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Q. Have your professional gualifications been submitted
with LILCO's testimony on Suffolk County Contenticn
19: Human Factors =-- Procedures?

A. Yes, they have.

P -

r 4 Q. Do Shnreham's operating procedures address water
hammer?

A. Yes. Water hammer is one of many considerations
taken into account in the development of Shoreham's
procedures to ensure that systems are placed into
service in such a manner as to protect eqguipment and

to satisfy the design functior,of each system.

. Q. How is water hammer addressed in Shoreham's
procedures?
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qucribed in Chapter 14 of the FSAR, the Joint Test
Group (JTG) has the overall responsibility for develop-

ment, approval and implementation of preoperational

test procedures. The Review of Operations Committee

(ROC) serves a similar function with respect to all

other plant procedures.

Who are the members of the Joint Test Group?

The JTG has as its chairman the Plant Manager and in-
cludes as members tha Startup Manager, a Stone & Webster
Advisory Operations Enginzer, and a General Electric

Site Operations Representative.

Does the JTG actually write the preoperational test
procedures?

No. The JTG assigns the responsibility for preparation
of each preoperaticnal test procedure to a Test
Engineer who is familiar w;th the design of-the sf#tem.
The Test Engineer develops a draft procedure based on
all available information such as test specifications
and/or instructions supplied by General Electric for
the Nuclear Steam Supply System, design documents
supplied by Stone & Webster for the Balance of Plant
Systems, system descriptions, functional and logic
descriptions and diagrams, technical specifications,

FSAR, P&ID's, electrical diagrams, and wiring diagrams.

In'addition, the Test Engineer has the responsibility



to review and incorporate relevant information from

licensee event reports, vendor service and technical

information letters, and reports from NSAC, INPO and

EPRI to ensure they are adequately reflected in the
test procedure. Completed draft procedures are re-
viewed by members of the Plant Operating Staff, Stone
& Webster, General Electric, and members of the
Startup Staff. Comments from this review are resolved
and incorporated and then the procedure is submitted
to JTG for approval. To ensure accuracy of the proce-
dure prior to execution of the test, another review

is conducted by the Startup Staff and the Operating QA
section to verify that the procedure is complete,
reflects all system design changes, and considers any
recent relevant reactor operating experiences. Any
necessary changes are made and the procedure is returned

to the JTG for approval for release for performa: .ce.

Who are the members of the Review of Operations
Committee (ROC)?

ROC has as its Chairman the Plant Manager and includes
as members the Technical Support Manager, Operating |
Engineer, Maintenance Engineer, Instrument and Control
Engineer, Reactor Engineer, ans Health Physics Engineer.
Alternate Chairmen are the Chief Operating Fngineer

and the Chief Technical Engineer.
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Are isometric drawings used in the preparation of

Shoreham procedures?

Yes. All drawings and documents available are utilized

in procedure preparation. In addition, physical walkdowns
of each system are conducted by procedure writers,

Startup Test Engineers, and members of the operations
section to ensure procedure completeness and to see that
descriptions, locations, and terminology are consistent

with the as-built configuration.

In addition to procedures and excluding plant design,

in what other ways is water hammer addressed at Shoreham?
The plant training program discusses water hammer and

the importance of minimizing or preventing such events.
There are technical specifications which are directly
related to water hammer. And_the preoperational and
startup testing programs provide experience-in the}
cause, effect, and mitigation of water hammer, if it
occurs as systems are filled, vented, drained, started,

and stopped to verify system design and function under

normal and transient conditions.

How does the training program address hammer?
In a number of ways. First, i.' the classroom lectures
and discussions related to the HPCI, RCIC, core spray,

and RHR systems, water hammer is one of the topics

stressed. These systems contain loop level systems to
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prevent water hammer and decrease injection time.

(Attachment B is a representative lesson plan.)

The training and examinations in the areas of fluid
flow and fluid dynamics‘also address water hammer.
Second, another portion of the training includes system
walkdowns and utilization of operating procedures.

This builds familiarity with system configuration and
procedural steps necessary to minimize or precluce
water hammer and other potential equipment hazards.
Third, another portion of the overall training program
is the "Reguired Reading List." This is utilized to
disseminate information to plant personnel on experiences,
problems and events from within the industry and would
include water hammer related documents such as SILs,

I&E Bulletins, and LER's. (Attachment C provides two

S1Ls which have been on the quuired Reading List.)

What technical specifications are directly éelated to
water hammer?

The technical specifications for ECCS (RHR, Core Spray,
and HPCI) and RCIC reqguire monthly venting at system
high points to verify that these systems are filled

to prevent water hammer damage and to provide cooling
injection as quickly as possible, if necessary. Other
technical specifications require demonstration of the

operability of mechanical snubbers to ensure system
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1f a pump failure shculd occur (for example, because

of loss of control power or thermal overload), it would

be indicated by a "system degraded" alarm. The imme-
diate operator action would be to valve in the alternate
loop level supply from the condensate transfer system
and vent at high points to ensure the system is full.
subsequent action would then be an investigation to
determine the cause of the lcop level pump failure,
initiate corrective action, and, when the pump is

operable, return it to service.

Would the presence of any of these alarms result in the

af fected system being declared inoperable?

Not immediately. The purpose of these alarms is to

alert the operator to a potential problem whose further
degradation could result in a reduction in system
reliability and operability. T P the 1oop

level system does not, by itself, indicate that the system
is unable to perform its intended function but does

indicate possible impairment to the system in that the

likelihood of a water hammer occurrence may be increased.

Would it not be safer to immediately declare the system
inoperable when a possible imp irment is indicated?
No. Any damage resulting from a water hammer event

occurring during system activation would most probably

or

be limited to snubbers and hangers. Evea if a breach
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of piping or other failure should occur, the system
could then be isolated, declared inoperable, and
further corrective action initiated within the

guidance of the technical specifications.

In summary, what has been done at Shoreham in the
terms of procedures and training related to water
hammer?

First, water hammer is considered during the develop-
ment, review and implementation of procedures.
Appropriate steps, seguence of steps and precautions
are included in the procedures to take water hammer
into account. Second, water hammer is addressed in
operator training by including lectures and discussions
concerning it in classroom training; by increasing
operator awareness of system design, configuration
and function during systéﬁ'waikdown and proceéureél W
training; by having operators participate in system
preoperational and startup testing to gain experience
and familiarity, and by disseminating information on

experiences at other plants.
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RESIDUAL HEAT REMOVAL (RHR) SYSTEM

1.0 PURPOSE

To provide detailed instructions to the Station Operating Persounel for the-
operation of the Residual Heat Renmoval (RHR) System.

2.0 RESPONSIBILITY .

The Operating Engineer shall be responsible for insuring the proper
implementation of this procedure. =
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. 3.0 DISCuUSSION

3.1

3.2

3.3

3.4

3.5

3.6

The purpose of the Residual Heat Removal System (RHRS) is to remove post
power energy from the reactor under both operational and accident
conditions. Five basic modes of the RHRS operation are provided to meet
the requirements of these conditions:

3.1.1 Low Pressure Coolant Injection (LPCI)
3.1.2 Suppression Pool Cooling
3.1.3 Containment Spray

3.1.4 Steam Condensing

3.1.5 Shutdown Cooling

-
The RHRS can also be used for fuel pool cooling by means of manual valves
to assist in spent fuel decay heat removal. The RHRS can be used for
reactor vessel and suppression pool draining, using appropriate precautions
to prevent over-draining. .

Normally, heat is trznsferred from these energy sources to the Service
Water System through the Loop A and Loop B heat exchangers; however, as a
"last resort” mode, service (sea) water can be supplied as a direct cooling
mediun through the RHRS.

The RHRS consists of two independently operable systems referred to as Locp
A and B or Sys I and 11.

A discussion of each operating mode will precede the appropriate procedure

in this document. Because of its function as one of the Emergency Core

Cooling System (ECCS), the Low Pressure Coolant Injection (LPCI) mode of
operation is not covered in these procedures, but is detailed_in e 30
SP23.2p4.P1 (Reference 11.14), as is the Containment Spray mode. FZ

The RHRS operates on either normal or emergency powers.

ROTE: 1. All equipment component identification numbers are preceded with
the system number lEll unless specified otherwise. ]

2. All Main Control Rooa control pan¢l component identification
nunbers are preceded by the system number 1H11 unless specified
otherwise. :

3. All RHRS control manipulations are performed at *PNL-6P1 and

B *PNL-6@2, unless specified otherwise. <2

.SP23.121.f1 Rev. 2
6/11/82 Page 2



4.0

3.7

4.1

4.2

The following procedures a

re provided for operation of the RHRS:

Page
8.1 Normal Performance
8.1.1 Filling and Venting with Loop Level Pumps 6
8.1.2 Filling and Venting with Condensate
Transfer System 8
8.1.3 Standby Status , 8
8.1.4 Suppression Pool Cooling & Spray 8
8.1.5 Return to Standby (from Suppression
Pool Cooling) 10
8.1.6 Shutdown Cooling 11
8.1.7 Return to Standby (from Shutdown
Cooling) 13
8.1.8 Steam Condensing 15
8.1.9 Return to Standby (from Steam Condensing) 18
8.1.10 Fuel Pool Cooling Assist 19
8.1.11 Return to Standby (from Fuel Pool
A Cooling Assist) 21
8.1.12 Reactor Pressure Vessel Draining 21
8.1.13 Suppression Pool Draining 22
8.2 Abnormal Performance
8.2.1 Suppression Pool Cooling & Spray (with LPCI
Signal Present) 23
8.2.2 Steam Supply Isolation (Stean Condensing) 25
8.2.3 Heat Exchanger Trouble 25
8.2.4 Alarm Response Procedures 26

4fppendix 12.1 - RHRS Prer
Appendix 12.2 - RHRS Stand
Appendix 12.3 - RHRS Flush
Appendix 12.4 - Valve Line

equisite Checklist
by Status Checklist
Checklist

up Checklist

Appendix 12.5 - Systen Component Power Supplies Checklist -

PRECAUTIONS

As a part of the ECCS (LPC
Specifications is required
Technical Specifications s

the RHRS inoperable.

The Core Spray and RHR loo
all times during Standby s
Since there are no RHRS pr
pressure of approximately
CSS on *PNL-6Pp]. Also obs

I Mode), conformance with Technical
under all conditions (including Standby)..

<2

hall be consulted prior to rendering any part of

P level system pumps should be kept in service at
tatus to maintain RHRS discharge piping full.

essure indicators in the control room, loop

fill

40 psig can.be seen on 1E21*PI-PPIA and B for the
erve that annunciators LINE FILL PUMP A/B DISCH

.

SP23.121.¢1 Rev. 2
6/11/82 Page 3



4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.11

4.12

4.15

PRESS LOW (1116) and LINE FILL PUMP A/B FLOW HICH (1117) are not
{illuaminated.

In Shutdown Cooling and Fuel Pool Cooling modes, RHRS flow shall be
maintained greater than 40P gpn to prevent the minimum flow valve(s)
opening. Failure to do so will result in punping reactor or fuel pool
water to the suppression pool.

When in Shutdown Cooling, Fuel Pool Cooling or Steam Condensing modes, the
CS and RHR loop level pumps shall be isolated from RHRS. Failure to do so
will result in 1E21*P-49A and/or B loop level pumps Funping suppression
pool water into the reactor if RHRS pressure becomes less than loop level
pump pressure.

Before initiating Steam Condensing, Fuel Pool or Shutdown Cooling modes,
the RHRS shall be flushed to the suppressicn poo% and/or to Radwaste until
water is of sufficient purity for RPV use. ;

Heat all steam lines and the RHR heat exchanger slowly with steam traps
open when entering the Steam Condensing mode.

Exercise care not to inadvertently spray the drywell, particularly during
testing modes. Even with the RHR punps shut down, system pressure would
cause spray actuation with incorrect valve alignments.

When venting, filling, flushing or draining, limit and control spillage
since this water is potentially radicactive.

Maintain suppression pool temperatures in compliance with Reference 11.8 in
all operating modes.

Manual valves to the fuel pool cooling system shall not be opened while
containment integrity is required.

When opening reactor Shutdown Cooling valves *MOV-P47 and *MOV-P48, open
then one at a time and maintain close surveillance of reactor water level.

If an RER pump suppression pool suction valve i{s opened while that loop is
in the Shutdown Cooling Mode, a rapid reactor Water level decrease will
occur = until the NSSSS interlock shuts *MOV-§47 and -P48, at +12.5 inches
reactor water level. 1

Do not allow steam and water to be simultaneously admitted to the shell
side of the RHRS heat exchangers.

If the Steam Condensing mode is inadvertently isolated, be prepared to
iomediately and intermittently actuate a relief valve to maintain reactor

pressure nearly constant.
L]

.

Maintain constant surveillance of reactor water level, heat exchanger water
level, and RCIC inlet pressure in the Steam Condensing mode.

. SP23.121.91 Rev. 2
6/11/82 Page 4



5.0

6.0

PREREQUISITES

Prerequisite conditions and operating support systems shall be as specified in
the Prerequisite Checklist SPF23.121.01-1.

LIMITATIONS AND ACTION

6.1 Technical Specifications

6.1.1

6‘1.2

6.1.3

6.1.4
6.1.5

6.1.6

During Power Operation, Startup or Hot Shutdown (CONDITONS 1, 2, or
3) the LCO's of References 11.1, 11.2, 11.3, 11.5, 11.7, 11.8 and

11.9 - as applicable - shall apply.

During Cold Shutdown and Refueling (CONDITIONS 4, and 5) the LCO®s
of References 11.1, 11.2, 11.6 and 11.4 - as applicable - shall
apply. .

Only one loop shall be used for Shutdown Cooling when RPV
temperatures are »>200°F.

Reactor Vessel cooldown rate shall not exceed 1000F /hour.

RPV shall not be cooled below 70°F with head torqued down.

*MOV-@50 shall not be opened whenever LPCI node of RHR is required.

6.2 Mechanical/Electrical Limitations

6.2.1

~

6.2.2

6.2.3

When the RHR pump white auto trip light is dim the trip can be
reset from *PNL-6fl. When bright, the trip must be reset at the
breaker.

Because of the several ways in which RHRS can be used it is easy to
induce flashing, water hanmer, overpressurization, overheating' and
pump runout. Extraordinary care shall be taken to protect this
vital system. i

Normal full flow conditions for a single pump are:

7709 gpm
183 psid across pump

136 amps motor current
6 psig suction pressure

Minioum flow bypass valve *MOV-%45 (A or B) will close when flow on
FR-001 reaches 409 gpm, regardiess of whether one or both punps
.have generated this flow. With both pumps in the sanme loop
running, a closed manual discharge valve on one of the pumps
(*16V-PPP2A-D) will result in that pump running with zero flow.

SP23-121-¢1 Rev. 2
6/11/82 Page S
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PROCEDURE

8.1 Normal Performance

NOTE: This procedure assumes the operation of the A Loop. Operation of
the B Loop is shown in parenthesis () where applicable.

Filling and Venting with Loop Level Pumps

8.1.1.1 Perform manual valve lineup an

lineup per SPF23.121.f1-4A and

Start Loop Level Pumps pe

sravisaely ru
revious I

iy Unning

5.
o

Open Loop Cross Connect Line fill
and |‘.“” .

o

"rv‘ * ‘|'_
vpen nATA

A
indicates

For the following steps, minimize spillage and use
appropriate precautions to prevent personnel and

rr
ntamination.

unp discharge vent valves *@1V-3111C and
air is released, then close.

mtil all

Fill Line vent valves *{1
il all air is released,

8.1.1.8 ( L 1 jec r valves *P1V-3192 and
{ then close.

8.1.1.9 Open LPCI ssti {1 t valves *@1V-31p7 and
*P1V-3108 unti i s then close.




8.1.1.10

8.1.1.11

8.1.1.12

8.1.1.13

8.1.1.1“

8.1.1.15

8.1.1.16

8.1.1.17

8.1.1.18

8.1.1.19

8.1.1.20

8.1.1.21

8.1.1.22

8.1.1.23

8.1.1.24

Open Loop A Drywell Spray Vent valves *@1V-3113A and
*P1V-3114A until all air is released, then close.

Open Loop A Test to Suppression Pool valve *MOV-P4PA and
vent valves *PlV-3115A and *P1V-3116A until all air is
released, then close all three valves.

Open RHR Pump A Suction Vent valves *P1V-3109A and
*01V-311PA until all air is released, then close.

Open RHR Pump C Suction vent valves *P1V-3109C and
*P1V-311PC until all air is released, then close.

Open D RHR Pump Discharge vent valves *@1V-3111D and
*P1V-3112D until all air is released, then close.

Open Loop B Fill vent valves *§l1v-313p, *p1v-3131 and
*P1v-3128, *P1Vv-3129 until all air is released then
close.

Open LPCI
*P1v-3123

Injection Line B vent valves *@$1V-3122 and
until all air is released, then close.

Crosstie Line vent valves *@1V-3179 and
until all air is released, then close.

Open LPCI
*P1v-3171

Spray Line vent valves *@1V-3p72,
air is released, then close.

Open Head *J1v=-3p73
until all .
Open Loop B Drywell Spray vent valves *@1V-3113B and
*p1V-3114B until all air Iis released, then close.

Open Loop B Test to Suppression Pool Valve *MOV-P4PB and
vent valves *J1V-3115B and *P1V-3116B until all air is
released, then close -all three valves.

Open RHR Pump B Suction vent valves *PlV-3109B and
*P1V-311PB until all air is released, then close.

Open RHR Pump D Suction vent valves *§1V-3109D and"
*P1V-311PD until all air is released, then close.

Ensure tha® Shutdown Cooling Sucticn valve MOV-P47 1.
closed, then open MOV-f48 and vent valves *@1V-3124 ard
*P1V-3125 until all air is released, then close all three
valves.

Open casing drain valves for five minutes on each RHR
punp, then close.

.

*P-Pl4A - *PLIV-3PP3A, *P1V-3PPLA
*P-Pl4C - *Q1V-30P3C, *P1V-3PPiC
*P-P14B - *P1V-3PP3B, *Q1V-3PP4B
*P-014D ~ *P1V-3P03D, PLV-3004D

<2




8.1.2

8.1.3

8.1.1-25

8.1.1.26

8.1.1.27

Filling and Venting with Condensate Transfer System

—

Open casing vent valves on each RHR pump until all air is
released, then close:

*P-Pl4A - *PLV-3PP5SA, *Q1V-3DP6A
*p-P14C ~ *P1v-32P95C, *P1V-3006C
*P-Pl4B -~ *P1V-3DP5B, *P1V-3PP6B
*p-@14D - *P1V-3PPSD, *P1V-30P6D

Open RCIC Suction Line vent valves *@1V-3p74, *@1V-3075
until all air is released, then close.

Close Loop Cross Connect Line fill valves *@4v-pPl1,
ppé2, PP43.

8.1.2.1

8.1.2.2
8.1.2.3

80 1!2.4

8.1.2.5

8.1.2.6

8.1.2.7

Perform manual valve lineup and power operated valve
lineup per SPF23.121.P1-4.1 and SPF23.121.01-4.2.

Unlock and open A Loop/B Loop Fill Header Cross Conmnect
valve *P4V-PP14 and Cross Connect Line Fill valves
*Q4V-PPL11, PP42 and PP43.

Verify that Condensate Transfer system is operating per
Reference 11.18 and that adequate wzter voluzme is
available for RHRS system filling;

Open Condensate Fill valve to RHRS *P4v-gp16.

Complete vent and fill per steps 8.1.1.4 through
8.1.1.27.

1f Loop Level Fill Pumps are available for use in the
Standby condition close Condensate Transfer System supply
valve *pP4v-JPi6 and lock-closed Inter-Loop €onnect -valve
*P4LV-PPl4, 1f the Condensate Transfer System is to be
used in Standby leave these valves open and ensure that
the Condensate Transfer System remains in service for CSS
and RHRS.

NOTE: This may slowly increase Suppression Pool lével o . o

any flow test valves are leaking;'find leaking
valve(s) and close tightly.

Close Cross Connect Line fill valves *@4v-p@ll, 0042,
ppas. .

Standby Status

8.1.3.1

© 6/11/82 Page 8 : .

) N
Complete Standby Status Checklist SPF23.121.91-2.

-
-

$P23.121.81 Rev. 2




8.1.4

Suppression Pool Cooling & Spray

consists of a closed loop from and to the suppression pool through
the RHRS pumps and heat exchangers. Either one, or both loops can
be used for this mode.

A LPCI initiation, either auto or manual, will cause the RHERS to
automatically revert to the LPCI mode.

This mode of RHRS will be used to maintain suppression pool
temperature within limits whenever cooling is required in the
absence of a LPCI injection signal, including when RCIC or HPCI {is
in use (testing or otherwise); in the évent temperature approaches
95°F during power operation; during use in the Steam Condensing
mude and in the event of RPV relief valve pperation.

This procedure Presumes the RHRS to be initially in Standby Status.

NOTE: The "A" loop is the preferred loop for this function
since it can more readily be "lined up” to reject water
to Radwaste (*MOV-§5p normally closed).

8.1.4.1 Determine which loop is to be cperated. This will depend
upon plant conditions, pool temperature and any other
concurrent RHRS operational modes.

8.1.4.2 Verify RHR Control Room MOV valve lineup is correct pe;
SPF23.121.91-4.2 for the loop selected. 2

8.1.4.3  Open heat exchanger Service Water outlet valve
1P41*MOV-P34A(B) and verify flow on F1-PP5A(B).

8.1.4.4 Close the LPCI Injection Valve *MOV-P36A(B) and Heat
Exchanger Bypass valve *MOV-P34a(B).

8.1.4.5 Open Suppression Pool Cooling and Spray Shutoff valve '
*MOV-P4PA(B) (Keylock).

8.1.4,6 Start selected RHR pump(s) by placing their C.S. to
AUTO-AFTER-START. Verify running current <136 anps/punp.

8.1.4.7 Verify minioum flow valve *MOV-P4SA(B) open after 19
seconds.

CAUTION: Do not exceed 136 anps/pump during continuous operation. ~—’7

8.1.4.8 Slowly open Suppression Pool Cooling Inlet throttle valve 2
*HOV-ﬂAZA(B) to establish desired flow rate. Observe ,
flow increase on *FI-PP1A(B), that Pump current increases
and that .10V-P45A(B) closes at >4P9 gpm.

-

SP23.121.01 Rev. 2
6/11/82 Page 9



8.1.5

8.1.4.9

8.1.4.10

Return to

If desired, throttle open Suppression Pool Spray
*MOV-P41A(B) to give 5PP gpm spray. This will reduce
airborne activity in the Suppression Pool generated
during HPCI, RCIC, or Relief Valve Testing/Operation.

Start additional pump(s) as necessary to restore or
maintain Suppression Pool temperature less than:

120°F during steam condensing mode

§5°F during reactor power operation

105°F during testing of ECCS or relief valves (during
power operation)

Standby (from Suppression Pool Cooling)

NOTE: 1)

When shutting down Suppression Pool Cooling it is
desirable, initially, to reduce the total flow in each
loop to less than runout capacity of one punmp.

2) The following method prevents draining discharge piping
and forming air pockets.

8.1.5.1

8.1.5.2

8.1.5.3

8.1'5.6

8.1.5.5

8.1.5.6

8.1.5.7

8.1.5.8

8.1.5.9

If only one pump is running proceed with Step 8.1.5.3.
With two pumps running (in the same loop): throttle
inlet to Suppression Pool *MOV-P42A(B) to obtain <77¢9
gpa loop flow.

Stop ore pump by placing its Control Switch to
AUTO-AFTER-STOP and verify pump amps decrease to zero.

With one pump running, throttle Suppression Pool Inlet
Throttle valve *MOV-P42A(B) and Suppression Pool Spray
Valve *MOV-P4IA(B) to zero flow (*FI-PPlA(B)).

As loop flow approaches -zero, stop the pump by plaéing
its Control Switch to AUTO-AFTER-STOP and verify amps
decrease to zero.

Close minimum flow valve *MOV-P45A(B).

Verify Suppression Pool Inlet *MOV-P42A(B) and
Suppression Pool Spray Valve *MOV-P41A(B) fully shut.

Keylock closed Suppression Pool Cooling and Spray Valve
*MOV-P4PA(B).

Open LPCI Injection Valve *MOV-@36A(B) and Heat Exchanger
Bypass Valve *MOV-P34A(B).

L}
Secure RHR Service Water supply by shutting f
1P41*MOV-P34A(B) if desired. ' i

SP23.121.P§1 Rev. 2
6/11/82 Page 10
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Shutdown
The Shutdown Cooling mnde is used

reactor in the shut down condition

Its purpose is to facilitcte reactor

or both loops can be used i~ this mode excep

be used when RPV temperature is >209°F. he y can be
used to cool the reactor head at an equal i vessel
cooldown.

1f a LPCI signal occurs during the Shutdown Cooling mode the RHRS
will automatically ign itself to the LPCI injection mode except
the pumps will not start since there is mo suction path open from
the Suppression Pool. The operator must close *MOV°s $32 A-D
(Shutdown Coocling Suction) and open *MOV°s P31 A-D, upon which the
pumps will automatically start.

CAUTION: The Shutdown Cooling mode is interlocked with the

such that either reactor water level <+12.5 in
rrou,mrn >+1.69 psig or reactor

1 .
hutdow

The "B" loop .shall normally be used Since "A" "loop
can then be simultaneously uscd to ccol and/or
reject water from the

Open heat e

Condensa

CAUTION If Shutdown C i ng begun with single loop and it is
T later decided to » both ’ﬂOﬂ", use care in selecting
the flushing path preparatory to placing the Cegond loop
in operatio in valve al.hn;uh: could result in
flushing suppression water—fi
reactor.
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CAUTION

8.1.6.5

8.1.6.6

8.1.6.7

CAUTION:

NOTE:

CAUTION:

8.1.6.8

8.1.6.9

8.1.6.10

CAUTION:

8.1.6.11

Observe tank levels during the flush to preclude overflow
of the Waste Collector or Floor Drain Collector Tanks.

With *MOV-P48 fully closed, open Shutdown Cooling Suction
valve *MOV-P47 and observe that RPV level does not drop
excessively.

Open *MOV-P48, check *MOV-P47 open and observe that RPV
level does not drop excessively.

Close Loop Fill to Shutdown Cooling Suction *@4V-0PP6.

NOTE: The loop is now lined up for Shutdown Cooling.
Prior to starting the pump the following should be
considered:

When the RHR pump is started th&@ Operator must establish
>4PP gpm flow to the RPV (observe *FI-PPIB(A)) within ten
seconds. If this is not done the Minimum Flow valve
*MOV-P45B(A) will open, discharging water from the RPV to
the Suppression Pool -at > 4PP gpam. If flow cannot be
established prior to ten seconds trip the RHR pump. If
*MOV~P45SB(A) opens and does not reclose, close *MOV-P47
and verify running RHR pump trips (the RHR pump, if
running, will Auto-trip).

Monitor conductivity cells CIS-f93 B&D (A&C). If
conductivity is > 10 unhos/cm @ 250C contact
Radiochenistry personnel prior to discharging RHR into
RPV.,

RHR flow must be adjusted to avoid jet pump cavitation
and dead heading the recirculation pumps if they are
running. R

Close LPCI Injection Valve *MOV-P36B(A) until it is
approximately 25% open.

Open LPCI Outboard Isolation Valve *MOV-P37B(A).

Start the appropriate RHR pump by placing its CS to
AUTO~-AFTER-START.

At least one RHR pump should be operated at rated flow.
(7700 gpm) to avoid coolant thermal stratification.
Cooldown rate can be controlled by service water flow or
heat exchanger bypass flow.

Throttle LPCI Injection Val': *MOV-P36B(A) to desired
flow. Start the second RHR pump if desired.
(*MOV-P45B(A) will not open now since flow is >4PP gpm).

S$P23.121.01 Rev. 2
6/11/82 Page 12
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8.1 6.12

8.1.6.13

8.1.6.14

CAUTION:

8.1.6.15

When desired flow is established, slowly close Heat
Exchanger Bypass Valve *MOV-P34B(A) to establish required
cooldown rate (not to exceed 199°F/hr. ). Periodic
adjustrents of these valves will be required as RPV
temperature decreases to maintain 1PPoF/hr. cooldown
rate.

CAUTION: Do not cool RPV below 70°F with head torqued

down.

CAUTION: 1If loop A is being used for Shutdown Cooling

and loop B is being used in a mode which takes
a suction from the Suppression Pool or Fuel
Pool, Head Spray shall not be initiated. This
would cause Fuel Pool or Suppression Pool water
to be sprayed into the RPV.

NOTE: Loop A/B crosstie *MOV-P5f must be opened prior
to performing 8.1.6.13 if Loop A is to be used
for head spray. However, *MOV-P5) must be closed
whenever LPCI mode is required to be operational.

Open Head Spray valve *MOV-{54, then throttle open
*MOV-P53 as required to decrease Reactor pressure and
maintain even RPV cooldown rate (approximately 625 gpm,
initially, on FI-P@4). Throttle LPCI Injection Valve
*MOV-P36B(A), as necessary to limit flow to maximum
allowable per pump. Honitor reactor vessel temperature
recorder to maintain this rate as nearly equal as
possible on all parts of the vessel - not to exceed
19P°F/hr., nor to exceed 140°F flange-to-shell 4T.

When the Reactor is depressurized and cooled to desired
temperature, close Head Spray Valves *MOV-@53 and -
*MOV-$54, and loop A/B Crosstie Valve *MOV-(50 (if opened
for loop A spray)e.

Do not cause a negative pressure in RPV. Vent RPV when
RPV water temperature decreases below 2120F.

As Reactor water temperature decreaces to -desired cold
shutdown status the Heat Exchanger I 'pass valve
*MOV-P34B(A) will be opened to decrease heat transfer
rate and the LPCI Injection Valve =}NOV-@36B(A) will be
throttled to reduce total flow. When total flow
decreases to less than 7700 gpm for each pump that will
be left running, an RHR pump should be stopped by placing
the Control Switch to AUTO-AFTER-STOP, and obsetving
anperage decrease to zero.

SP23.121.P1 Rev. 2
6/11/82 Page 13
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8.1.7

Return to Standby (From Shutdown Cooling)

8.1.7.1

CAUTION:

8.1.7.2

8.1.7.3

8.1.7.4

8.1.7.5

NOTE: 1.

8.1.7.6

8.1.7.7

8.1.7.8

8.1.7.9

When Shutdown Cooling is no longer needed, decrease flow
in each loop to <770P gpa (if Loops A/B crosstie
*MOV-P5P is open, <770P gpm total RHRS flow) and leave
only one pump running.

Do not allow flow to decrease to 499 gpm.

Throttle LPCL Injection Valve *MOV-@36B(A) to obtain
509 gpm flow on *FI-PP1B(A).

Immediately stop the remaining pump, observing amps
decrease to zero and ensure *MOV-P45B(A) remains closed.

When all pumps are stopped close Outboard Isolation valve
*MOV-P37B(A), open Injection Valve *MOV-P36B(A) and close
Loop A/B Crosstie *MOV-@50.

Close Shutdown Cooling Suction valves *MOV-P47, *MOV-P48,
and *MOV-P32 A-D. Verify shutoff to Suppression Pool

Cooling and Spray *MOV-P4PB(A) key locked closed, verify
shell side drain sample *AOV-061B(A) *AOV-062B(A) closed.

If this shutdown precedes a refueling outage, and it is
likely that the RHRS will be used for Fuel Pool Cooling
Assist, leave the Condensate Transfer loop £fill in
service to the RHR discharge piping only by opening
*04V-0016 and checking closed *04V-0006. The Loop Level
Pumps 1E21*P-P49A&B should remain isolated from RHRS, by
checking closed *01V-0015B(A) and the punp Suppression
Pool Suction valves (*MOV's @31 A-D). 1If Suppression
Pool Cooling is required during the interim, use the loop
that will not be used for Fuel Pool Cooling. This should
eliminate the need to repeat flushing prior to Fuel Pool
Cooling Assist.

During low RHR discharge pressure conditions (<125 psig)
it may be necessary to shut the Condensate Transfer Loop
Fill valve *04V-0016 completely to preclude overfilling

RPV or Fuel Pool Via Condensate Transfer.

Fully Open pump Suppression Pool Suction valves *MOV°s.
P31 A-D and Heat Exchanger Bypass *MOV-P34A(B).

Secure Service Watér to RHRS heat exchangers by closing
1P41*MOV-P34B(A).

t
Verify Loop Level Pumps are running.

Lock open Loop Fill valves *PiV-PPI1SA & B and open Loop
Fill to Shutdown Tooling Line *@4V-ppgs.

——

SP23.121.01 Rev. 2
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8.1.8.4

CAUTION:

8.1.8.5

8.1.8.6

8.1.8.7

8.1.8.8

8.1.8.9

8.1.8.10

8.1.8.11

CAUTION:

8.1.8.12

8.1.8.13
8. 108. la

CAUTION:

Open heat exchanger Service Water outlet valve
IP41*MOV-P342L(B), and verify flow.

Heat exchangers shell side shall not exceed 4PPoF nor
459 psig at any time during this operational mode.

With steam traps open, slowly open RHRS Steam Inlet Valve
*MOV-049.

Place Steau Pressure Reducing Valve *PCV-PP3A(B) Control
Switch A(B) in OPEN.

Using PIC-PP3A(B) in MANUAL to operate PCV-P@3A(B),
slowly increase heat exchanger A(B) pressure to 20@ psig,
then place PIC-PP3A(B) in AUTO.

Using LIC-PP2A(B), very slowlftlower heat exchanger water
level. (PCV-§@7A(B) is controlling flow to the
Suppression Pool).

While lowering heat exchanger water level close vent

valve *MOV-P56A(B). Partially reopen *MOV-(56A(B) to
allow proper venting, by placing its CS to OPEN for three
seconds, then return to NORM. e
Continue lowering heat exchanger level as required to
maintain amount of steam condensing necessary to maintain
reactor pressure. (About 9 feet above tube sheet for
68,000 1bs./hr.) Hold desired level with LIC-P@P2A(B) in
MANUAL.

When heat exchanger outlet conductivity (CIS-§93A-D)
<10umho/em @25°C or chemistry sample indicate reactor
grade water purity, heat_exchanger effluent -may be - -
diverted from the Suppression Pool to the RCICS pump
suction. 1

Condensate to RCICS pump suction must not exceed 14P°F
nor 45 psig.

Start RCICS per Reference 11.15 if not already running.

Open RCICS pump supply valves *MOV-P43A(B).

Close *MOV®s P44A(B). RHRS pressure will now force open

the check valves to the RCICS and Condersate Storage Tank
supply flow will diminish. RCICS turbine speed may have

to be increased to maintai! RHRS heat exchanger levels.

Do not overspeed RCIC turbine (Normal full speed 4508
RPM).

SP23.121.01 Rev. 2
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8.1.8.15

8.1.8.16

8.1.8.17

NOTE:

NOTE:

CAUTION:

8.1.8.18

8.1.8.19

8.1.8.20

8.1.8.21

8.1.8.22

RHR Heat Exchanger level control can continue with RCIC
flow control in manual or automatic, however there is no
direct RHR Heat Exchanger level control signal to the
RCIC turbine speed control and close surveillance of heat
exchanger level is required.

Place heat exchanger level controllers LIC-P@2A(B) in
AUTO.

PCV-PP3A(B) and PCV-PP7A(B) are now balancing to contrcl
RCICS inlet pressure. RHR heat exchanger level is being
controlled in manual via manual or automatic RCIC Flow
Control.

If adjustment of water level is required, in order to
balance heat exchangers, this, may be done by manually
operating the steam reducing valves. Open more to lower
level.

If a LPCI initiation signal occurs, the RHRS will revert
to the LPCI mode of operation. RCIC auto initiation will
occur at -38 inches reactor water level (LPCI: -132.5
inches). RCIC flow controller shall be increased to 400
gpn in AUTO. No other operator action is required.

1f LPCI initiation occurs while in Steam Condensing Mode
do not open Heat Exchanger Inlet and Outlet Valves
*MOV-P33A(B) and *MOV-@35A(B) until Steps 8.1.8.20°
through 8.1.8.31 are complete. To do so may result in
water hammer and/or thermal stress damage to the affected
RHR Heat Exchanger.

RPV level can be adjusted by regulating Reactor Reject to
Hotwell via Reactor Water Cleanup System (Reference-
11.19). : T

Changing one RHR Heat Exchanger from Steam Condensing to
Suppression Pool Cooling is detailed in this and the
following Steps. When Suppression Pool temperature
approaches 1200F or the Reactor is cooled and
depressurized sufficiently, one loop should be placed in

Suppression Pool Cooling.

Verify Vent Valve *MOV-P55A(B) open and fully open
*MOV~-P56A(B).

With PIC-PP3A(B) in MANUAL, begin very slowly closing
steam supply *PCV-PP3A(B). Observe water level begins to
rise.

Slowly throttle close Heat Exchanger Vent valves *MOV-§55
A(B) and *MOV-P56A(B). Do not close fully. (Potential
for pulling a vacuum on Hx.)
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~ 1 1 : Atlvon
Check Loop valve *01V-@{

loop to be ¢ uppressio

Open Heat Exchanger Outlet *MOV-@35A(B) to complete
filling heat exchanger.

When LI-PP2A(B 10WS e« full, continue filling until
tenperature change e felt on vent line.

-
Fully close Heat Exchanger Vent valves *MOV-f55A(B) and
*MOV-PS56A(B).

Verify that annunciator
OW and LINE FILL PUMP

Return andby Status

Monitor place
1

control ) C- : in MANUAL and
*PCV-PP3A(

- 1

LXCh

open, and fully

flow controller and/or RWCU reject as
intain Reactor water level.

Close *MOV

exchanger 1{:

alve(s) *MOV




heat

Open Heat Exchange

Bypass valve *MOV-§3

Verify annunciators L
and LINE FII PUMP A/B
Secure Servi

by shutting

Verify HX A { B leve
100Ny

(AN .
MANL 1P¥4 L
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1f a LPCI signal should occur while in this mode the system will
revert to the LPCl mode, except, the operator nust imnmediately
tlose *M0Vs P32A-D and open *OVs P31A-D. The RHR pump will stop
when *MOVs P32A-D are closed (in the loop being used for Fuel Pool
Cooling Assist), then restart when *MOVs @312-D are opened.

8.1.10.1 Unlock and open the FPC to RHR PP Supplies 1G41-19V-DPP@8
ALB.

8.1.10.2 Verify that the FPC to RHR rP Suction 1G41-1PV-PP@9 is
open.

8.1.10.3 Unlock and open the FPC Returns from RHR 1G41-P6V-Pp@7
A&B.

8.1.10.4 Open heat exchanger Service Water Outlet valve
- 1P41*MOV-P34A(B) and verify flow on *FI-PP6A(B).

8.1.10.5 Complete RHR Flush Checklist SPF23.121.f1-3 on the
selected loop.

8.1.10.6 Open Fuel Pool Supply manual valve *HV-p73 (1¢vV-0@@7).

CAUTION: When the RHR pump is started the operator must establish
499 gpm flow to the RPV (on *FI-CP1A(B)) within ten
seconds by opening *HV-$72 (@8V-Z032). If this is not
done the Minimum Flow Valve *MOV-P45A(B) will open,
discharging water from the Fuel Pool to the Suppression
Pool at >40P gpm. If *MOV-P45A(B) opens and does not
reclose, close the appropriate Shutdown Cooling Suction
*MOV-932A-D (the RHR Pump, if running, will AUTO-TRIP).

NOTE: Monitor conductivity cells CIS-§93A&C (B&D). Do not
discharge to fuel pool if conductivity is >10 umho/cm @
25°C unless acceptable to Radiochemistry personnel. -

8.1.10.7 Have operator standby to open *HV-72 then start selected
RHR pump.

8.1.10.8 Allow invush current to drop to running current, then
inmediately open *HV-@72 to establish desired flow of
greater than 490 gpm. ; -

8.1.10.9 When desired flow is established, slowly close Heat
Exchanger Bypass *MOV-@34A(B) to establish desired
cooling rate.

8.1.10.10 As spent fuel decay heat is diminished, Heat Exchanger
Bypass *MOV-P34A(B) will v opened to decrease heat
transfer rate. When this valve is fully open, *HV-72
may be throttled until 5PP gpm is reached. At this time
(or earlier) the Fuel Pool Cooling System capacity should
be adequate to manage spent fuel heat generation.

SP23.121.f1 Rev. 2
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g.1.11

8.1.12

Return to Standby Status (From Fuel Pool Cooling Assist)

8.1.11.1

8.1.11.2

8.1.11.3

8.1.11.4

8.1.11.5

8.1.11.6

8.1.11.7

8.1.11.8

8.1.11.9

Reduce RHRS flow rate to 5PP gpm and immediately STOP

" the RHR pump by placing its Control Switch in

AUTO~-AFTER-STOP position. Verify amps decrease to zero
and ensure *!OV-P4SA(B) remains closed.

Close Fuel Pool Cutlet valve *HV-$73 and Fuel Pool Inlet
valve *HV-§72.

Verify Loop Fill ?ump running, then open Loop Fill valve
*P1V-PP15A(B).
Close Shutdown Cooling Suction Valves *MOV-$32A&C (B&D).

Oven Pump Suction *MOV-@31A&C (B&D), and Heat Exchanger
Bypass *MOV-P34A(B).

Secure Service Water to RHRS heat exchanger(s) by
shutting 1P41-036A(B).

Verify RHR Standby Status by reviewing SPF 23.121.91-2
for the appropriate loop.

Close and Lock the FPC Returns froa RHR 1G41-P6V-PPP7A43.

Close and lock the FPC to RHR PP Supplies
1G41-1¢V-02PBALB.

Reactor Pressure Vessel Draining

The RHRS can be used to reject water from the Reactor. This
requires caution to avoid excessive draining which will initiate
ECCS or trip the NSSSS. This should only be used if RWCU reject is
unavailable or inadequate (pump down after refuel). - i

CAUTION:

8.1.12.1

8.1.12.2

8.1.12.3

Fission Product gases may be present and éould be
released to the Radwaste Building Ventilation System.

Ensure adequate radwaste storage capacity for the volume
of Reactor coolant to be drained.

Initiate the Shutdown Cooling mode in the A loop as
detailed in Section 8.1.6. (If B loop must be used, open
loop cross-connect valve *MOV-P5@ consistant with 6.1.6).

Open Radwaste Drain Isolation *MOV-@51.

SP23.121.91 Rev. 2
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8.1.13

CAUTION:

8.1.12.4

8.1.12.5

8.1.12.6

Either there must be a positive Reactor stean pressure
throughout the procedure (< 135 psig); the RPV head nust
be removed; or adequate venting established to prevent a
negative pressure in the RPV. Negative pressure can
damage or decalibrate instrumentation. Take into account
the weight of water on pressure instruments when
assessing Reactor pressure.

Throttle open Radwaste Drain *MOV-§52 to obtain the
desired Reactor level decrease rate.

\hen Reactor draining is complete, shut *MOV-P51, then
shut *MOV-052.

Proceed with Shutdown Cooling Operation or return to
Standby as specified in Section 8.1.7.

Suppression Pool Draining

8.1.13.1

8.1.13.2

8.1.13.3

CAUTION:

8. l. 13.4

Ensure adequate radwaste storage capacity for the water
to be drained from the Suppression Pool.

Initiate Suppression Pool Cooling in the A loop as
detailed in Section 8.1.4. (If B loop must be used, open
loop cross cornect *MOV-P50 consistant with 6.1.6. If
cooling is not required leave Service Water to Ex
secured.)

Open Radwaste Drain Isolation *MOV-P51.

l. Very large level drop in the Suppression Pool may
result in negative pressure in the Suppression Pool.
To prevent this, the Suppression Fool should be
vented to the RBNVS. Health Physics shall be
notified and appropriate precautions taken. {Check
Technical Specificaton limitations before

proceeding.)

2. Monitor Suppression Pool level, do not decrease level
below 26 feet during normal operation or downscale on
level instrumentation to preclude running RHR pumps
with inadequate suction head.

3. Fission Gases may be present in the Suppression Pool
water and may be released to the Radwaste Building
Ventilation System.

Throttle open Radwaste Drain *MOV-P52 and establish
Suppression Pool level de, -ease rate. Monitor
Suppression Pool pressure and level indicators. Do not
exceed Technical Specification level criteria. If
negative chamber pressure occurs, immediately stop
draining. o

SP23.121.01 Rev. 2
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8.1.13.5

8.1.13.6

When desired Suppression Pool level is attained close
Drain valve *MOV-#51, then close *MOV-§52.

Proceed with Suppression Pool Cooling or Return to
Standby as specified in Section 8.1.5.

8.2 Abnormal Performance

8.2.1

Suppression Pool Cooling & Spray (with LPCI signal present)

The Suppression Pool Cooling mode is manually initiated and
consists of a loop from and to the Suppression Pool through the
RHRS pumps and heat exchangers. Either loop can be used for this
nsode. During accident conditions it may become necessary to cool
the Suppression Pool which will require bypassing the interlocks
that prevent opening of the Shutoff to Suppression Pool Cooling and
Spray *MOV-P4PA&B and Inlet to Suppression Pool *MOV-P42A&B.

8.2.1.1

CAUTION:

8.2.1.2

8.2.1.3

Ascertain which Reactor recirculation loop does not
require full flow LPCI injection. (This will be the loop
containing the break.) Use this loop for Suppression
Pool Cooling.

If the Reactor Core is not at least 2/3 covered (> =48
inches on 1B21*LITS-J@7ALB) it nust be determined that no
feasible alternative exists for Step 8.2.1.2. Do not
perform this step unless it is absolutely necessary to
maintain suppression pool temperature less than 170°F.

(If the Core is at least 2/3 covered do not perform this
step; proceed with Step 8.2.1.3.).

Place Containment Spray Valve <2/3 Cove Coverage Bypass
Control key switch S~18A or S-188 (for the loop which is
to be used for Suppression Pool Cooling) in MANUAL ~ -
OVERRIDE position. Annunciator SYSTEM I (SYSTEM II) RHR
CONTAINMENT SPRAY VALVE SELECTOR IN OVERRIDE will
illuminate.

Hold Containnent Spray Valve Accident Bypass Control
switch $~17A or S~17B, as appropriate, in MANUAL position
until white light above the switch is flluminated, then
release.

NOTE: . After the initial LPCI one minute interlock which
holds Heat Exchanger Bypass valves *MOV-P34A and B
fully open, and the five minute interlock which
holds LPCI Injection valve *MOV-P36A and B open,
the operator may, at his discretion, throttle
these two valves to control Suppression Pool
cooldown rate and to prevent RHR pump runout when
a path is opened to the Suppression Pool.

SP23.121.01 Rev. 2
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8.2.1.4

8.2.1.5

8.2.1.6

8.2.1.7

8.2.1.8

8.2.1.9

CAUTION:

8.2.1.10

8.2.1.11

NOTE:

Open heat exchanger Service Water Outlet valve
1P4I*MOV-P34A(B) and verify flow on F1-0g6A(B).

Open Suppression Pool Keylock shutoff valve *MOV-P4PA(B).

Sinultaneously begin to open Suppression Pool Cooling
Inlet valve *HOV-P42A(B) to establish desired flow rate
while throttling LPCI Injection valve *MOV-P36A(B) taking
care to not exceed 136 amps on either RHR pump.

Depending upon whether or not it is desired to completely
shut off LPCI flow to this recirculation loop, continue
this procedure until *MOV-P36A(B) is fully closed and
*MOV-P42A(B) is fully open (or some median value of
divided flow).

If needed, throttle open Suppression Pool Spray
*MOV-P41A(B) to give 500 gpa spray.

Operate Heat Exchanger Bypass valve *MOV-P34A(B) to
establish cooldown rate or to maintain constant
Suppression Pool temperature.

Depending upon operational/LPC1 requirements, as flow
requirements decrease, total flow may be dinminished by
throttling Suppression Pool Inlet valve *MOV-042A(B)
and/or LPCI Injection valve *MOV-£36A(B). When total
flow in a given RHR loop has been decreased to 7700 gpo
or less, and it is not intended to increase flow to
greater than this, one RHR pump may be stopped.

Do not stop a pump when total flow is greater than rated
flow (7700 gpa/pump) for the pump(s) that will still be
running. (In any case in which loop A/B crosstie valve
*MOV-P50 is open, this wmay involve more than two punps).

When Suppression Pool Cooling & Spray is no longer
required the loop that {s operating in this mode can be
returned to LPCI operation by opening LPCI Injection
valve *MOV-P36A(B) while closing Suppression Pool Inlet
valve *MOV-f42A(B) and Suppression Pool Spray
*MOV-P41A(B), then closing Suppression Pool Keylock
Shutoff valve *MOV-P4PA(B). Throttle Heat 'Exchanger
Bypass *MOV-P34A(B) as required for LPCI temperature
control. '

To return the loop to Standby Status proceed to Section
«1.5. '

If step 8.2.1.2 was performef, Containment Spray Valve
<2/3 Core Coverage Bypass Co.:rol Keyswitch'S-18A or
S~18B will have to be returned to OFF position.

SP23.121.91 Rev. 2
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8.2.2

8.2.3

Steam Supply Isolation (Steam Condensing)

8.2.2.1 Maintain Reactor water level with RCICS.

8.2.2.2 Open main steam relief valves or operate HPCI as
necessary to control RPV pressure.

8.2.2.3 Maintain heat exchanger levels to the extent possible.
Do not allow sudden level changes.

8.2.2.4 I1f possible, reset steam isolation and open steam supply
valves; refer to Reference 11.16, Section 8.1.1 to warm 2
up steam lines.

8.2.2.5 If steam supply cannot be reestablished shutdown the
Steam Condensing mode as detailed in Section 8.1.9.

Heat Exchanger Trouble

The two RHR Heat Exchangers (*E-f)34A and B) are supplied with
Service Water from separate headers (A header supplies *E-{34A and
B header supplies *E-P34B). . In the event of loss of one Service
water header, the RHRS loop in which the heat exchanger is affected
loses its function in Shutdown Cooling, Fuel Pool Cooling Assist,
Stean Condensing and Suppression Pool Cooling.

The LPCI and Drywell Spray modes of operation are not affected;
therefore the entire RHRS does not become inoperable.

A heat exchanger tube leak of such severity as to result in
off-site releases of radioactivity in excess of limits necessitates
shutdown and isolation of that heat exchanger. is does not
preclude operation of the LPCI or Drywell Spray modes, since flow
can be bypassed through *MOV-P34A(E). (Radiation monitors
1D11-RE-P23A and ID11-RE-P23B monitor service water through the
respective heat exchangers whenever service water is flowing -
through their discharge lines).

Heat exchanger problems in the LPCI mode are dealt with in )
Reference 1l.14. <2

8.2.3.1 1f a high radiation alarm occurs on the service water
outlet, immediately close Hx Discharge Valve
1P41*MOV~-P34A(B) and Hx Inlet valve 1P41*MOV-P33A(B).
This results in the same condition as loss of Service
Water. i

8.2.3.2 If Service Water is lost in a cooling mode of an RHRS
loop, shut down the loop in accordance with the
appropriate Return to Standby Status procedure for the
mode in which it was operating. 5

SP23.121.91 Rev. 2
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8.2.4

Alarm Response Procedures

The following alarm response procedure (ARPs) are associated with
this procedure:

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,

ARP

EE B &R G

ARP

ARP

ARP

ARP

ARP

ARP

ARP

ARP

ARP

1120
1121
1122
1123
1126
1127
1128
1129
1130

1131
1132

1133
1134
1135
1136
1137
1138
1139
1140

1141

1143

1144

1145

RHR

RHR

RHR

RHR

RX A/B DISCH COOL WIR TEMP HI
A/B IKLET WTR TEMP HI
SYS A DISCH HDR/SDC SUCT PRESS HI

SYS B DISCH HDR/SDC SUCT PRESS HI

RX SYS A PRESS LO

RX SYS B PRESS LO

DRYWELL SYS A PRESS HI

DRYWELL SYS B. PRESS HI

RHR

KHR

RHR

RHR

RHR

RHR

RHR

RHR

RHR

RHR

RHR

RHR

RHR

RHR

SYS A RX LO LEVEL INIT
SYS B RX LO LEVEL INIT
SYS A MAN INIT SW ARMED
SYS B MAN INIT SW ARMED
PUMP A TRIP

PUMP B TRIPPED

PUMP C TRIPPED

PUMP D TRIPPED

PUMP A MOTOR OVLD

PUMP B MOTOR OVLD

PUMP C MOTOR OVLD .
PUMP D MOTOR OVLD

SYS A LOGIC POWER FAIL

SYS B3 LOCIC POWER FAIL

RX SYS A LEVEL LOW

RX SYS B LEVEL LOW

SP230121001 Rev. 2
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9.0

10.0

11.0

27. ARP 1148 RHQ

28, ARP 1149 RH

29. ARP 1150 RER
30. ARP 1151 RiR
31. ARP 1152 RIR
32. ARP 1153 RIR
33. ARP 1154 RIR
34, ARP 1155 RIR
35. ARP 1370 RIR
36. ARP 1379 RER

ACCEPTANCE CRITERIA

N/A

FINAL CONDITIONS

5YS A DECRADED

§YS A 1NOP

HX B OULTET CNDCT HI

HX A OUTLET CNDCT HI

SYS B CNTMT SP VV MAN OVERRIDE
SYS B CNTMT SP VV MAN OVERRIDE
SYS A IN TEST

SYS B IN TEST

SYS B DECRADED

SYS B INOP

SYSTEM COMMON VALVE TROUBLE

SYS CROSSTIE VV SW IN OPEN POSN

Ensure that all documentation has been completed and signed.

REFERENCES

11.1 Technical Specifications,
11.2 Technical Specifications,
11.3 Technical Specifications,
11.4 Technical Specifications,
11.5 Technical! Specifications,
11.6 Technical Specifications,
11.7 Technical Specifications,
11.8 « lechnic~1 Specifications,

11.9 Technical Specifications,

Section 3.3.3
Section 3.4;6.1
Section 3.4.9.1
Section 3.4.9.2
Section 3.5.1
Secgion 3.5.2
Section 3.6.2.1
Section 3.6.2.2

Section 3.6.2.3

SP23.121.91 Rev. 2
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%ppendix 12.1
age | of 2

" RHRS PREREQUISITE CHECKLIST

Authorization for Start

Initiated by
Completed by

Reviewed by

Step
No.

5.1
5.2

5.3

5.4
5.5
5.6

5.7

5.8

Signature Initials Time
(Watch Engineer)

(Watch Engineer)

Procedure
Tagging log and Lifted Lead and Jumper Log reviewed.

Manual Valve Lineup Checklist, SPF23.121.P1-4A, completed and
signed off.

Following electrical systems in operation:

5.3.1 Normal and emergency AC power to:
46QV*Buses 191, 102. 103
4BPV*MCCs 1111, 111X, 1117, 1113, 1118, 1119, 1121, 112Y,
1127, 1129, 1128, 1122, 1112
DC 125V power to: *MCC-PAl and PB2
Power to 120 V AC instrument buses

Prior to any breaker operations, place the control switch in STOP
or PULL-TO-LOCK position.

System Component “cwer Supply Checklist, SPF23.121.§1-5,
conpleted and signed off.

Control room Motor Operated Valve L!neup Checklist
SPF23.121.P1-4B, conmpleted and signed off.

Suppression pool and reactor vessel water level normal.
System filled and vented and Loop Fill Pumps running. If not

filied and vented use Procedure 8.1.1 (normal) or 8.1.2
(Condensate Transfer fill and vent)..

SPF23.121.01-1 Rev 2

SP2301210°1 Rev. 2
6/11/82 Page 29
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Appendix 12.1

Page 2 of 2

RHRS PREREQUISITE CHECKLIST

Step
No. Procedure

5.9 Service Water System available for RHR use.

5.10 Diesel Cenerators available for emergency power (to support LPCI
mode).

S.11 Reactor Building and Drywell floor and equipment drain systems in
service and adequate volume availabl~ in Radwaste System for
flu.hlngo

5.12 RBCLCW System in service and supplying RHR pump seal coolers.

5.13 Process Radiation Monitoring system in service.

5.14 Contrel air system in service for air operated valves.

5.15 RCIC system (for Steam Condensing mode) ready for service.

SPF23.121.01-1 Rev 2

S$P23.121.91
6/11/82

Rev. 2
Page 30
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Appendix 12.2
Page

RHRS STANDBY STATUS CHECKLIST

Signature Initials Time Date
Authorization for Start y
(Watch Engineer)
Infitiated by
Completed by
Reviewed by
(Watch Engineer)
Step
No. Procedure
8.1.3.1 Verify Prerequisite Checklist, SPF23.121.01-1, completed.
8.1.3.2 Verify Manual Initiation pushbutton switches A and B are in the
DISARMED - NORMAL positon.
8.1.3.3 Verify Containment Spray Valve Control Switches S17A and S17B, 2

psig Drywell or low Rx level interlock Bypass in OFF position and
white lights extinguished.

8.1.3.4 Verify Containment Spray Valve Control switches S18A and S18B,
€2/3 core coverage bypass in OFF position and annunciator SYS I
(and SYS II) RMR COUNTAINMENT SPRAY VALVE SELECTOR ON OVERRIDE are
not illuminated.

8.1.3.5 Verify Steam Condensing Mode switch in RCIC FLOW position.

8.1.3.6 Depress *MOV-P37A and *MOV-P37B (Inboard LPCI Isolation MOVs)
Shutdown Control switches and verify white lights extinguished.

8.1.3.7 Verify all white lights on lHI1*PNL-617 and 1H11#*PNL-618 are
extinguished and that test plugs and test switch keys are
removed.

8.1.3.8 Depress Initiation Reset pushbuttons A and B and verify white

lights extinguished.

8.1.3.9 Place RHR pumps *P-f}14 A, B, C, D Conttol switches in
AUTO~-AFTER-STOP position.

SPF23.121.901-2 Rev 2

SPZ3.‘21.°1 Revy. 2
6/11/82 Page 31
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Appendix 12.2
Page 2 of 2

RHRS STANDBY STATUS CHECKLIST

Step

No. Procedure

8.1.3.10 Place RHR System Inoperative switches I and II in NORMAL position
and verify annunciators RHR SYSTEM I (and SYSTEM II) INOPERATIVE
are not illuminated.

8.1.3.11 Check all RHRS lights and annunciators for abnormal conditionms.
1f required, refer to Alarm Response Procedures tc clear alarms.

8.1.3.12 Place HX A and HX B Level Controllers *LIC-PP2A and *LIC-PP2B in
MANUAL and set for 1PP% level.

8.1.3.13 Place HPCI steam-to-HX A and HX B Pressure Controllers *PIC-Pp3A
and *PIC~-PP3B in MANUAL and set for zero psig.

8.1.3.14 Remove the thermal overloads from the 1E11-MOV-PS5@ panel (loop
A/B crosstie shutoff) and store the thermal overloads in the
panel. Danger tag the thermal overloads removed and control the
thermal overloads per SP 12.035.P1 (Control of Lifted leads and
Jumpers).

8.1.3.15 Danger tag the 1E11-MOV-$5§ handwheel in the closed position.

8.1.3.16 - Place HXs outlet to RCIC Inlet Pressure Controller *P1C-§@5 in
MANUAL and set for zero psig. The RHRS is now in Standby and
ready for automatic operation in the LPCI mode. (For operation
in the LPCI Mode see Reference 11.13,)

L}

SPF23.121.91-2 Rev 2 ¥

SP23.121.01 Rev. 2
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Appendix 12.3
75%3—1-31-2—‘

RHR FLUSKE CHECKLIST

Signature Initials Time Date

Authorization for Start

(Watch Engineer)
Initiated by ‘

Coupleted by

Reviewed by e eI i
(Watch Engineer)

Step :

No. Procedure Initials

1. Operate the selected loop in Suppression Pool Cooling mode (Section

8.1.4) for approximately ten minutes to flush gross particulates to the
Suppression pool, then return the loop to Standby Status.

2.  Unlock and close Loop Fill Vaives *@1V-P@15A and B.
3. Open Condensate Transfer Loop Fill valve *P4v-@@l6.

4e Close Suppression Pool level Suction valves *MOV-P31A&C (B&D) for punps
to be used.

Se Open Shutdown Cooling Suction valves *MOV-32A&C (B&D) for the pumps to
be used. 2

. CAUTION: The following steps may result in spillage of radiocactive
water. Use appropriate radiclogical precaustions to
prevent personnel and equipment contamination.

6. Unlock and open Pump Suction Strainer Drain valves *@4V-3PPPA&C (B&D)
and Floor Drain Stop-Check valves *P4V-3PP2A&C (B&D), as appropriate.

NOTE: Notify Radwaste Control Room before opening drains and minimize

water drained to Radwaste; in general one to two pipe volumes
should be adequate. X ,

CAUTION: Do not exceed flow capacity of the Floor Drain Sump Pumps.

7. bpén.Puﬁp Casing Drain valves *P1V-3PP3A4C (B&D) and *P1V-3PP4A&C
(B&D), as appropriate for approximately 2 minutes, then close.

SPF23.121.01-3 Rev 2 ; g



Appendix 12.3
Page 2 of 2

RHR FLUSH CHECKLIST

Step
No. Procedure

B. Close and lock *P4V-30PPA&C (B&D).

9. Close Condensate Fill to LPCI Injection Line *P4V-P@12A(B).

10. Throttle open Pump Discharge Line Drains *P4v-3PPl1A&C (B&D), as
appropriate.

11. 1f Loop B is to be flushed, open Loop Fill Crosstie *P4V-PPl4.

12. After 3 minutes, open Condensate Fill to LPCI Injection Line
*P4v-PP12A(B) and close Condensate Fill to Shutdown Cooling Line
*P4V-PPP6. '

13. Close RHR Heat Exchanger Bypass *MOV-P34A(B).

14, After about 1§ minutes, open Heat Exchanger Bypass *MOV-034A(B) and
close Heat Exchanger Inlet *MOV-P33A(B).

15. After about 5 minutes, open Heat Exchanger Inlet *MOV-P33A(B).

16. Close and lock Pump Discharge Line Drains *P4Vv-39@1A&C (B&D) and close
stop-check valves.

17. Unlock and open Suppression Pool Cooling and Spray lIsolation
*MOV-P4PA(B) and Suppression Pool Inlet *MOV-P424(B); for no longer
than 1f minutes, then close.

18. Open Loop Fill to Shutdown Cooling Line *P4v-p206.

19. Verify the Shutdown Cooling Suction line has been pressurized by the
Condensate Transfer System by observing pressure >5f psig.

20. Connect a hose to drain/vent connections located just upstream of RHR
Isolation Valve *MOV-{37A(B), for Loop A open drain valves *P1V=3166 &
*P1v-3167, for Loop B open vent valves *P1V-3122 & *P1V-3123, flush for
approximately 5 minutes then close valves & remove hose.

21, Close Condensate Transfer Loop Fill valve *P4v-0@l6.

22. Verify CIS-P93A(B) < 10 umho/cm €250C or accepted by Radio Chemistry
personnel.

. .

23. Close Loop Fill Crosstie *P4V-@plé if open.

SPF

The Shutdown Cooling Loop is now flushed.

23.121.01-3 Rev 2
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VALVE LINEUP CHECKLIST

Appendix 12.4

Page 1 of 17

#4% A Second Qualified Operator Should Verify Proper Alignment

VALVE REQUIRED AR

NUMBER DESCRIPTION POSITION INITIALS
Reactor Building., El1. 8°@" A RHR PP

[ETT#
@1vV-3¢@SA RHR PP A CASING VENT RT CLOSED
IE1L*
P1V-30¢6A RHR PP A CASI1NG VENT 1SOL CLOSED
1ELL*
gLV=-3003A RHR PP A CASING DRAIN RT CLOSED
IE11*
@1V-3¢04A RHR PP A CASING DRAIN ISOL CLOSED
IELL*
@1v-7¢58A RHR PP A SUCT STRAINER PDI-141A RT OPEN
1E11%
g1v-7¢59 RHR PP A SUCT STRAINER PDI-141A RT OPEN
1E11* LOCHED
P4v-3030A RHR PP A SUCT STRAINER DRAIN CLOSED
1E1L*
@4av=-3¢(2A RHR PP A SUCT STRAINER DRAIN STOP CHECK CLOSED
1E11*®
PIV-7¢60A RHR PP A SUCT PI-131A RT OPEN
IELL*
#1v-7¢61A RHR PP A DISCH PI-133A, PS-134A, PS-135A RT| OPEN
1ELL*
¢1v-3¢07A RHR PP A MINIMUM FLOW LEAK TEST RT CLOSZU
IELL*
@1v-30¢8A RHR PP A MINIMUM FLOW LEAK TEST 1SOL CLOSED
e LOCKED
@3IV-0001A RHR PP A MINIMWM FLOW SHUTOFF OPEN
“lELL* . -
glv-3014A RHR PP A MINIMUM FLOW TEST RT LOSED
1E11%
@1v=-2015A RHR PP A MINIMUM FLOW TEST 1ISOL CLOSED
1ELL* LOCKED

| _@4v-32714A RHR PP A DISCH LINE TO FLOOR DRAIN CLOSED
1EL11* LOCKED
16V-0@@32A RHR PP A DISCH ISOL TO LOOP A OPEN .
1E11* LOCKED
P4V-0P09A HX A TO RCIC SUCTION OPEN
IELL*
G1v-3100A PCV-@@7A DRAIN RT CLOSED
1ELL* .
g1v-3101A PCV-@@7A DRAIN ISOL CLOSED
lIEL1L*
@1v-3016A RT TEST ON SYSTEM A TO RCIC » CLOSED
1E11x
@3v-3¢i7A 2ND VV TEST CONN SYSTEM A TO RCIC CLOSED

SPF ZJQXZXOGX-AA Rev 1

SP23.121.01 Rev. 2
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Appendix 12.4

VALVE LINEUP CHECKLIST

ant A Second Qualified Operator Should Verify Proper Alignment

Page 2 of 17

VALVE REQUIRED L
NUMBER DESCRIPTION POSITION INITIALS
RX 8'0" A RIik PP
1E11*
@1v-3109A RHR PP A SUPP POOL SUCT VENT CLOSED
IELL*
@1vV-311¢A RHR PP A SUPP POOL SUCT VENT CLOSED
1ELL*
Piv-3213A MOV-(@31A DRAIN CLOSED
1E11*
PIV-3214A MOV-@31A DRAIN CLOSED
RX EL. 6' 0" RHR C PP
1IE11*
| 1v-3pg4c RHR PP C CASING DRAIN ISOL CLOSED
1EL1*
Jﬂlv-7¢58c RHR PP C SUCT STRAINER PDI-141C RT OPEN
1EL1* '
@1v-7¢59C RHR PP C SUCT STRAINER PDI-141C RT OPEN
1E11* ' LOCKED
P4v-3¢00C RHR PP C SUCT STRAINER DRAIN CLOSED
1EL1*
P4v-3002C RHR PP C SUCT STRAINER DRAIN STOP CHECK CLOSED
IELL*
A1V-7¢60C RHR PP C SUCT PI-131C RT OPEN
IELL* .
1v-7¢61C ° RHR PP C DISCH PI-133A, PS-134A, PS-135A, RT | OPEN
IELL*
@1v-3¢@7C RHR PP C MIN FLOW LEAK TEST RT CLOSED
JELL*
@1v-3008C RHR PP C MIN FLOW LEAK TEST ISOL . CLOSED -
IELL* . LUCKED
93v-geg1c RHR PP C MIN FLOW SHUTOFF OPEN
IELL* LOCKED
Puv-3¢a1C RHR PP C DISCH LINE TO FLOOR DRAIN CLOSED
IELL* LOCKED
16V-g@p2¢C RHR PP C DISCH ISOL TO LOOP A OPEN
IEIL® ;
g1v-3109C RHR PP C SUPP POOL SUCT VENT CLOSED
IELL* :
P1v-3110C RHR PP C SUPP POOL SUCT VENT CLOSED
IEIL*
@1v-3213C MOV-@31C DRAIN CLOSED
IELL* . X
lp1v-3214C MOV-@31C DRAIN CLOSED
IE11* :
[p1v-3ggsc RHR PP C CASING VENT RT CLOSED
SPF 23.123.01-4A Rev 1
SP23.121.91 Rev. 2
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#&* A Second Qualifed Operator Should Verify Prcper Alignment

VALVE LINEUP CHECKLIST

Appendix 12.4

Page 5 of 17

VALVE REQUIRED *xx
HUMBER DESCRIPTION POSITION INITIALS
IE1Ll®

P1V-3038A LPCI A LEAX TEST CONN RT CLOSED
IELL*

P1Vv-3039A 28D FFT HDR A LEAK TEST CONN CLOSED
1EL]1*

P1V=-3040A LOOP A SUPP POOL INLET TEST RT CLOSED
Ve

P1V-03041A LOOP A SUPP POOL INLET TEST 1SOL CLOSED
A

@1v-3054 CROSS TIE VALVE DRAIN RT CLOSED
A

@1v-3055 CROSS TIE VALVE DRAIN ISOL CLOSED
1IEL1*

P1v=-3107 LOOP CROSSTIE VENT CLOSED
1EL]1*

plv-3108 LOOP CROSSTIE VENT CLOSED
1E11*

Puv-0016 COND TRANSFER FILL TO RHR CLOSED
1E11*

@1V-3115A SUPPRESSI1ON POOL SPRAY VENT CLOSED
1E11*

PLv-3116A SUPPRESSION POOL SPRAY VENT CLOSED
1IE11#

Alv-3192 RV-153A VENT CLOSED
TAVE

P1v-3193 RV=153A VENT CLOSED
1EL1*

Pav-0age6 LOOP FILL TO RHR PP SUCT ) OPEN
1E11* h LOCKED
19V-03¢a7 FUEL POOL COOLING ASSIST SUCT CLOSED
1IE11*

Piv-3172 S/D COOLING SUCT DRAIN CLOSED
lELL1* LOCKED
g1v=-3173 S/D COOLING SUCT DRAIN CLOSED
1E11* ]
P1v-3124 S/D COOLING SUCT VENT CLOSED
IE11* LOCKED
Piv=3125 §/D COOLING SUCT VENT CLOSED
IE11%

P1v-3¢36 .S/D COOLING SUCT TEST RT CLOSED
IE11* .

Plv-3¢37 S/D COOLING SUCT TEST 1SOL . CLOSED
1E11* "
@1v-7¢33 S/D COOLING SUCT PS-137 RT OPEN
1E11*

P1v-3194 LOOP LEVEL HEADER DRAIN . CLOSED
1E11% _

g1v-3195" LCOP LEVEL HEADER DRAIN CLOSED

SPF 23.121.91-4A Rev 2



Appendix 12.4

Fage 6 of 1/
VALVE LINEUP CHECKLIST
#&% A Second Qualified Operator Should Verify Proper Alignment
[VALVE DESCRIPTION REQUIRED kR
NUMBER POSITION INITIALS
IELL*
P1V=-7062A PS-138 A&C ROOT OPEN
lELL*
g1vV-70628 1C71*PS-0@2B ROOT OPEN
EL 60' SUPPRESSION POOL
1ELLl*
blv-3158A SUPP POOL SPRAY VENT CLOSED
ATE]
1V=3159A SUPP POOL SPRAY VENT CLOSED
REACTOR BLDG. EL. 78' 7
IE11% LOCKED
P8v-g@32 RHR PP DISCH TO FUEL POOL COOLING CLOSED
1E11* .
1V=3024A RT VV A LPCI TEST CONN DW CLOSED
1EL1*
21V=-3025A 2ND VV A LPCI TEST CONN DW CLOSED
1ELL* LOCRED
24V-BQ3Q4A RHR SYS I RETURN TO RX ISOL OPEN
lELL*
A1V=-3134A LPCI A INJECTION LINE DRAIN CLOSED
1EL]*
P1V-3135A LPC1 A INJECTION LINE DRAIN CLOSED
EL. 100°
IE1]1*
D1V-3082 SYS 1 DRYWELL SPRAY LINE LEAK TEST RT CLOSED -
IE1L* .-
W1v-3¢83 SYS I DRYWELL SPRAY LINE LEAK TEST ISOL CLOSED -
1EL1*
#1v-3028A SYS 1 DRYWELL SPRAY LINE AIR TEST RT CLOSED
1E11%
A1V-3029A SYS I DRYVELL SPRAY LINE AIR TEST ISOL CLOSED
IELl* LOCKED .
#1v=3152A SYS 1 DRYVELL SPRAY DRAIN CLOSED
IE11*
EQV—3153A SYS 1 DR'WELL SPRAY DRAIN CLOSED
1ELL*
1V-3¢88 SYS 1 DRYWELL SPRAY DRAIN CLOSED
HATE . >
Elv-3089 SYS I DRYWELL SPRAY DRAIN CLOSED
IE11* .
Elv-3ll3A SYS I DRYWELL SPRAY VENT CLOSED
IE1]1*
1V=-3114A SYS I DRYWELL SPRAY VENT 3 CLOSED

SPF 23.121.01-4A Rev 1
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Page 7 of 1/
VALVE LINEUP CHECKLIST
VALVE REQUIRED R
NUMBER DESCRIPTION POSIT1ON INITIALS
AR
P1v-3190A RHR TO HYDROGEN RECOMBINER "A"™ DRAIN CLOSED
TATE
PI1v-3191A RHR TO HYDROGEN RECOMBINER “A" DRAIN CLOSED
REACTOR BLDG. EL. 8' 0" B RHR PP
1ELL*
P1V-30958 RHR PP B CASING VENT RT CLOSED
1EL1*
P1Vv-3006B RHR PP B CASING VENT 1SOL CLOSED
1E1 1% :
P1V-3¢¢3B RHR PP B CASING DRAIN RT CLOSED
ITAE
P1V-3004B RHR PP B CASING DRAIN ISOL CLOSED
1EL1*
P1V-7(588 RER PP B SUCT STRAINER PDI-141 B RT CPEN
IE1L*
@1V-7¢598 RHR PP B SUCT STRAINER PDI-141B RT OPEN
lEL1L*® LOCYED
P4v-3¢3¢B RHR PP B SUCT STRAINER DRAIN CLOSED
1EL1%
Pav-30928 RER PP B SUCT STRAINER TO DRAIN STOP CHECK CLOSED
1ELL*
21V-7¢60B RHR PP B SUCT PI-131B RT OPEN
1ELL* RIIR PP B DISCH PI-133B, P5-134B
PLIV-7¢61B AND PS-13SB RT OPEN
1E11% RHR PP B MIN
P1V-3¢078 FLOW LEAK TEST RT CLOSED
1IELL*
@lv-30¢88 RHR PP B MIN FLOW LEAK TEST ISOL-. ~ CLOSED
1E11* LOCKED .
@3v-g¢g1B RHR PP B MIN FLOW SHUTOFF OPEN
1E11*
Plv-3@148 RHR PP B MIN FLOW TEST RT CLOSED
1EL11*
21v-30158 RHR PP B MINIMUM FLOW TEST ISOL CLOSED.
1E11%
@1v—3205 RHR PP B DISCH DRN RT CLOSED
IE11*
P1v-32¢6 RHR PP B DISCH DRN ISOL CLOSED
IEil* : LOCKED
P4vV-30¢18 RHR PP B DISCH LINE TO FLOOR DRAIN CLOSED
1IELL* LOCKED
16V-0¢@28 RHR PP B DISCH ISOL TO LOOP B ' OPEN
1IEL1l*
P1v-32138 MOV-@31B DRAIN CLOSED

<2
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Page 8 of 1/
VALVE LINEUP CHECKLIST
a#% A Second Qualified Overatpr Should Verify Proper Alignment
VALVE REQU IRED o
KUMBER DESCRIPTION PCSITION INITIALS
1IE11*
@1v-32148 10V-@318B DRAIN CLOSED
lIE1l*
@i1v-31¢98 RHR PP B SUPP POOL SUCT VENT CLOSED
1E11*
fl1v-31108 RHR PP B SUPP POOL SUCT VENT CLOSED
RX BLDG. EL. 8' 0" D RHR PP

I1%

=3095D RHR PP D CASING "".NT RT CLOSED
IELL®
P1v-3996D RHR PP D CASING VENT ISOL CLOSED
IELL*
@1v-3¢¢3D RHR PP D CASING DRAIN RT CLOSED
IELL*
P1v-3004D RHR PP D CASING DRAIN ISOL CLOSED
1IE1]1*
g1v-7¢58D RHR PP D SUCT STRAINER PDI-141D RT OPEN
IE11l*
@1v-7¢59D RHR PP D SUCT STRAINER PDI-141D RT OPEN
IE11* LOCKED
P4N=-39¢0D RHR PP D SUCT STRAINER DRAIN CLOSED
lIELL*
gav-3092D RHR PP D SUCT STRAINER TO DRAIN STOP CHECK CLOSED
IE1]1*
@1vV-7¢60D RHR PP D SUCT PI-131D RT OPEN
IE11%
@IVv-7061D RHR PP D DISCH PI-133D, PS-134D, PS-135D RT OPEN
IE1l* K - .
P1v-3097D RHR PP D MINIMUM FLOW LEAK TEST RT CLOSED
IEL1*
g1v-3¢0@8D RHR PP D MINIMUM FLOW LEAK TEST ISOL CLOSED
1E11% LOCKED
P3v-gep1n RHR PP D MINIMUM FLOW SHUTOFF OPEN
IE]11*
g1v-3207 RHR PP DISCH DRN CLOSED-
IELL*
P1v-3208 RHR PP DISCH DRN 1SOL CLOSED
IELL* LOCKED
P4v-30¢1D RHR PP D DISCH LINE TO FLOOR DRAIN CLOSED
1IEL11* . ) LOCKED
16V-¢@¢2D RHR PP D DISCH ISOL TO LOOP B OPEN
IE1L* LOCKED
Pav-g¢o9s BEX B TO RCIC SUCT OPEN
1E11*
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