outdoors.
Extremely unlikely.

This is a fail closed valve.
This is a fail closed valve.
This 1s a fail closed valve.

This is a fail closed valve.



Component Failure Effect
SV~150-H Open Vent He
) Closed Equipment
failure
MV-152~H Open Vent He
Closed Normal
MV-i56-H Open Yent He
Closed Normal
MV-160-H4 Open Vent He
Closed Normal
PV-160-H Closed Stop engine
EV~160~A Closed Stop engine
SV~160-A Open. Vent He
' Closed Equipment
failure
PV=161=A Open Pressurize
T valve
Closed Stop engine
MV=-162~H Open Vent He
) Closed Normal
SV=~162~H Open Vent He
) Closed Equipment
failure
SV=250+V Open Spoil vac
Closed Equipment
failure
My=-250~V Open Normal
Closed Inst error
My=251~V Open Speil vac
) Closed Normal

Hazard

Remarks

Safe
Unsafe

ODH

Safe

ODH

Safe

ODH

Safe

Safe

Safe

Safe

Unsafe

Safe

Safe

ODH
Safe

Safe

Unsafe

Safe
Unsafe

Safe

Safe

Safe
Safe

This is a small valve,
Extremely unlikely.

Can vent helium if the
removed., U~-tube valves
under normal operating

Can vent helium if the
removed. U~tube valves
under normal operating

Can vent helium if the
removed. U=tube wvalves
under normal operating

u-tube is
are covered
procedures.

u-tube is
are covered
procedures.

u—tube is
are covered
procedures.

This is a fail closed valve.

This is a fail closed valve.

This is a small valve.
Extremely unlikely.

Internal relief

Plugged when not in use,.

This is a small valve,
Extremely unlikely.

Extremely unlikely.



Component Fajlure Effect
My~252~H Open Vent He
Closed Normal
MV -257-H Open Vent He
Closed Normal
SY~257-H Open Vent He
Closed Equipment
failure
My-258-~H Open Vent He
Closed Normal
CV-260-H Open Inst error
’ Closed Inst error
MV ~260-H Open Vent He
Closed Normal
SV-260-H Open Vent He
Closed Equipment
failure
MV-261~V Open Spoil vac
o Closed Normal
SV-261=V Open Spoil vac
: Closed Equipment
failure
MY-261-H Open Vent He
Closed Normal
MV=-266-H Open Vent He
Closed Normal
SvV-266-H Open Vent He
Closed Equipment
failure

Hazard

Remarks

ODH

Safe

ODH

Safe

Safe

Unsafe

ObH

Safe

Safe
Safe

ODH
Safe

Safe
Unsafe
Safe
Safe
Safe
Unsafe

ODH

Safe

ODH

Safe

Safe
Unsafe

Can vent helium if the
removed. U~tube valves
under normal operating

Can vent helium if the
removed. U~tube valves
under normal operating

This is a small valve.
Extremely unlikely.

Can vent helium if the
removed., Us~tube valves
under normal operating

u-tube is
are covered
procedures.

u~tube is
are covered
procedures.

u—-tube is
are covered
procedures.

Plugged when not in use.

This is a small valve.
Extremely unlikely.

Extremely unlikely.

Can vent helium if the
removed. U=tube valves
under normal operating

Can vent helium if the
removed. U=tube valves
under normal operating

This is a small valve.
Extremely unlikely.

u-tube is
are covered
procedures,

u~tube is
are covered
procedures.



Component Fajilure Effect
MV=-26T7-H Open Vent He
Closed Normal
MV-268-H Open Nothing
' Closed Normal
CV~268-H Open Nothing
‘ Closed Normal
MV-269-H Open Vent He
Closed Normal

Hazard

Remarks

ODH

Safe

Safe
Safe

Safe
Safe

ODH

Safe

Can vent helium if the u—-tube is
removed. Ustube valves are covered
under normal operating procedures.

Heljium stopped by CV-268-H.
MV-268~H is normally closed.

Can vent helium if the u-tube is
removed. U=<tube valves are covered
under normal operating procedures.



Component Fajlure Effect
CvV=301~H Open Nothing
- Closed Normal
My=302-~H Open Normal
‘ Closed Inst error
MV=-303-H Open Inst error
Closed Normal
MV-305-~H Open Inst error
Closed Normal
SV-306-V Open Spoil vac
Closed Equipment
failure
MV=~307~V Open Spoil vac
Closed Normal
MV =~308~V Open Normal
Closed Inst error
MV=309~H Open Vent He
Closed Normal
SV=310-H Open Vent He
) Closed Equipment
failure
My-3i2~H . Open Vent He
Closed Normal
MV-313«H Open Normal
: Closed Can't fill
S
MV=~316-H Open Vent He
Closed Normal
MV-317-H Open’ Normal
) Closed Inst error

Hazard

Remarks

Safe
Safe

Safe
Safe

Safe
Safe

Safe
Safe

Safe
Unsafe
Safe
Safe

Safe
Safe

ODH
Safe
Safe
Unsafe
ODH
Safe
Safe
Safe
ODH
Safe

Safe
Safe

B~1

MV~320~H is normally closed.

Extremely unlikely.

Can vent helium if the
removed. U~tube valves
under normal operating

Helium vents outdoors.
Extremely unlikely.

Can vent helium if the
removed. U=tube valves
under normal operating

Can vent helium if the
removed. U=~tube valves
under normal operating

u~tube is
are covered
procedures.

u-tube is
are covered
procedures,

u~tube is
are covered
procedures.



Component Failure Effect Hazard  Remarks

MV-318~H Open Normal Safe
‘ Closed Can't cool Safe
magnets
MV~320-H Open Vents 31 Safe Vented to suction.
: Closed Normal - Safe ‘
MV-322-H Open Nothing Safe Could return gas to suction if
other valves are open.
Closed Normal Safe ’
Cv-324-1 Open Normal Safe Prevents backflow into engines
during repair if MV~313 is not
closed. )
Closed Can't fill Safe
; S1
MV ~327~N Open Normal Safe
Closed Warmup S~1 Safe
MV~328&N Open Normal Safe
Closed Warm S-1 Safe
SV#330-H Open Vents He ODH For fire service only set above
SV-310~H.
Closed Equipment Unsafe Extremely unlikely.
failure
EVXBY Open Operational Safe
. error
g Closed Operating Safe
i error
:] EVXJT Open Bypasses Safe
‘} engine
- Closed Normal Safe
| .
1% EVDEWH Open Normal, Safe
o) ' vents He
} to refrg. _
- Closed Pressize Safe Protected by SV-310-H.
I .

S~1

i
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Component Failure Effect
My-~502-H Open Vent He
Closed Normal
MV ~504-H Open Inst error
Closed Normal
MV ~505-H Open Normal
Closed Inst error
MV~506-H Open Normal
Closed Inst error
MV-507-H Open Normal
Closed Normal
MV~508~H Open Normal
Closed Inst error
SV=~509=H Open Vent He
Closed Equipment
failure
SV-510~H Open Vent He
' Closed Equipment
failure
My=~511+H Open Normal
T Closed Can't cool
down CVM
My=513=H Open Normal
) Closed Can't cool
CCM
PV-514-H Open Pressurize
: EX-8
Closed Can't cool
CCM
MyV-516-H Open Vent He
’ Closed Normal
MV-~517-H Open Vent He
; Closed Normal
MV-519-H Open Inst error
) Closed Normal

Hazard

Remarks

ODH
Safe

Safe
Safe

Safe
Safe

Safe
Safe

Safe
Safe
Safe
Safe
Safe

Unsafe

Safe
Unsafe

Safe
Safe

Safe
Safe
Safe
Safe
ODH

Safe

ODbH
Safe

Safe
Safe

FPlugged when not in use.

This valve used during cooldown
only.

This is a small valve.
Extremely unlikely.

This is a small valve.
Extremely unlikely.

Protected by SV=~530-H.

Plugged when not in use.

Plugged when not in use.



Component Failure Effect
MyV-520-H Open Normal
Closed Insft error
My -521-~H Open Normal
) Closed Inst error
My-522~H Open Pressurize
cCM
Closed Normal
CV~523&N Open Normal
Closed Pressurize
EX«~6
MV~524~H Open Normal
Closed Can't c¢ool
CCM
My«525~H Open Normal
Closed Can't cool
down CVM
MV ~526=H Open Normal
Closed Can't cool
CVM
MV =527 N Open Normal
Closed Can't cool
CCM
SVr528+~N Open Vent He
Closed Equipnment
failure
CV=529=N Open Normal
Closed Pressurize
EX~8
BV¥=530eH Open Vent He
outdoors
Closed Equipment
fajlure
My#531~H Open Normal
: Closed Inst error
My =533 ~H Open Normal
Closed Inst error

Hazard

Remarks

Safe
Safe

Safe
Safe

Safe
Safe
Safe
Safe

Safe
Safe

Safe
Safe

Safe
Safe

Safe
Safe

Safe
Unsafe

Safe
Safe

Safe

Unsafe

Safe
Safe

Safe
Safe

Protected by SV~631,632,633,63u.

Extremely unlikely.

This is a small valve.
Extremely unlikely.

Extremely unlikely. Vent line is
purged with dry nitrogen to prevent
moisture build up.

Extremely unlikely.



Component Failure Effect Hazard Remarks

MV-534~H Open Normal Safe
Closed Inst error Safe
MV-535-~H Open Normal ~ Safe
Closed Inst error Safe
SV-536-H Open Vent He Safe This {s a small valve.
- Closed Equipment Unsafe  Extremely unlikely.
E failure
S
} MV~537~H Open Normal Safe
Closed Can't cool Safe
CVM
SV~-538-H Open Vent He Safe This is a small valve.
Closed Equipment Unsafe  Extremely unlikely.
fajilure '
EVX6LN Open Overcool CVM Safe Safe to people-hazardous to CVM,
Closed Can't cool Safe ’
CVM
[ PVX8LN Closed Can't cool Safe This is a fail closed valve.

'{ } CCM
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Component Failure Effect
MV-610-N Open Normal
: Closed  Can't cool
CCM
MV-612~H Open Vent He
Closed Normal
CvV-613-N Open Normal
| Closed Can't cool
CCM
MV=~615~H Open Normal
o Closed ‘Inst error
MV=610&H Open Normal
e Closed Inst error
MV-617&H Open Normal
: Closed Inst error
MV ~620~H Open Vent He
Closed Normal
MV~621~H Open Normal
: Closed No lead
flow
CV=622+~H Open Normal
Closed No lead
flow
MV=623~H Open Normal
Closed No lead
flow
MV=650=N Open Normal
Closed Can't cool
CCM
MV=651=N Open Normal
o Closed Can't cool
CCM
MV~652+N Open Normal
: Closed Can't cool

CCM

Hazard

Remarks

Safe
Safe

ODH

Safe
Safe
Safe
Safe
Safe

Safe
Safe

Safe
Safe

ODH
Safe
Safe

Safe

Safe
Safe

Safe
Safe

Safe
Safe

Safe
Safe

Safe
Safe

G-1

Tmproper closure could damage CCM,
No danger to people.

Can vent helium if the u~tube is
removed., U~tube valves are covered
under normal operating procedures.

Extremely unlikely.

Can vent helium if the urtube is
removed, U~tube valves are covered
under normal operating procedures.

Protected by instrumentation.
Protected by instrumentation.

Protected by instrumentation.



Component  Failure Effect Hazard  Remarks

MV~653~N Open Normal Safe
Closed Can't cool Safe
CCM
MV ~654-N Open Nothing Safe Gas supply protected by CV=658~N.
' Closed Can't purge Safe
strainers
MV=655-N Open . Nothing Safe Gas supply protected by CV-658-N.
Closed Can't purge 3afe '
strainers
MV=656=N Open Vent nitro# Safe
' gen
Closed Normal Safe
MV=657~N Open Vent nitro~ Safe
gen
Closed Normal Safe
CV~658~N Open Pressurize Safe Maximum pressure is only 50 psig
gas syst. and failure is extremely unlikely.
Closed Can't purge Safe
strainers
MV =660 =N Open Normal Safe
o Closed Inst error Safe
MV~661~N Open Normal Safe
co Closed Inst error Safe
MV=662=N Open Normal Safe
Closed Inst error Safe
SV=6T70-N Open Vent He Safe This is a small valve.
Closed Equipment Unsafe Extremely unlikely.
faillure : '
S¥=671-N Open Vent He Safe This is a small valve.
) Closed Equipment Unsafe Extremely unlikely.
failure ’
SV-672~N Open . Vent He Safe This is a small valve.
Closed Equipment Unsafe Extremely unlikely.
failure

i
1
|
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Component  Failure Effect
SV-701-4 Open Vent air
; Closed Equipment
failure
MV~=704~4 Open Normal
Closed No drain
MV-705-A Open Yent air
Closed Stop air
MV &T706=A Open Normal
Closed Block air
My =~707~A Open Bypass drier
Closed Normal
MV =708=4 Open Normal
Closed Block air
MV=~709=4 Open Vent air
Closed Stop air
LV=710=~A Open Normal
; Closed No drain
Cv=711=4 Open Leak back
e Closed Stop air
MV=T12=A Open Vent air
; Closed Stop air

Hazard Remarks

Safe

Unsafe  Extremely unlikely.
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Safe
Safe
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