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REFERENCES:

l. NRC Generic letter B7-12: "Loss of RHR while RCS Partially Filled"

2. GPC Response to NRC Generic Letter B7-12

3. NOP-464

4. LO-LP=60990~00-C: "Case Study for the Loss :f RHR Cooling at Diable Canyon"

5, GPC Standing Order 1-87-48: "RER Operation with RCS Partially Filled"

6. Procedures:

a. 12000~~Refueling Recovery

b. 12006==Unit Cooldown to Cold Shutdown
(3 12007 ~~Refueling Entry

d. 13005==RCS Draining



GE~LP-88002-00-C

. PURPOSE STATEMENT:

The purpose of this lesson is to provide the student with an understanding of the events
leading up to, during, and corrective acticns taken for the loss of RHR at Diablo Canyon
Unit 2 nuclear Power Plant and applicable actions taken or to be taken to reduce the
possibility of a similar event occurring at Plant Vogtle.

Il. LIST OF OBJECTIVES:

l. State the initial conditions at Diablo Canyon prior to the loss of RHR cooling.
7. Describe the everts that led to the loss of RHR cooling at Diablo Canyon.

3. Describe the possible consequences that could have resulted from a sustained loss of
RHR cooling.

4, List the instrumentation utilized at Diablo Canycn for monitoring reactor vessel level.
3 List the instrumentation utilized ¢ Diablo Cauyon for monitoving core temperature,

6. Describe actions taken at Diable Canyon which had adverse affects on the loss of
cooling event. -

: 48 Describe the actions to be taken by GPC to reduce the probability of a similar event
occurring at Plant Vogtle.

8. List precautions which maintenance personnel must take vhile woirking on MWOs during
drain-down conditioms.
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LESSON OUTLINE:

NOTES

1. INTRODUCTION

AQ

Lesson covers following:

l'

Case study on loss of RHR cooling at Diablo
Canyon while the RCS was partially filled (37
additional events have occurred in the industry
due to inadequate RCS water level).

Actions taken by GPC in response to the NRC's
generic letter 87~12 which questioned utilities
to assess the safe operation of PWRs when RCS
water level is drained down below the top of the
reactor pressure vessel head.

Precautions maintenance personnel should tske
when performing MWOs during drained-down
conditione,

Discuss Lesson Objectives

11, PRESENTATION

A.

Review of RCS/RHR/CVCS operation during cold shutdown
condition (mode 5) just prior to refueling (mode 6).

l.

Mode 5--Cold Shutdown

a. Reactor shutdown with Keff less than 0.99.
b. Tavg less than or equal to 200 F.

Mode b--Refueling

a. Reactor shutdown with Keff less than or equal
to 0.95.

b. Tavg leso than or equal to 140 F,
a. All four RCPs off.
b. PZR empty.

¢, RCS drained to a level that has the hot leg
piping of the reactor half filled (mid-loop).

a. Both trains operable with at least one train
operating.

GE-TP-88002-00-001

GE-TP-88002-00~002



I, LESSON OUTLINE:

b. . RHR inlet via at least one hot leg and
returned to all four cold legs.

& Minimum flow requirement of 3000 gpm.

d. Swmall amount of flow (75 to 120 gpm) sent
into CVCS just upstream of letdown heat
exchanger for continuous cleanup of reactor
coolant.

a. Normal inlet to CVCS from loop 3 cold leg.

b. Three letdown orifices in service with
isolation valves (LOIVs) open.

¢. Only a small trickle of flow exists through
the letdown orifices since flow is dependent
on differential pressure and the dp is very
low in mode 5.

d. PCV~13l controlled dby PT for desired pressure.

e. PDP operating to maintain level by balancing
letdown and charging.

£. Seal injection to RCPs injected into No. |
seal and thermal barrier,

Initial Conditions at Diablo Canyon prior to loss of

RHR cooling.

1.

Mode 5 in preparation for first refueling.
Plant shutdown for 7 days.

Containment equipment hatch open,
Poruénnol air lock open,

Containment purge in progress.

Incore thermocouples disconnected in preparation
for reactor vessel head removal.

LLRT of containment pensetrations in progress.
RVLIS out of service due to work on PAM systems.
Train B RHR pump operating with both heat

exchangers in service and both trains
cross-connected at 87 F,

GE~TP~88002-00~003
obj. 1



IIl.  LESSON OUTLINE:

NOTES -

10,

11.

12,

14,

15.

No charging pumps running (Diablo Canyon's system
of normal charging somewhat different than
Vogtle's),

RCS drained down to mid-loop in preparation for SG
manvay cover removal and channel head entry,

Reactor vessel vented to pressurizer,
Reactor vessel level monitored by:

a. Tygon tube (one inch) manometer connected to
intermediate leg of loop 1.

b. Two electrical systems (wide and narrow range).

Level controlled by balancing letdown and charging.

Temperature monitored by temperature elements in
the RHR loop.

Event Initiation

ll

Plant operator isolated portion of RCP seal vater
return line to VCT in prepacation for testing
penetration for air leaks.

All valves necessary for system isolation were
independently verified to be ¢ losed.

One of the valves labeled "Valve 1" on the TP vas
improperly seated (cperated by a reach rod),

At 2043, a plant engineer opened a valve (valve 2
on TP) to drain the seal water return line to the
RCDT in preparation for LLRT (~ithout notifying
the control room of the test start) then left the
area.

With valve | improperly seated, water from CVCS
and RCS was draining into RCDT.

Control room operator immediately notices a
decrease in VCT level.

ABO notices and reported increased level in RCDT,

C
Operatora attempted to restore VDT level by
increasing letdown flow from RHR into CVCS,

Reactor vessel level started slowly decreasing as
indicated.

Obj. &

Obj. s

obj. 2



b

-

LESSON OUTLINE:

NOTES

10,

i1,

12.

Loss

10,

11.

Operators isolated charging and lecdown in an
attempt to stop the leak.

With the loss of flow into the VCT, vater level in
VCT decreased rapidly since water wvas still
draining from VCT into RCDT 4t a rate of 30 gpm,

Reactor vessel level indicator in contral room
indicated level ha¢ Stopped decreasing,

of RHR cooling

At 2125 (42 minutes afcex engineer opened drain
valve for his LLRT), control room operators
noticed fluctuating amperage on running RHR pump.

No. 2 RHR pump secured, then No. | pump started
but was immediately secured due to fluctuating
amps as well,

RHR was lost at this peint,

Decay heat now began heating reactor coolant from
87 '.

With loss of RHR, temperature indication of core
was aleo lost since all incore thermocouples
were disconnected.

Vortexing and cavitation vas suspected as the
cause of RHR motor amp fluctuation due to low
level in the hot leg piping.

Validity of electYic reactor vessel indicators
wWas suspect due to vortexing so ABO dispatched to
check on tygon tube level inside containment,

Operators had intention of opening RHR valves
aligned to RWST to allow gravity fill to RCS,
however, they requested a status of SC manway
cover removal to see if any personnel was in
&rea of manwvay or ineide of channel head.

At 2138, VCT outlet valve vas closed to st.p VCT
inventory loss.

At 2200, plant engineer opened vent valves
associated with his LLRT penetration being
drained and left the area to find HP technicisn
to assiet in LLRT.

At 2203, RHR pumps vented,
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. LESSON QUTLINE:

NOTES

12. At 2221, No. | RHR pump started but still had
fluctuating amps s0 pump was again stopped.

13. At 2227, NOUE declared since RHR lost for more
than one hour.

l4. Plant engineer noticed large amount of water
associated with his draining evolution,

15. At 2230, containment activity levels increasing
and air samples ordered.

Restoration of RHR cooling

L. At 2241, operators informed that 5C manwaye not
removed but some bolts had been detensioned,

- IR RWST to RHR valves were immediately opened for
gravity fill into RCS,

3 At 2250, leak path to RCDT isolated.

4, At 2254, No. 2 RHR pump started and RHR cooling
flow established,

. Pump discharge temperatures rose to approximatsly
220 F and within 5 minutes temperatures dropped to
lese than 200 F.

A. At 2258, personnel in containment reported steam
venting from ruptured tygon tube on reactor vessal
head vent and was then isolated.

7. Containment evacuation was ordered.

8. Steam leakage reported from SC manways.

9. Decay heat had incressed temperature of core from
87 F to boiling during loss of RHR.

10. Operators now rertored plant to normal operation,

Potential consequences due to loss of kiR cooling.

1. Boiling was occurring in reactor core.

2s Reactor vessel water level could have boiled dry
and caused core damage with possible fission

product release to containment atmosphere.

3. Since air lock and equipment hatch open, fission
products could have reached the enviromment,

Obj. 3
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LESSON OUTLINE.

NOTES

cl

Detricental Tffects During Eveut

l'

10.

ll.

Outage activities not coordinated with mi“~loop
operation planned for a lengthy period of time,

Equipmenc hatch open during mid-loop operation,
Only core temperature indication was from RHR loop.

Operators estimated heatup rate at | F/min but was
actually 2.7 F/min,

Procedural deficiencies were discovered,

Shift briefing did not mention LLRT started,
however, it was approved,

Plant engineer did not inform control room of LLRT
start,

Work orders that have a potential of draining RCS
should not be performed when operating at mid-loop.

Poor communications existed,
Poor design of reach rod for {mproper seated valve,

An ALERT should have been declared instead of NOUE.

Plant Vogtle's action to reduce rHssibility of eimilar
event as Diablo Canyon loss of RHR.

1.

Generic letter 87~12 {rom NI” asked utilities
va. ious questions 5o how "ty planned to ensure
safe operation of PWR plent curing mid-loop
operation.

GPC's response to NRC=-not all .cems discussed,
only thoee that are of interest to maintenance
personsel.

a. QUESTION 1: Circumstances wvhen plant would
enter into drain-down condition?

b,  RESPUNSE 1:
1) Refueling operations for head removal.
2) Mairntenance activities for various
components such as RCP seal replacement,

SG tube inspections/replacement, repair of
RCS boundary valves, etc.

Obj. 7
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. LESSON OUTLINE:

NOTES

QUESTION 2: Conditions which plant would be in

just prior to drain~down?

RESPONSE 2: Discuss initial conditions briefly

which are listed as appendix A of
response letter.

QUESTION 3: <Jontrol systems and interlocks

that could disturb the drain-down
process’

RESPONSE 3: Discuss control systems and

1)

2)

3)

interlocks which are listed as
appendix C of response letter.

If MWO iseued for those ligted systems,
el r.re supervision is& aware of the
congeau~nreag at Bid~isop,

If work has to be performed ou any of
these » stime during mid-loop, care should
be éxercised to ensure procedural
complisnce is followed and a questioning
attitude waintained throughout as any
error could have an affect on reactor
vesse! leveal,

If possible, no work should be performed
wvhich could affect reactor vessel level
during mid~loop.

QUESTION 4: Equipment status change

coordinstion?

RESPONSE &:

1)

2)

Changes to status of equipment for
maintensnce, testing, or operations which
affect plant conditions must be
authorized by the shift superviscr.

The above statement is true for all
modes .

QUESTION 5: RCS overpressure protection?

RESPONSE §:

1)

2)

Protection from overpressure vhen reactor
vessel head is in place during modes &4, 5,
and 6 i{s provided by the COPS.

If pressure is too greut for the exisving
temperature, power operated relief valve
(PORV) 14fts to PRT.

10

GE=TP~$8002-00-004
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lil. LESSON OUTLINE:

NOTES

b)

c)

d)

(2)

(3)

(4)

(5)

(6)

(7)

Tubing will have continuous
slope to minimize air entrapment,

Tubing will be protected by
physical barricrs when routed
through traffic areas.

Tuning w11l be positively
identified along route.

Tubing will run upward along
containment wall adjacent to
elevation maerks.

Piscuss elevation marks and
associated RCS compomnen:
descriptions,

Operations will aseign a
continuous watch station at
tubing during mid-loop operation
and will wvalkdown tubing every
four hours to ansure tube is
free of kinks, etc.

RVLIS is available but not accurate
enough for controlling level within
a tight band of 6 to 12 inches.

Additional instrumentation plarned
but not part of letter tec NRC.

(1)

(2)

Level instrument connected to
one of RCS flow taps beneath
SG and to RTD bypass manifold
then wired to SI Accumulator
Tank level channel indicator
in control ‘oom {(channel L-952).

Level instrument connected
across hot leg pipe with a 30
inch span.

Installations will be part of MWO
process.

0. QUESTION &:
contrel RCS inventory?

Pumps required to be operable to

12

CE~TP=BB002-00-007
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ill. LESSON OUTLINE: NOTES

p. . RESPONSE 8:

1) A minimumw of one of three CVCS charging
pumps is required to be operable,
therefore, two pumps can be removed
from service for maintenance,

Both RER pumps required to be operable
in mode 6 with water level less than 23
feet above the RV flange or in mode 5
with the RCS loops not completely filled,

a) One irain may be inoperable for up
to two hours for surveillance
testing.

One train may be deenergized for one
hour provided dilution of RCS is not
permitted and core outlet temperature
is at least |0 F below saturation,.

QUESTION 9: Training provided to affected
personnel during RCS partial 1117

r. RESPONSE 9:

1) Maintenance Operation Quality Assurance
Program/MWO lesson details use of MWOs,

2) Safety and Admin Controls lescon details
proper use of admin, maintenance, and HP
procedures.

3) Equipment Clearance and Tagging lesson
details persomnel’'s responsibility
according to clearance and tagging
procedure.

8. QUESTION 10: What are planned changes and when
are they scheduled to be incorporated?

t. RESPONSE 10:

1) Minimum level during mid-loop will be 188
ft. instead of i87 ft. 6 inches to give a
one foot margin to mid-loop (short term).

2) If RER 18 lost for more than cne hour or
temperatures are greater than 200 F, an
ALERT will be declared and containment
closure verified (short term).

13
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il. LESSON OUTLINE: NOTES

3) Work will be limited that has potential
to decrease RCS inventory when level
below top head flange (short term),

4) Evaluation to be mide to install structure
around equipment hatch to allov placement
of polyethylene curtain over opening (long
term) .

3. Precautions for maintenance personnel during
mid-loop operations. Chyi. 8

a. Maintain questioning attitude toward MWOs.

b. Any unusual or suspicious evolutions should
be reported to supervision, such as:

1) Unexpected sound of water flow.
2) Steam leaks.
3)  Air hisses.
Ce WATCH OUT for tygon tube.
I11. SUMMARY

A, Review leeson nbjectives in preparation for quiz.

L4



LIST OF OBJECTIVES

State the Initlal conditions at Diablo Canyon prior
to the lose of RHR cooling.

Describe the events that led to the loss of RHR
cooling at Diablo Canyon.

Describe the possible consequences that could have
resulted from a sustained loss of RHR cooling.

List the instrumentation utilized at Diablo Canyon
for monitoring reactor vessel level.

List the instrumentation utilized at Diablo Canyon
for monitoring core temperature.

Describe actions taken at Diablo Canycn which had
adverse affects on the lose of cocling event.

Describe the actions to be taken by GPC to reduce
the probability of a similar event occurring at
Plant Vogtle.

List precautions which maintenance personnel must

take while working on MWOe during drain-down
conditions.

GE-TP-88002-00-001
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Initial conditions at Diablo Canyon

10.

11.

12

13’

4.

18,

Mode 5 in preparation for firet refuel ing
Plant shutdown for 7 days

Containment equipment hatch open
Personnel air lock open

Containment purge in progrees

Incore thermocouples disconnected in preparation
for resctor vessel head removal

LLRT of contalnment penetrations in progress
RVLIS out of service due tu work on PAM sytenms
Train B RHR pump operating with both heat

exchangers in service and both traine
cross~connected at 87 ¥

No charging pumpe running (Diable Canyon's systems
of normal charging somewhat different than
Vogtle's)

RCS dreained down to mid-loop In preparation for SG
Banway cover removal and channe)l head entry.

Reactor vessel vented to pressurizer
Resctor veesel level monitored by:

&. Tygon tube (one inch) manometer connected to
in*ersediate lag of loop 1

b. Two electrical systems (wide and narrow range)
Level controlled by balancing letdown and charging

Temperature monitored by tempersture elemente in
the RER locp

GE-TP- 88002-00-003%



10.

",

NORMALLY EXPECTED INITIA| CONDLTIONS

The temperature of the RCS 15 less than 200 degrees Fahrenheit.

A steam bubble 13 1n the Pressurizer and lgve) s maintained betwaen
17 percent and 80 percent using the cole calibrated lave! channg! .

Pressurizer pressure 13 250 ¢ 28 psig.
Ona or two RCP's are in operation t0 squalize temperatures.

One or DOth trains of RWR &ty in operation maintaining RCS
temperature. flow in cach operating RMR loop 13 3000 o .

Charging and letdown are in operation and one train of Pum 's cross
connected to the letdown systes.

Both traims of :he COPS are armed.

SG's are at their normal leve! (45-55% narrow range) with o nitrogen
blanket at 2 to § psig.

Sefety Injecticn signals froe lov steam !ine prescure ang low
pressurizer prossure are blocked.

Both Safety Injection Pusps have their power FeOved and all Safety
Injection accumulators are fsolated.

Both motor drivem Awxiliary Festvater Pusps have their comtral
switches in PULL-TO-LOCK,

GE-TP-88002-00-004



BATENTIAL QISTURSANCES TO TME DRAIN-DOMN PROCESS

Sxatis

. Automatic closure of RMR
suction valves from RCS hot legs

. Automatic opening of & Jssurizer
FORV's from COPS

. Automatic inftiation of Emergency
Core Cooling System

- Automatic inftiation of Auxiliary
Fesdwater System

. Automatic energization of
Pressurizer hedaters

. Closure or opening of letdown
pressure control valve

. Closure or opening of RMR heat
exchanger outiet valves

. Closure or opening cf RWR heat
txchanger bypass valves

. Change in charging ficw

Potential Causs

Instrument fallure, error during

saintenance or testing

Instrumant failure, error during

saintenance or testing

Inscrument failure, error dyring

saintenance or testing

Error during maintenance or
testing

Error during maintenance or
testing

Instrument fatlure, loss of
instrument air, error during
maintenance or testing

Control fatlure, loss of
instrument air, error gurir=
siintenance or teting

Instrument fallure, loss of
Instrument atr, error during
maintenance or testing

instrument fallure, loss

Instrumeat alr, error during

maintenance or testing

GE-TP- §2002-00-005

of



PERDANENT PLANT 1 BIPUNENTATION avajLalE RUBING TARTIA, Tl..

M——

)

WCAaIl

i J

TRain B

- -

il
2
i3
(L]
( ~
ie
L 1
%
L

1P -Call
iPI-10614
!
iFIS—O810
P 1-403
Pl -408
rI-438
iPI-0Oals
IFI-S106

J1OIFIC-a10A

i1 IRNIC-#06A

2 2iTR-0812

IIIFIi-s 188
JisIFIC-4i88
F13IHIC-40a8
116177 4048

$17 LT=-1311
118 (various) | (var.ous) Jare Erit Thersocoupies

v
1201

i

y -

.
!

i

+
'

P -0802
’
IPI-10819
IFIg-0ell
P -40S8
PI1-418
iP1-4289
IPI-081S
IFI-&19A
IFIC-6196
'
IWIZ-a0TA
'

| TR-0613
]

|

IFi-4i"®
IFIC-a19%8
IIC-a07TS
| TI-80SE
'
ILT-1331

I PESCRLZT IoN

SuCction Dressure iLocal
dischargs presswsilLocsl
discharge pressursiiocal
iR pusp Jdischarge ' ow iLocal
IRCE wide rang® pre’surs o =
IRgactor vesssl pressure e
|Rgactor vesse! pressurs - .=
iR pusp dischargs pressurai LS
iR o RCE cold leg flow 1SnCS
IM/A station for RWR nheat - &
lenchanger Dypass vaive i

IRs/S ‘ion for RMR haat | TR
i tiet valwve

] fgr MR Nneat

iw inlet & outiet

i ST

isal . & 3

isame &% &

isase an 7

AR heat exchanger outlst

| tamper ature
Y ooastor veessel level

| e
ade o]
el

R e
Pump
suas

128 por train - 30 totasl

—

R e

L1-04a3
I s

Pressurizer level (colc)

IPRT pressure

|
|
|
|

‘-----------u---”------;-

GE-TP-88702 - X




ELEVATION COMPONENT

v 201 MINIMUM RugT LEVEL I

|
|
|
|
|
!
|
|
|
|
o 22’ RWST OUTLET NOZILE LEVEL
|
i 221 TOF OF STEAM GENERATOR U-TUME
|

1% PRESSURTIER SURGE LINE NOZILE LEWNL
’ RY FLA

Toe oF SEAL PACKAGE

BOTTOM OF RCP SEAL PACKAGK

NORMAL RCE LEVEL (172 LOOF FULL)

L Lo CENTERLINE OF RCPF DISCHARGE »1FINe

PRY IMLET FLFING

=
“e.

2

e B e A
Ex

CENTERLINE M@t PUse DISCHARSE »1F NS

-—
-
-

GE-~TP~-58002-00-007



| TaAimlNG STUDENT H ﬁ LCUr .

' OPER.  NUMB |

" f

‘ MA NCE .

i g |
' 77 ", 2 /0/0%
£ h‘tﬁ’.. : {
) D‘ 4
‘
t . * ka - o K x .
© . K ¢ ¢ Brt
«ha
¢ 11 T f KHE t 1 P
|
' A N\E réet ¥ era v avt L .
Py ¢ o8

" MASTER COP



the ‘ “ nditions a al anyot
Y f AMR { 1 ing
Describe the svents that ed | the b [ RHR
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Plant Vaogtie

List precautions which maintenance personnel must
take while working on MWOs during drain~down
conditions




LIST OF OBJECTIVES

State the iInitlal conditions at Diable Canyon prior
to the loss of RNR coolling.

Describe the events that led to the loss of RHR
cooling at Diablo Canyon.

Describe the possible consegquences that could have
resulted from a sustained loss of RHR cooling.

List the instrumentation utilized at Diablo Canyon
for monitoring reactor vessel levs!.

List the instrumentation utilized at Diablo Canyon
for monitoring core temperature.

Describe actions taken at Diablo Canyon which had
adverse affects on the loss of cooling event.

Describe the actlions to be taken Ly GPC to reduce
the probabllity of & similar event occurring at
Plant Vogtle.

List precautions which maintenance personnel must
take while working on MWOs during dralin-down
conditions.
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Initial conditions at Diablo Canyon

Mode 5 ‘n preparation foyr first refueling
Plant shutdown for 7 dayes

Containment eguipment hatch open
Personnel alr lock open

Containment purge iIn progreas

Incore thermocouples disconnected in preparation
for reactor vessel head removal

LLRT of containment penetrations in progress
RVLIS out of service due tu work on PAM sytems
Train B RHR pump operating with both heat

exchangers in service and both traine
cross-connected at a7 r

Na charging pumps running (Diablo Canyon's systes
of normal charging somewhat aifferent than
Vogtle's)

RCS drained down to sid-loop in preparation for $G
Ranway cover removal and channel head entry.

Reactor vessel vented to presesurizer
Reactor vessel level monitored by:

6. Tygon tube (one inch) manometer connected to
intermediate leg of loop 1

b. " Two electrical Systeme (wide and narrow range)
Level controlled by balancing letdown and charging

Temparsture monitored by temperature elements in
the RHR loop

«H0 - B8002-00-001-¢
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.

The tesparature of the RCS 15 Tess than 200 degrees Fahrenheit.

A steam bubble 15 In the Pressurizer and level 13 ma'atained betwesn
17 percent and B0 percent using the cold calibrated level channe!.

Pressurizer pressure '3 250 ¢ 28 psig.
One or two RCP's are 'n operation to equalize temperatures.

One or both trains of RMR are In operation maintaining RCS
temparature. Tlow in each operating RMR loop 13 3000 gpm.

Charging and letdown are 'n operation and one train of RMR 13 cross
connected to the letdown system.

Both traims of the COPS are armed.

SG's are at thelr normal level (45-55% narrow range) with & nitrogen
blanket at 2 to § paiyg.

Safety injection signals from lovw steam !ine pressure and low
prossurizer pressure are blocked.

Both Safety Injection Pumps have their power removed and &l Safety
Injection accumuiutors are 1s0lated.

Both wmotor driven Auxillary Feedwater Pusgs have thelr control
switches 1n PULL-TO-LOCK.

GE-HO-88002-00-001~¢
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PQIENTIAL QISTURRANCES TQ THE DRAIN-QOWN PROCESS

ales

. Aytomatic closure of RMR
suction valves from RCS hot legs

. Automatic opening of Preassurizer
PORV s from COPS

. hutomatic Inftiation of Emergency
Core Couling System

.~ Automatic Initiation of Auxiltary
Fasdwater System

. Autometic energizetion of
Proassurizer heaters

. Closure or opening of letdown
pressure control valve

. Clesure or opening of RMR heat
exchanger cutlet valves

. Closurs or opening of RMR heat
exchanger dypass valves

. Change 1n charging flow

Batential Cause

Instrument fallyre, error during

Mintenance or testing

Instrument fallure, srror during

saintenance or testing

Instrument fallure, error during

saintenance or testing

Error during maintenance or
testing

Error during maintenance or
testing

Instrument fallyre, lo9s of
Instrument alr, error during
saintenance or testing

Control fallure, loss of
instrument air, error during
saintenance or testing

Instrument fallyre. loss of
Instrument alr, error during
saintenance or testing

Instrument fatllure, loss

Instrument alr, error during

maintenance or testing

E=HO~- 1300200 -001-¢
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PERDANENT ELANT INSIPUNENTATION AvAILANE_QUBING PARTIA, FlL.

”mm
§iTReIN. & ITRAIN. R 'DESCRIETION

'WOCATION | RAnGE

[S— - -

i1 IPI-0a01 IPI-0802 I1AWR pump suction pressure |Local ;o— 800 pw:
- -

3 IFI-10613 IMMR pump discharge pressureilocal 10~ S00 .."

14 IFiS-0410 IFIS-0al! MR guep discherge ¢iow ILocal 10-1%00 ’..

1S 1PI-403 i®”i-403 IRCS wide range pressurs = = 10~-3000 pemig

e |IPI-408 IPi-418 iRpactor vesssel pressurs 1oce 0-300C peig

§7 (PI-438 IPI-428 :Roactor vessel pressure - = 10-3000 pewig

8 IPI-0814 IFI-0413 [RWR pump discharge pressure!Ch 0~ 800 peig

% IFI-618A [FI-¢19A MR to RCE cold leg flow 19 CH 10-3000C gee

JICIFIC-610A (FIC-41%A IN/A gstation for RMR neat 19 CS io- 100 X

g 1 i lexchanger Dypass valve | i

1V INIC-808A 1HIC-40TA IM/A station for RANR hest | TR 10- 106 X

e . i jexchanger outlet valve i I

1 2ITR-0612 |TR-C41I [Pen recorder for MR neat 0NCHE 10~ &0 degF

P i iexchanger iniet & ocutlet i I

e i itesperatures ! i

FISIFI-4188 (FI-4178 |(same as 3 | PSDA,PEDS | 0-2000 go=

A IFIC-4180 FIC4170 (sane an & IPSDA,.PSD8 10~ 100 X

FISINIC-4068 INIC-4079 isamm as 7 IPSDA . PSDS IO~ 100 X

§141TI-4048 (TI-40SE (M heat exchanger ocutlet |PEDA, PEDE 30400 degf

2 1 i | tamoerature ! '

FI7ILT=1351  ILT-1321 Reeactor vessel level - o= 10- 12C X

$18i ivarious)  (various) iCoare Exit Thersccouples | ERF 10~-2300 cegF

. 1 § 1253 par train ~ 30 total icomputer |

§ - + ! i

1 L1 -0462 1Pressurizer level (cold) 1 orC 10- 100X

1201 P -04eT IPAT presswre 1QGCH 10~ 100 peig

GE-HO - 88002-00-001-C




ELEVATION
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COMPONENT

MINIMUSN ST LEVEL

RWST OUTLETY NOZILE LEVEL
TOF OF STEAM GENERATOR U-TUuBLS

PRESSURIIER SURGE LIME NOZILE LEVEL
YWO‘%“&P SEAL PaCKAGE

BOTTOM OF RCP SEAL PACKASE

NORMAL ACS LEVEL (172 LOOF ML)
CENTERLINE OF ACP DISCHARSGE »1P NG

PRT INLEY PIPING

CENTERLIME Wt P DISCHARSE P 1P INe
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