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NRC Bulletin 88-07, Supplement 1: Power Oscillations in Boiling
Hater Reactors (BWRs)

INPO Significant Event Report (SER) 19-85

SOER 81-17 Loss of Forced Circulation in the Reactor Coolant
System

GE SIL 368 Rev. 1 Recirculation System Isolation Valve Locking

GE SIL 380 Rev. 1 BWR Core Thermal Hydraulic Stability

GE SIL 467 Recirculation System Bi-Stable Flow in Jet Pump

GE Report NEDC-31595P: Safety Evaluation of a Recirculation
System FLow Fluctuation and Neutron Flux Noise

GE Project Letter ¹NMPC-872, PRC 88-18 Impact on NMP-2
l3

GE Letter ¹HRP-131, Response to NMPC-942, Single Loop Operation
T.S. LCO

GE SIL 406 Incore Instrumentation Protection

Nuclear Services Engineering Operation Correspondence, JBC
91-21, from J. B. Carr to E. Tomlinson, 1/16/91. Subject:
Determination of Adequate GAFs during Recirculation Pump
Upshifts.
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A. RE E EN E AN MM 1ENT (Cont)

3. 0 Xggb~~lnggrm~t~qg

3.1 ZLgw DDggggg

FSK 25.1A through E Reactor Recirculation System

PID 29A through D Reactor Recirculation System

3.2

ESK 5RCS, 6RCS and 7RCS Series, Reactor Recirculation System

GE Elementary Diagram; Reactor Recirculation System; 761E791TY
Sheets 1-30

t
t'EK

83310 Vol. III, Part 1, Recirculation Flow Control System
and Recirculation Flow Control Equipment

Type RV Reactor Recirculation Pump, Bingham Milliamette Co.; GE

VPF 3726-49-3

GE Low Frequency Motor Generator Vendor Manual; GE VPF 5670-116-2

GEK-83313A Recirculation Flow Control System

24-inch Type SS-15- Vee-Ball Valve Assembly. GE VPF 3662-400-3

4.0

EDC2E00591B (N20367) Vendor Manual
'!

E002M10279 Reactor Recirc. Pumps Vibration Monitoring Guideline ~PCiV bt.
'tm t

None

B.

The reactor recirculation system (RCS) provides forced circulation of
water through the reactor core. In conjunction with the flow control
system, it provides a means of controlling reactor power over a limited
range without adjusting control rods.

The reactor recirculation system provides the driving force to circulate
coolant through the reactor core. The system consists of two parallel
loops external to the react'or vessel and jet pumps internal to the reactor
vessel.

Each external loop has a recirculation pump, a hydraulically operated flow
control valve, a motor operated suction valve, a motor operated discharge
valve, instrumentation and connecting piping to the reactor vessel.

Page 2 of 153
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B. X TEM DE IPTI N (Cont)

The reactor recirculation pump speed is ..etermined by the arrangement of
breakers supplying the RCS pump drive moto.—.. with power.

When the pump is running at 100K speed power is supplied to the drive "

motor from the 13.8 KV bus. When the pump is running at 25K speed power
to the drive motor is supplied from the Low Frequency Motor Generator
(LFMG) set. The LFMG set drive motor receives its power from the 4.16 KV
bus-

The RCS pump
depending on
are operated
and operated

control logic will provide either full or reduced pump speed,
conditions prevailing in the reactor vessel. The RCS pumps
in high speed when reactor power levels are greater than 40K
at low speed at reactor power levels below 40'/o.

The reactor recirculation flow rate is varied by throttling the pump
discharge with the hydraulically operated flow control valve

I'ach recirculation flow control valve has an individual Manual/Automatic
flow control station. This M/A flow controller allows adjustment of valve
position to meet a demanded change in loop flow and consequently a change
in core flow and core power.

Each recirc. flow control valve hydraulic actuator is provided hydraulic
fluid (Fyrquel EHC) at a nominal operating pressure of 1900 psi from a
hydraulic power unit (HPU). Each HPU consists of two identical, redundant
subloops for generation and control of hydraulic flow and pressure. The
subloops are interconnected at the following places:

Open and close actuating headers

Shuttle Valve (pilot header)

Common reservoir and drain header

Each HPU subloop consists of a variable vane positive displacement pump,oil/air heat exchanger, temperature and pressure control valves, and
solenoid and hydraulic control valves.

Normally, only one subloop of each HPU will be running, or pressurized, at
a time. In the event of a hydraulic malfunction in the subloop
controlling the actuating cylinder, the subloop will shutdown and the
other subloop will automatically startup and resume control. If a
malfunction then occurs in this subloop it will automatically shutdown and
the recirc. flow control valve motion will be,.inhibited-

Remote manual control is provided by the flow control valve M/A flow
controller. At each individual M/A station, two speed manual control is
available.
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B ~ X TEL D PTI (Cont)

Remote manual ganged control is availabl with the Neutron Flux Controller
in manual and each individual M/A controller in automatic. Two speed
control is also available from this controller-

Normal operating .flow control will be in the ganged manual; control with
the Master Controller in manual and each flow control valve M/A station in
automatic.

Each recirculation pump has two seal monitoring systems. One is a seal
cooling monitoring system which ensures that recommended seal operating
temperatures are not exceeded. The other system monitors seal performance
and allow for seal condition evaluation.

Purge water to the RCS pump seal is supplied by control rod drive (CRD)
pumps. An interlock is provided on the seal purge staging valve for each
loop such that on a loss of ~t CRD pumps ~ a trip of a recirculation
pump, the seal purge staging valve automatically shuts- This is to
prevent possible seal damage in a non-operating loop with no seal purge
flow.

Pump & GE~c~N NMP2
~~kr 8

2CEC"PNL602
Switch

2RCS-PIA, 15Hz
15Hz
60Hz
60Hz
60Hz

2RCS-PIB, 15Hz
15Hz
60Hz
60Hz
60Hz

B35-CB1A
B35-CB2A
835-CB3A
B35-CB4A
835-CB5A
B35-CB1B
B35-CB2B
B35-CB3B
B35-CB4B
B35-CB5B

2NNS-SWG011 ACB 11-9
2NPS-SWG004 ACB 4-1
2EPS<'SWG001 ACB l-l
2EPS»SWG002 ACB 2-1
2NPS-SWG001 ACB 1-6
2NNS-SWG013 ACB 13-1
2NPS-SWG005 ACB 5-1
2EPS>'<SWG003 ACB 3-1
2EPS*SWG004 ACB

4-1'NPS-SWG003ACB 3-4

BRKR 1A
BRKR 2A
BRKR 3A
BRKR 4A
BRKR 5A
BRKR 1B
BRKR 2B
BRKR 3B
BRKR 4B
BRKR 5B

C- E G E

The following prerequisites shall be satisfied prior to conducting the
system startup evolution:

1.0

1.2

/@atm
l

Control Rod Drive (RDS) Hydraulic System in operation per
N2-OP-30 to provide seal water flow to each recirculation pump
seal assembly.

Reactor Building Closed Loop Cooling water (CCP) in operation
per N2-OP-13 to provide cooling water to the motor coolers and
seals of the reactor recirculation pump.

Page 4 of 153,
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C- PERATING RE UIREMENT (Cont)

1.3 Flow control valves'ydrauli"
section E of this procedure.

Power Units in operation per

1.4 Normal AC High Voltage Distrioution in operation per N2-OP-71 to
supply .electric power to svstem motors, instrumentation and
associated control logic.

1.5 Normal DC distribution in operation per N2-OP-73A to supply
circuit breaker control power.

1 ~ 6 Process Computer in operation per N2-OP-91A to enable monitoring
of system performance from the control room.

2.0

2.1

2.2

~tl~
System electrical lineup completed pe" Table 2.

System valve lineup completed per Tabl 1.

2-3 The temperature differential between the core exit coolant (from
reactor pressure vessel saturation temperature) and the bottom
head drain line coolant is less than 145'F.

2.4 The temperature differential between the reactor coolant within
the idle loop to be started up and the coolant in the reactor
vessel is less than 50'F.

2-5 The temperature differential between the reactor coolant within
the idle loop and the operating loop is less than 50'F.

D ~

1.0 M t t t L't t'
a. ~ starts in succession from ~~t temperature or

start from g~t temperature- For subsequent starts allow
15 minutes running time or 45 minutes idle time.

2.0 Monitor the . following reactor recirculation pump/motor
parameters:

2-1

2.2

Motor amps should not exceed 341 amps continuous.

Motor winding temperatures should not exceed 248'F continuous or
266'F intermittent.

2 ~ 3 Motor bearing temperature should not exceed 194'F continuous.

Page 5 of 153
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D. (Cont)

3-0 For two-pump operation, the recirculation loop flow (as read on
meters at 2CEC«PNL602 in lbs/hrxl06) mismatch must be
maintained within:

a. 5'/o, of rated core flow (5-~xl06lbs/hr) with effective core
flow greater than or equal to 70/o of rated core flow (as
read at recorder on 2CEC«PiVL603)-

b. 10K of rated core flow (10.8xl06lbs/hr) with effective
core flow less than 70K rated core flow (as read at
recorder on 2CEC«PNL603).

Effective core flow shall be the core flow that would
result if both recirculation loop flows were assumed to be
at the smaller value of the two loop flows.

4.0 Avoid operation of the recirculation pumps with air in the seal
cavities by thoroughly venting the seal cavities whenever seal
maintenance has been performed or whenever an isolated loop is
returned to service- It is pa"ticularly important to avoid
operation with air in the cavities a. low reactor

prcssure'.0

The following conditions will result in the trip of a reactor
recirculation pump from 60 Hz to off:
a. Suction valves 2RCS«MOV10A (B) not full open.

b. Discharge valve 2RCS«MOV18A ',B) not full open.

c. Pump motor lock out relay trip.
d. Reactor 'essel Level 2 (108-8") Redundant Reactivity

Control (RRCS) trip.
e. High speed control switch, BRKR 5A (5B) in Pull-To-Lock.

f. High speed control switch(s)- BRKR 3A or BRKR 3B or BRKR
4A or BRKR 4B in pull-to-lock-

ge

h.

Pump moto's phase overcurrent protection tripped.

Incomplete sequence relay activa"ed-

Loss of control power during start sequence.

Page 6 of 153
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A TI IT (Cont)

6.0 The following conditions will result in the trip of a reactor
recirculation pump from 15 Hz to off:

a.- -Suction valves 2RCS'MOV10A (B) not full open.

b. Discharge valves 2RCS*MOV18A (B) not full open.
1

Pump motor lockout relay trip.

d. Low Frequency Motor Generator (LFMG) generator lockout
relay trip.

7.0

e. Loss of 240 VAC to LFMG voltage regulator.

f. Low speed control switches BRKR lA (1B) or BRKR 2A (2B)
trip or in Pull-To-Lock.

g. RRCS trip, high RPV pressure (1050 psig) and if the APRM

are not downscale after a time delay of 25 seconds.

h. RRCS level 2 (108.8") trip.
An auto sequence incomplete or loss of control power during
speed transfer will result in a trip from both 60 Hz and 15 Hz
to off, This trip seals in and prevents further pump starts.
The seal in can be reset by taking the respective high speed
control switch (BRKR 5A or BRKR 5B) to Pull-To-Lock.

8.0 The following conditions will result in the transfer of a
reactor recirculation pump from 60 Hz to 15 Hz:

a. High to low speed transfer (BRKR 5A 5 5B simultaneously
positioned to LFMG).

b. During a low speed start when pump speed reaches 95/.

c. Main turbine stop valves closure (less than 90'/. open) or
control valve closure (less than 530 psi EHC pressure) when
the reactor power is greater than 30'/..

d. A differential temperature between the reactor
recirculation pump suction and the steam dome less than
10.7'F for 45 seconds. 16425

e. Redundant Reactivity Control System (RRCS) high reactor
pressure 1050 psig.

f. Low water level 159.3" (level 3).

9 '

Page 7 of 153

g. Total feed flow less than 3.35 million lb/hr (Approx. 24'4
power) for 15 seconds.

To prevent exceeding reactor vessel and recirculation system
thermal shock interlocks when starting the recirculation pump,
verify the following temperatures and flow rates within 15
minutes prior to starting the idle recirculation pump and enter
the applicable temperature differences and time they were
checked in the CSO log (T.S. 4.4.1.4 and 4.4.1.1.2)
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D. E AU I N L A I N (Cont)

9.0 (Cont)

a. Steam dome to reactor vessel bottom head drain delta T is
- less then 145'F.

1. Steam dome temperatuxe can be determined either by
reactor, pressure (greater than 212'F) using steam
~able, Computer Point RCSTA102, or reactor shell
temperatures (below 212'F) at P614.

2. Vessel bottom drain temperature can be determined by
Computer Point RCSTA101 (if greater than 212'F) or WCS

bottom head drain temperature at P602.

b. Steam dome to idle loop delta T less than 50'F (Both loops
idle).

1. Steam dome temperature can be determined either by
reactor pressure (greater than 212'F) using steam
table, computer point RCSTA102, or reactor shell
temperature (below 212'F) at P614.

2. Idle loop temperature can be determined „ from
recirculation pump suction temperature at P602.

c. Operating loop to 'idle loop delta T less than 50'F.

1. Recirculation suction temperatures can be determined
from suction temperature recorder at F602 or from WCS

suction temperature meter (Pt. 1) at P602 (selected to
affected loop only).

d. Operating loop flow rate is less than or equal to 50K of
rated jet pump loop flow (27.125 mlb/hr sum jet pump flow
indicator on P602). To ensure this requirement is met, it
will be necessary to have the operating pump running in
slow speed prior to starting the idle pump.

e. When both recirculation pumps are idle, dT between
reactor coolant (use WCS inlet or RHS Hx inlet) and idle
loop temperature is <50'F.

10.0, Operation of the Reactor Recirculation System shall be withiy
the limitations of the "Power-to-Flow Operating Map," Figure 1,
or Figure 2 of N2-0P-101D.

11.0 If both CRD seal purge injection and cooling flow (CCP) are lost
when the pump temperature is greater than 200'F, the pump must
be tripped within 90 seconds.

12.0 Fyrquel EHC becomes corrosive when mixed with water. If
splashed in the eyes, flush with copious amounts of water for at
least 15 minutes and seek medical attention.

13.0 Prevent spillage of Fyrquel EHC. If a spill or leak develops,
immediately wipe it up with a dry rag and take action to correct
the problem.

Page 8 of 153
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D. E (Cont)

14.0 Plant operation at low recirc. flow and near the 100K rod line
can result in increased APRN and LPRN noise levels. (Refer to
Tech: Spec. Fig. 3.4.1.1-1 limitation)

15.0 Do not place recirc. flow control in the Flux Auto Node until
greater than 65K power".

16.0 Do not operate recirc. pump when a RHR pump is operating in the
SDC mode in the same loop.

17.0 Cycling of recirc flow control valve to stop (OX) in fast speed
may cause fluctuation in hydraulic line isolation valve due to
hydraulic pressure transients at extent of ram travel;

18.0

19.0

The Flux Manual Mode of the recirc. control system should be
avoided whenever possible to minimize degradation of the Flow
Control Valves (FCVs). Bi-stable recirculation flow will cause
cycling of the FCVs in this mode. Master manual with the flux
estimator in service is the preferred mode of operation at
higher powers. This 'ode of operation will help dampen the
effects of bi-stable recirc. flow on core thermal power.

When isolating Reactor Water sample flow using 2RCS*SOV104
or'RCS*SOV105,the Chemistry Department should be notified to .

ensure that the Reactor Water GEZIP is secured and that
alternate Reactor Water Conductivity Samples are obtained per
Technical Specifications.

20.0
0

Applicable radiological precautions shall be observed, radiation
protection shall be contacted for guidance, as required. All
ALARA practices shall be observed to minimize personnel exposure
and spread of contamination.

21.0 Prior to shif ting recirculation flow control from Flux Manual
(Loop Auto) to Flux Auto verify that either APRM C or E is
unbypassed and operating properly.

22.0 Total drive flow (RHR Shutdown Cooling and Recirculation Drive
Flow) through the jet pumps shall not exceed 5700 gpm when
incore instrumentation is not surrounded by the fuel or blade
guides (all four corners).

23.0 IF pump is being started in accordance with refuel tech spec
requirements and installed vibration instrumentation is
unavailable THEN notify I/C to perform baseline vibration data
collection.

24. 0 If the RWCU influent sample becomes unavailable, then the manual
isolation for the RCS sample line (2RCS-V145) must be opened and
Chemistry must be notified to line up the sample system for
continuous sample from the RCS System.

7CN-
68

25.0 If the Recirc sample is auto isolated while in service, the
manual isolation valve, 2RCS-V145 must be shut prior to
reopening the, SOVs.

Page 9 of 153
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E. TART- P PR EDURE

1.0 't t t

N~TE

'gg

o

The startup procedure below is used whenever the
equipment has been idle for 2 or more hours or if
controls on the HPU have been repositioned since the
last shut down. If neither applies, position the
RETURN <FILTER ISOL VALVES 2011A(B) and 2011C(D) to
NORMAL and enter the startup procedure at Step 1.12.

The Loop A(B) HYDR FLUID OUTSIDE ISOL VALVES may be
closed, to prevent control valve drift during an
HPU/Control System failure. They can be left closed
until after the applicable HPU is restored to
operation.

TC>l-7

Verify the following at the HPU:

a. System valve lineup completed per Table I.
b. System electrical lineup completed per Table II.
c. Reservoir level between LOW (70 gal.) and FULL (80 gal.)

mark on the tank sightglass (to fill see paragraph F.1 ~ 0)..

d. Reservoir fluid temperature between 40'nd 150'F.

e. Louvers on both heat exchangers fully open.

f. Both SUCTION LINE ISOLATION VALVE controls in
position, handle parallel to flow axis.

g. Both RETURN FILTER ISOL VALVES in the closed
handle perpendicular to flow axis.

h. Both OPEN LINE ISOLATION VALVE controls in
position, handle vertical.

"NORMAL"

position,
7QQ.,

"NORMAL"

i. Bo th CLOSE LINE ISOLATION VALVE con trois in
position, handle vertical.

j . Bo th P ILOT LINE ISOLATION VALVE controls in
position, handle offset from horizontal.

"NORMAL"

"NORMAL"

1.2 Verify the following indicators are illuminated at the Hydraulic
Power Unit Status Panel (2CEC-PNL 634).

a. Subloop 1:

1. Pump/Fan Mtr. Stop.
2. Maintenance.

Page 10 of 153
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1.2 (Cont)-

b. Subloop 2:

1. Pump/Fan Mtr. Stop.
2.. Maintenance.

c. j'l~ — Subloops LEAD light is illuminated.

1.3 If reservoir temperature is less than 704F, set RELIEF VALVE
(1-8 or 2-8) on the sub loop to be started to minimum prior to
starting the pump. Set the relief valve (1-8 or 2-8) to 500 psi
after the pump is started, and reset it to 1900 psi after
temperature increases above 70'F. (Counterclockwise rotation
lowers relief valve setting pressure — always lock after
setting.)

gQTE: If during the'erformance of steps 1.4 and 1.5
temperature increases to 145'efore stabilizing, pump
should be stopped to allow reservoir to cool to 140'F.

1.4 Momentarily depress either subloops PUMP/FAN MTR Run pushbut ton
and verify the following:

a. PUMP/FAN MTR Stop light extinguishes.

b. PUMP/FAN MTR RUN light illuminates.

c. PRESSURIZED light illuminates if relief valve (1-8 or 2-8)
setting is undisturbed.

d. Local pressure gauge indicates 1850-1950 psi if relief
valve (1-8 or 2-8) settings were not disturbed.

1.5 Allow pump to operate for a minimum of 30 minutes or until
reservoir temperature stabilizes. After temperature stabilizes,
verify that:

a. Subloop pressure 1850-1950 psi.

be Reservoir. temperature 120-140'F.

c. PRESSURIZED light illuminated.

d. Sub loop pump suction vacuum indicator does not show red
(may be reset if necessary by depressing the button on the
vacuum indicator at the HPU).

e. PRESSURE FILTER light is extinguished.

f. No leakage occurs.
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1.6 Slowly open the operating sub loop Return Filter Iso 1 Valve I
2011A(B) or 2011C(D) and verify that: (a<+. P(

a. Return filter pressure indicator shows less than 50 psi.

b . , RETURN LINE FILTER light remains extinguished.

1.7 Secure the operating subloop by depressing the PUMP/FAN MTR

STOP pushbutton and verify:

a. Pressure decreases slowly to 1500-1725 psi then quickly to
zero.

1.8

b. PUMP/FAN MTR STOP light illuminated.

c. PUMP/FAN MTR RUN light extinguishes.

d. PRESSURIZED light extinguishes (time delay is normal).

Start the other subloop by depressing the PUMP/FAN MTR RUN

pushbutton and verify the following:

a. PUMP/FAN MTR RUN light illuminates.

b. PUMP/FAN STOP light extinguishes.

c. PRESSURIZED light illuminates.

d. PRESSURE FILTER light remains extinguished or if it
illuminates, extinguishes within several minutes.

e. Pump suction vacuum indicator does not show red; it may be
reset by depressing the button on top of the indicator if
necessary.

f. Pressure gauge indicates 1850-1950 psi.

g. No leakage occurs.

1,9 Allow pump to operate until reservoir temperature stabilizes at
120-140'F.

1.10 53gw+ open the operating subloop Return Filter Isol Valve 7lgg.7P
2011A(B) or 2011C(D) and verify:

a. RETURN LINE FILTER light remains extinguished.

b. Pressure indicator shows less than 50 psi on return line
filter.
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Depress the opera ting sub loop PUMP/FAN MTR STOP pushbu t ton and
verify:

a. PUMP/FAN MTR STOP light illuminates.

b. PUMP/FAN MTR RUN light extinguishes.
'.

Pressure decreases slowly to 1500-1725 psi then quickly to
zero.

1.12

d. PRESSURIZED light extinguishes.

Momentarily depress both READY pushbuttons and verify:

N~E: Prior to placing HPU in READY mode it may be necessary
to reset the HPU excessive dx/dt or position feedback
signal (R/C/L) at P634 Rack 1 for HPUA and Rack 2 for Pr +y U

HPUB. Red indicating lights adjacent to the reset
pushbuttons indicate the need to be reset.

a. READY light illuminates.

b. MAINTENANCE light extinguishes.

c. Annunciator 601103(104) "RECIRC FCV A(B) HYDRAULICS CbJ-7Q
INOPERABLE" clears.

1.13

1.14

Decide which subloop is to control actuator and depress its
PUMP/FAN MTR RUN pushbutton and verify that:

a. PUMP/FAN MTR STOP light extinguishes.

b. PUMP/FAN MTR RUN light illuminates.

c. The selected loop LEAD light is illuminated (depress if
necessary) and other loop LEAD light is extinguished.

d. PRESSURIZED light illuminates.

e. Annunciator 601101(102) RECIRC FCV A(B) hydraulics ~N.70
inoperable clears.

Using the LOOP FLOW CONTROL M/A Station at P602 reduce SERVO

,
ERROR to ZERO.
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1.15 At- P602, - verify:

a.

b.

Annunciator 602111(112), "RECIRC FCV A(B) HYDRAULICS MAINT
REQ'D" cleared.

Annunciator 602103(104), "RECIRC FCV A(B) BACK UP HYDR
INOPERABLE" cleared.

c ~ Annunciator 602127(128), "DRYWELL HIGH PRESSURE SWITCH A(B)
TEST POSITION" cleared.

d. Annunciator 602133(134), "DRYWELL HIGH PRESSURE SYSTEM A(B)
INTERLOCK" cleared.

e. Annunciator 602105(106) "RECIRC FCV A(B) MOTION INHIBIT",
in alarm condition.

1.16 Depress the applicable MOTION INHIBIT (Reset) pushbutton at F602
and verify:

a. LEAD sub loop OPERATIONAL light illuminated

b. Flow CONTROL
extinguishes.

VALVE "A(B)" MOTION INHIBIT annunciator

1.16.1

1.17

2.0

Open Loop A(B) HYDR FLUID OUTSIDE ISOL VLVES if closed.

Equipment is now operational and will control the actuator in
response to a demand signal.

n t

gpss e Recirculation pump seal vent is required whenever seal
maintenance has been performed or whenever an isolated
loop is returned to service.

* * * * * A * * Vc * * * * * * * * * * * * * * * * * * * * * * *
MJXXQH

Do not place the seal purge in service if the recirculation
pump is isolated.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2.1

2.2

2.3

Verify the Control Rod Drive Pump is operating.

Verify the recirculation pump suction 2RCS*MOV10A(B) or
2RCS*MOV18A(B) is open on P602.

Remove pipe cap downstream of 2RCS*HYV17A(B) bonnet vent and
connect a temporary hose to the floor drain. Vent the
recirculation loop by opening 2RCS*V150A(B) and 2RCS*V151A(B).
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2.4 Shut 2RCS»V150A(B), 2RCS»V151A(B), remove the temporary hose and

reinstall pipe cap after venting.

2.5

2.6

2.7

2.8

2.9

2.10

Remove pipe cap and install a temporary hose on 2RCS»MOV10A(B)
bonnet vent valve. Open 2RCS»V131A(B) and 2RCS«V130A(B).

Shut 2RCS»V131A(B), 2RCS«V130A(B), remove the temporary hose and
reinstall pipe cap after venting.

Remove pipe cap and install a temporary hose on 2RCS*MOV18A(B)
bonnet vent valve. Open 2RCS*V140A(B) and 2RCS»V141A(B).

Shut 2RCS«V140A(B), 2RCS*V141A(B), remove the temporary hose and
reinstall pipe cap after venting.

Open'r verify open 2RCS-V58A(B), RCS-FCV2A(B) isolation, by the
RDS flow control station at 261'eactor building.

Open 2RCS-V57A(B), seal purge line isolation, by the RDS -flow
control station at 261'eactor building.

2.10.1

2.11

2. 12

If recirc loop is isolated per Section H.1.0 then clear yellow
holdout for jumper installed for 2RCS*SOU90A(B). Independent
Verification of jumper and tag removal is required. SSS shall
sign on holdout sheet to authorize jumper and tag removal.

Verify the seal staging flow is betw'een 3 to 5 gpm as indicated
on RCS-FCV2A(B). Adjust the RCS-FCV2A(B) as necessary.

Verify 2RCS-RV46A(B) is not lifted by observing no water is
coming out at the end of piping.

TCN-67

2.13

2.14

Route the water to the floor drain and vent the seal purge line
by opening 2RCS«V77A(B) and 2RCS*V78A(B). Shut the valves and
reinstall the plug when venting is completed.

Vent the recirculation pump seal inside the drywell as follows:

a ~ For A Pump

1. Remove the pipe cap on 2RCS-V92A.

2. Shut 2RCS-V91A and open 2RCS-V92A until no air bubble
is observed.

3. Shut 2RCS-V92A and reopen 2RCS-V91A.

4. Reinstall pipe cap on 2RCS-V92A.
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2.14 (Cont)

b. For B Pump

1. Shut 2RCS-V98B and open 2RCS-V92B and 2RCS-V91B until
no air bubble is observed.

2.15

2. Shut 2RCS-V91B and 2RCS-V92B.

3. Open 2RCS-V98B.

If pump seal is replaced, perform N2-PM-803 to verify the seals
are installed properly and meet the Bingham Pump requirement.

3.0 t t F

3.1 Observe Precaution/Limitation 9.0 temperature requirement prior
to starting the recirculation, pump. Insure that the required
log entries are made as per TS 4.4.1.4.

3.2

3.3

Place the seal purge system in service and pump seal vent as
required per step E.2.0 of this procedure.

Verify the following interlocks for the Reactor Recirculation
System Controls on P602 for the loops to be started are reset:

a. VESSEL LOW LEVEL INTK A/B (Sill A/B)

b. VLV NOTION INHIBIT A/B (S109 A/B)

C ~

lrcv,-58
Recirculation loop Flow Controller M/A Station A/B in
H(Nanual) with flow control valve 2RCS*HYV17A/B at minimum
position.

3.4

3.5

Verify pump motor and MG set generator lockout relays reset
locally at LPMG control panel.

If RHR is in shutdown cooling operation for the loop to be
started, decure the RHR pump per N2-0P-31.

a ~ IF pump is being started in accordance with refuel tech
spec requirements and installed vibration instrumentation
is unavailable THEN notify I/C to perform baseline
vibration data collection.

CN-5 '(

3.6 Place the following reactor recirculation pump control switches
in the CLOSE position:

a. 2RCS«P1A BRKR 3A
BRKR 4A

b. 2RCS*PlB BRKR 3B
BRKR 4B
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c

MM (

3.7 Reactor Recirculation Valves:

a. 'RCS>'<MOV10 A/B Suction valve OPEN,

b- 2RCS«MOV18 A/B Discharge valve OPEN

3.8 Verify ,Breakers 2A and 2B are open and control switches are in
"NORMAL;"

3.9

3.10

Verify seal cavity temperatures are less than 185'F at P614.

Low speed operating sequence as follows:

a ~ Initiate recirc. pumps vibration monitoring program gerom
data collecting mode and start recorders as follows:

I

1. Using any phone and dial extension 2636.

2. Enter access code "123".
t

3. Push "1" to turn the computer power OFF. After
several seconds proceed.

4. Push "2" to turn computer power ON.

5. Hang up the phone. The gerom program will start
taking vibration raw data and records it on the PC
hard disc at a preset interval. Each set of data
requires about 5 to 6 minutes.

b ~ Notify ISC to start vibration monitoring recorders
2RCS-NBR85A/86A and/or 2RCS-NBR 85B/86B at 2RCS-PNL100.

ce Place the high speed power supply BRKR 5A(B) control switch
in the START position and verify BRKR 5A(B) closes.

'd ~ Observe that the LFMG 1A(B) drive motor BRKR 1A(B)
closes.

e. Observe the starting current in rush and verify thatit decreases as pump speed increases.
H

At 95K of recirculation pump rated speed, the high
speed supply BRKR 5A(B) trips and the pump begins to
coast down.

go When the pump speed has decreased to between 20 and
26K of rated and LFMG 1A(B) is at rated output
voltage, the LFMG 1A(B) output BRKR 2A(B) closes to
energize the recirculation pump motor.
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3.11

3.12

3.13

II

R ED RE (Cont)

Open recirculation FLOW CONTROL VALVES 2RCS»HYV17 A/B by
manually increasing the respective loop flow controller output
signal to 100X; maximum valve position is about 85X indicated or
less than 5700 gpm drive flow during refueling outage when
incore .instruments are not surrounded by fuel and/or blade
guides.

RECIRC LOOP A FLOW CONTROL (K603A)

RECIRC LOOP B FLOW CONTROL (K603B)

Repeat Steps 3.1 to 3.11 to start second recirculation pump.

Monitor recirculation pump/LFMG parameters.

a. LFMG motor rated current is about 73 amps.

b. LFMG generator set voltage 1250 V,
amps less than 98.5 (continuous load)

c. Recirc pump speed 445 rpm.

4.0 XxanaX~

4.1

Low to high speed transfer are to be performed at
about 35X to 40X power as directed by N2-0P-101A.

Verify the following prerequisites at P602:

a BRKR3A(B) and BRKR4A(B) are closed by the breaker red
indication lights.

b.

c ~

d 0

Both RECIRC LOOP A and RECIRC LOOP B Flow Control Stations
at P602 are in the M (Manual) position.

Feedwater flow greater than 3.35 million pounds per hour P~~
(24X of rated), and FW FL < 30X interlock white light is (off. (Depress the pushbutton to reset if required)

Differential temperature between recirculation pump suction
and steam dome temperature is greater than 10.7'F, and
DOME/SUCT LOW DIFF TEMP interlock white light is off.
(Depress the pushbutton to reset if required)

e ~ Reactor ~ater level is between 178.3 inches and 187.3
inches, and LEVEL 3 interlock white light is off. (Depress
the pushbutton to reset lf required)

g ~
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E.

4.2

4.3

Close Loop A (2RCS'<HYV17A) flow control valve to minimum
position .about 14/ to 17K indicated open on P602 by manually TCM qZ
decreasing the output of the recirc'ulation loop flow controller.

Place the high speed control switch (BRKR 5A) for pump
2RCS*PlA to START and observe the following'.

a. 'BRKR 2A trips.

b. BRKR lA trips.

c. Pump speed decreases to 20K of rated speed (350 rpm) and
BRKR 5A closes. (3 seconds time delay)

d. This step has been deleted.

e. Pump accelerates to lOOX rated speed (1782 rpm).

4.4 Close Loop B (2RCS>'<HYV17B) flow control valve to minimum
position (about 14K to 17K indicated open on P602). Place the
high speed control switch (BRKR 5B) for 2RCS*P1B to start and TCtv .>
observe the following:

a. BRKR 2B trips.

b. BRKR 1B trips.

c. Pump speed decreases to 20K of rated speed (350 rpm) and
BRKR 5B closes. (3 seconds time delay)

d. This step has been deleted. FCN-gg

e... Pump accelerates to 100K rated speed (1782 rpm).

4.5 If recirculation flow control valve is stuck, increase hydraulic
power unit pressure to 2100 psig maximum by adjusting relief
valve and open the flow control valve.

Once the recirculation flow control valve is operational, return
hydraulic power uni,t pressure to between 1850 and 1950 psig.

4.6 Monitor operation of the Reactor Recirculation System at minimum
flow with the recirculation pumps on the fast speed power supply
(See precautions for motor parameters and allowed flow mismatch
between loops.)

4.7 Monitor Recirc Pump vibrations per Section E.3.10.a and using
frequency per Note CC of N2-OSP-LOG-SSALL or S001 if Flow ~N-
Control Valve is less than 15K open. 6S

4.8 Control Reactor recirculation flow using the LOOP FLOW CONTROL
M/A Stations.
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5.0 w ntr r n f f M n t L

%c ')c 1c >c fc %c A 'Ic lc %c >c 1c 4 A lc 1c %c 0c Vc 1c 1W 1V * 4 '>c A * lc * sc >c

Loop Auto Mode should not be
time. See Section D.18.0.

5'c 1 c 1c Pc 1c A * A A'''c Vc * 1c *

used for extender periods of

***********A **A fc A

Reactor recirculation system flow control system transfer to
Loop Auto (flux manual) control from loop manual control may be
conducted anytime following the shift of recirculation pumps to
high speed operation when fuel is not being preconditioned.
Consult with Reactor Analyst prior to placing control system in
LOOP AUTO.

If desired to operate recirc. flow control system in Flux Manual
proceed as follows:

5.1 Verify the Reactor Recirculation and Flow Control Sj7stem
Configuration is established as follows:

a. Both reactor recirculation pumps in operation at High
Speed. (60Hz)

b. LOOP A FLOW CONTROL and LOOP B FLOW CONTROL in operation in
the MANUAL mode.

c. Both Flow Control valves (2RCS*HYV17A and 2RCS*HYV17B) at
about same position

d. Recirc Flux Control in MANUAL mode.

Manual adjustment of Loop Manual Controller may be
required to perform steps 5.2 and 5.3 below.

5.2 Adjust Recirc Flux Control output signal using the controller
/ " " " "" " JJJHLJMM

LOOP A and LOOP B are zeroed.

5.3 Adjust Recirc LOOP A and LOOP B FLOW CONTROL output signals
using the controller INCREASE/DECREASE positioners until the
5~@gg meters for LOOP A and B are zeroed.

5.4 Depress the AUTO pushbutton of the Recirc LOOP A FLOW CONTROL to
transfer the positioning control of Loop A FLOW CONTROL valve
(2RCS*HYV17A) to the Flux Controller.

5.5 Depress the AUTO pushbutton of the RECIRC LOOP B FLOW CONTROL to
transfer the positioning control of LOOP B FLOW CONTROL valve
(2RCS»HYV17B) to the Flux Controller.
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5.6 Both loop flow control valves are now in gang control via manual
operation of the Flux controller in conjunction with the loop
flow feedback circuit.

5 ' Power level changes shall be within the limitations of the
"Powe'r-to-Flow Map". N2-0P-101D, Figure l.

6.0

gpss o The recirc. flow control system should be operated in
FLUX AUTO when fuel is not being preconditioned.
Consult with Reactor Analyst prior to placing control
system in FLUX AUTO.

Vc Vc Yc Vc tc N~ci'c * fc A tc tc i'c **A*************s'c tc

6.1

Do not place recirc flow control in flux auto when reactor
power is less than 65X.

Vc 1'c 5'c * Vc 1c Vc 1'c 6 6 * A * * * 1'c * * * * * * * * * * * * * * 'lc 1c

81

Place the flux estimator bypass switch (S122) in the OPERATIONAL
position, (not bypassed). The white light above the switch
should be on.

Jggg e With recirc. flow control in FLUX AUTO the flux
estimator should not be placed in the bypass
position. If the flux estimator is not available, or
malfunctions, the system should be returned to FLUX
MANUAL or LOOP MANUAL.

6.2 Depress then release the flux estimator alarm reset pushbutton
on P602. Verify the flux estimator FAILURE and NEEDS
MAINTENANCE lights are not lit.

6.3 Verify the flux estimator filter select switch (H13-P634 rack 2
in the Control Room) is in the Hi-P position or place in Lo-P
position 'if. plant will stay at less than 75K rod line or during
test.

6.4 Zero the flux error meter by operating the manual control lever
on the MASTER M/A station.

6.5 Verify APRM-C or E is unbypasqed and operating properly.

6.6 Depress A (auto) pushbutton on the FLUX M/A station. Both loops)
are now being controlled in manual from the MASTER M/A station
in conjunction with the flux feedback circuit.
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**l*Yc*****PcPc****Wc~ A*~'c A******dcYc A*fc
MAGXQH

Fyrquel EHC becomes corrosive when mixed with water. If
splashed in the eyes, flush with copious amounts of water
for at least 15 minutes and seek medical attention. Prevent
spillage of Fyrquel EHC. If a spill or leak develops,
immediately wipe it up with a dry rag and take action to
correct the problem.

* * * A * * * * * * * * * * * * A * * * * * * * * * * * A' A *

Verify the reservoir breather (C-38) is open to atmosphere.

1.2 Verify the drain valve (C-28) is closed and its outlet plugged.

1.3

@Qg: Only Fyrquel EHC fluid shall be used.

Assemble transfer pump for filling.
1.4 Thoroughly clean and dry the top of the fluid drum and transfer

pump drum probe using only clean lint free rags and
chloride'ree

solvents.

1.5 Insert drum probe in drum.

1.6 Pump and discard 2 to 3 gallons through the transfer pump while
monitoring the filter dirty alarm.

1.7 Connect transfer pump outlet to fillconnection of reservoir.

ggg o Transfer pump dirty filter indication and reservoir
level should be monitored continuously during
filling. TANK EMPTY light shall extinguish shortly
before fluid becomes visible in the sight glass. TANK
LOW light shall extinguish when fluid level is
approximately at the low level mark on the sight glass.

1.8 Operate the tr'ansfer pump as required to fill reservoir to one
inch below the "High" mark.

1.9 Disconnect the transfer pump outlet from filling connection and
recap or plug both.

1.10 Withdraw and cap drum probe. Return transfer pump to storage
area.
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2.0 w

2.1 Verify Sub loop 1 (2) HPU operational and controlling Flow
Control Valve.

2.2 Momentarily depress SUB LOOP 2 (1) READY pushbutton if necessary
to

obtain.'.3

a. SUB LOOP 2 (1) READY light illuminated.

b. SUB LOOP 2 (1) MAINTENANCE light extinguished.

Momentarily depress Sub Loop 2 (1) PUMP/FAN MTR RUN pushbutton
and verify the following Sub Loop 2 (1) indications are
illuminated.

2.4

a. SUB LOOP 2 (1) FAN MTR RUN light.
b. SUB LOOP 2 (1) PRESSURIZED light.
Depress Sub Loop 2 (1) LEAD pushbutton and verify the following .
indications illuminated.

3.0

a. SUB LOOP 2 (1) LEAD light.
b. SUB LOOP 2 (1) OPERATIONAL light.

c. SUB LOOP 2 (1) PRESSURIZED light.
d. SUB LOOP 1 (2) PUMP/FAN MTR STOP light.
e. SUB LOOP 1 (2) READY light.

3.1 Check the annunciators for cause of pump trip and decide whetherit should be restarted.

a. Review Precautions/Limitations D.1.0, D.3.0 and D.5.0
through D 8.0 and perform the required surveillance on
Precaution/Limitation D.9.0. Insure that the required log
entries are made.

3.2 Verify that the pump control switches are lined up for starting
sequence and that their breakers are operable.

a. BRKR 3A Closed
b. BRKR 3B Closed
c. BRKR 4A Closed
d. BRKR 4B Closed
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3-3 Verify that the Dome/Suety Lo. Diff. Temp. back lit interlock
switch for the affected pump at P602 is off. Depress the backlit switch to determine if the light goes out. If it does, the
interlock is clear. If it does not, the pump will not start.

3 ' Verify that annunciator 602213 (214) "RECIRCU PMP 1A (B) MOTOR

AUTO TRANSFER NOT COMPLETE" is not lit.
3.5 Verify that control power is available to the high speed control

switch(s) BRKR 5A (5B).

a. Green indicating light above the switch is lit.
b. Annunciator windows 602207 (208) "RECIRC PMP 1A (B) LOW

SPEED AUTO TRANSFER NOT AVAILABLE"is not lit.
3.6 Verify that annunciator 602131 (602132) "RECIRC PMP 1A (B) MG

SET INTERLOCK BYPASSED" is clear.

3.7

3.8

3.9

3.10

3.11

3.11.a

3.12

.Verify that the LFMG sets are available and that the LFMG .

lockout relays are not in lock out.

Verify that the pump suction valves are open (2RCS*MOV10A (Bg).

Verify that the pump discharge valves are open (2RCS*MOV18A(B)).

Verify the idle recirculation loop flow controller M/A station A
(B) in manual with the flow control valves 2RCS*HYV 17A (B) at
minimum (about 8X to ill open as indicated on P602).

Verify the reactor is below the 80K Rod Line. Consult with
Reactor Analyst as required.

Transfer the running recirc pump to slow speed IAW Sect. G.1.0.

Verify idle pump seal cavity temperatures are less than 185'F at
P614.

3.13 Verify the operating loop rated jet pump flow to less than 50K
of rated (27.125 mlb/hr on sum jet pump flow indicator on P602).

ggg o If the total feedwater flow is less than 24K of rated
(3.35 million lbs/hr) the idle loop will start in high
speed and trip to 15 Hz, otherwise, it will remain in
60 Hz. This transfer to slow will occur if TOTAL FW

LO FLO INTK "A" ("B") RESET remains lit after being
depressed.
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3.14 Start the pump motor by placing the control switch for BKR 5A
(5B) to the START position. Monitor the appropriate pump speed
indicator. For low speed starts (feedwater flow less than .242 I
NBR), observe the full speed trip as the pump reaches 95K ,~peed
and closure of the low speed breaker as the pump speed
approaches 25K. For high power starts (feedwater flow greater
than 242 RBR), the pump will accelerate to 1002 speed and remain Pff
at, full speed.

3.15 This step has been deleted.

3.16 If the recirculation flow control valve is stuck, increase
hydraulic power unit pressure to 2100 psig maximum by adjusting
relief valve and open the flow control valve.

3.17 Once the recirculation flow control valve is operational, return
hydraulic power unit pressure to between 1850 and 1950 psig.

3.18 Check the Servo error meters on the Flow M/A Station for OX
error.

3.19

3. 20

Observe temperatures of the pump motor windings and bearing
temperature of all components for normal indication.

I

Balance the flow between the two loops by adjusting 2RCS*HXV17A
(B) as required.

3.21

3.'22

Verify the following Tech. Spec. are met:
TS 3.4.1.2 Jet Pumps and
TS 3.4.1.3 Recirculation Loop Flow and
TS 3.4.1.1 Recirculation Loops

Return both recirc pumps to fast speed IAW Sect. E.4.

4.0

NORMAL OPERATION USING M/A FLOW CONTROLLERS will be to increase
or decrease recirculation flow according to power demands. This
will be accomplished by operating the control lever of the
appropriate M/A Station in control. Loop Manual or Master
Manual control of the individual FCV M/A station will be the
normal mode of operation. See Section D.18.0.
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5.0 gy~r~tigng~llggj<~

During normal operations, MONITOR THE PUMP PERFORMANCE parameters
as stated in the following table.

HQXES: l. If operating parameter exceeds Alert, contact
Operations Management to investigate the cause. If
the operating parameter has not been decreased
below Alert within 72 hours, pump may require
shutdown.

2. If operating parameter approaches Danger Limit,
immediate Operation Management evaluation is
required. Pump shutdown may be required.

3. Alarm response procedure provides required operator
actions if the operating parameters are exceeded.

I

Injection fluid
inlet pressure, Pl 1020 psig

"+ 50 psig

Without
Lru~t~n

<1020 psig N/A 1200 psig„TCN-~y
CN- e5

Upper seal staging
pressure P2 510 psig

+ 50 psig

<255 psig»»» <100 psig
Between 255 'R >765 psig OR >920 psig ~++to 765 psig

Seal recirculation
outlet temp. Tl
TE29A(B) RCSTA17(18)

884F »*
AND

115'F» 150'F»

>185'F N/A TCN- ~5

Upper seal fluid
outlet temp T3
TE28A(B) RCSTA15(16)

96 OF»»

AND
127oF 153 F* >185'F >200'F

Cooling water (CCP)
design inlet temp 60 — 105'F 60 — 105'F N/A 110'F

(>CN- sg

Seal staging
design flow Ql

Seal Heat Exc to.
lower seal chamber
temp T2 TE30A/B
RCSTA19(20)

1.3 gpm

86'F

1 ~ 3 gpm

N/A

0.8 gpm LOW

1.6 gpm HI

>185'F

1.8 gpm

>200 F

Seal leakage Q2 <0.3 gpm 0.3 gpm >0.8 gpm 1.2 gpm

»»»Based on injection fluid inlet pressure (Pl) of 1020 psig. TC1V. {.,-
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5.0 (Cont)

NTA IN (Cont)

Motor frame
vibration NBSSSA(B)
RCSNC03(04)

2 mils»»

Without~~ti
2 mils** >3 mila** >5 mils*»

Shaft vibration
NBS86A(B)
RCSNC03(04)

6 mils »» N/A >13.5 mils >1> mi18 ~ICg.eq

Expected temperatures at 533'F pumpage temperature, minimum cooling water
flow and seals staged.

»» At design conditions

G. ~D P E

1.0 ~r~~~f'<ggg t

Verify the following at P602:

a. BRK 1A/B control switches in "NORMAL".

b. BRK 2A/B is open ("NORMAL").

c. LFMG generator and pump motor lockout relays reset at LFMG
control panel.

1.2

E}XE: Recirc Loop Flow Control will automatically be
transferred to Loop Flow Manual.

Simultaneously. position both Pump Drive Motor BRKR 5A and BRKR
5B switches to TRANSFER-MG position and observe the following:

a ~

b.

Co

d.

e.

BKR 5A trips.

BKR 5B trips.

BKR 1A and BKR 1B close.

Pump speed decreases to between 460 and 350 rpm.

BKR 2A and BRKR 2B close.

f. Pump speed stabilizes at about 445 rpm.
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G ~ H WN PR EDURE (Cont)

)C )C 'lC 'lC )C )C )C lC )C )C 'lC )C 'lC ')C )C )V )7C )C * )C * )C )7C )7C ))C )C )C )C )C )C )C )C

If in single loop operation, log in the CSO log, the
differential temperatures required by T.S. 4.4.1.1.2 within
15 minutes prior to performance of the next step.

)1C l'C l'C l'C )C )'C )BC )7C * 17C * * * * * * * * * * * * * * * * * * * * )C ) C

1.3 Use the RECIRC LOOP A and LOOP B FLOW CONTROL M/A CONTROLLERS to
open flow control valve to maximum open (about 857).

1.4 Monitor recirculation pump/LFMG parameters.

4 a. LFMG motor rated current 73 amps.

b. LPMG generator set voltage 1250 V, amps less than 98.5 Amps
(continuous load).

2.0

It is desirable to maintain forced coolant flow using
recirculation pumps during plant shutdown until the
loop is placed in shutdown cooling.

2.1 Notify Reactor Analyst, reduce power by inserting rods if
necessary. Predict the power flow map region to be entered
after one pump trip and take appropriate actions per N2-0P-101D,
Sudden Decrease of Core Flow.

2.2 Stop the reactor recirculation pump as follows:

a. Reduce flow for the pump to be tripped by closing
2RCB*RYP17A(B) to approximately 142 to 172 indicated. ~TQ4 62

b. If pump is operating at high speed, open BRKR5A(B) by
momentarily placing control switch to stop at P602.

c. If pump is operating at low speed, open BRKRlA(B) by
momentarily placing control switch to stop at P602. Verify
BRKR2A(B).opens automatically.

d. Observe that the pump coasts down. Verify that pump speed
indicates 0 rpm at P602 after coast down.

e. If the pump motor speed fails to reach 0 rpm one minute
after pump trip, shut the pump discharge valve
2RCS*MOV18A(B). Reopen 2RCS+MOV18A(B) if necessary five
minutes after the valve is fully closed.

2.3 If recirculation loop isolation is required, refer to Section
H.1.0.

2.4 Refer to Section H.7.0,'Single Loop Operation.
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G. UUU'DDJIMN PR~CED~U (Cont)

3.0

3.1 Momentarily depress either the SHUTDOWN pushbutton at P602 or at
P634 to shutdown the HPU.

3.2 Verify the following lights illuminated for BOTH Sub Loops.

a. PUMP/FAN MTR STOP lights.

b. MAINTENANCE lights.

c. FCV MOTION INHIBIT light at P602.

HE FF N L P

1.0 R i t'
t't t'c * fc * t'c Vc t'c fc Vc fc **A t'c **************fc * Vc

CRD seal injection flow should be isolated before
recirculation loop isolation to prevent overpressurizing.the
recirculation pump casing.

A ~'c i'c t'c h i'c * A >'c A A' A A * * * A * * * * * Yc A A A * * /c >'c *

If recirculation loop isolation is re qui red , perform the
fo 1 lowing :

Verify recirculation pump is shut down .

Issuing yellow holdout on jumpers provides for SSS
no tification , documentation , and Independent
Verification to satisfy AP-6 . 1 Exc lus ion requi remen ts
of Step 1 . 3 . 1 .

1.2

1.3

Issue yellow holdout to SSS for jumpers installed in Step 1.3.
Independent Verification of tag placement is required. SSS
shall sign holdout sheet authorizing tag placement.

Shut seal staging valve 2RCS*SOV90A(B) by applying jumper.

TCN-67

a. For 2RCS»SOV90A, jumper EE-7 to EE-8 at 13.8 KV switchgear
2NPS-SWG001 Cubicle 1-6.

b. For RCS*SOV90B, jumper EE-7 to EE-8 at 13.8 KV switchgear
2NPS-SWG003 Cubicle 3-4.

1.4

1.5

1.6

Shut 2WCS*MOV105(104) WCS Suction Isolation.

Shut 2RCS*MOV18A(B) Recirculation Discharge Isolation.

Shut CRD seal injection valve 2RCS-V57A(B).

1.7
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2.0
P

Re c ir~l~t'n~~rip.
2.1 For one recirculation pump trip:

a. If.reactor scram occurs:

1. Perform the scram recovery per N2-0P-101C, Section H.

2. Determine the cause for the recirc. pump trip and
consider restarting the pump per Section F.3.0.

b. If reactor does not scram:

gag o It takes about three hours for I&C technician to
adjust APRM Scram and Rod Block setpoint for
single loop operation. I&C Department should be
notified immediately after pump trip.

If a single pump trip results in natural circulation
(i.e. single pump trip from single loop operation) .

while the plant is in the RUN mode, immediately place
the mode switch in SHUTDOWN. See N2-OP-101C for scram
recovery.

2. If the plant is not in natural circulation, refer to
N2-0P-101D, Sudden Decrease of Core Flow for immediate
actions as required.

3. Reduce flow rate of operating loop to less than 41,800
gpm (volumetric flow rate; recorder at 2CEC*PNL602).

4. Transfer the recirc flow controller to LOOP MANUAL on
both loops.

5. Notify I&C to perform APRM Scram and Rod Block
setpoint change.

6. Close the Flow Control valve for the ~~i pump to
OX indicated.

7. Reduce thermal power to less than 70K of rated thermal
power (Within the normal operation zones, Figure 2 of
N2-0P-101D).

8. Verify the core flow and thermal power limitation per
T.S. Fig. 3.4.1.1-1.

9. Verify that tripped pump motor speed indicates 0 rpm
at P602 after coast down.
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H. QF

2.1.b (Cont)

D E (Cont)

11. Determine the cause for recirc. pump trip and consider
restarting the pump per Section F.3.0

12.'f the second recirculating pump cannot be restarted
refer to Section H.7.0, Single Recirculation Loop
Operation.

13. If the second recirculating pump can be restarted
successfully, recover using N2-OP-101A or N2-OP-101D
as a guide.

2.2 For two recirculation pump trips'.

a ~ If reactor scram occurs:

1. Perform the scram recovery per N2-0P-101C, Section H.

2. Determine the cause for the recirc. pump trip(s) and
considex restarting the pump(s) per Section F.3.0.

3. Use N2-OP-101C as a guide for decay heat remgval,
vessel thermal stratification, and cool down.

b ~ If reactor scram does not occur while in RUN
mode.'.

Immediately place the mode switch in the SHUTDOWN
position.

Co

2. Refer to N2-OP-101C for scram response.

If reactor scram does not occur while in STARTUP mode:

1. Start the tripped pump per Section F.3.0 of this
procedure.

2. I'f one pump can be restarted, refer to Section H.7.0,
Single Recirculation Loop Operation.

3. If both pumps can be restarted, use N2-OP-101A as a
guide to recovery.

4. If neither pump can be restarted, continue with plant
shutdown as required by T.S.3.4.1.1 action b. Use
N2-OP-101C as a guide.

3.0

3.1 If seal injection water is lost, operation of the recirc. pumps
may continue providing that RBCLC is available to the effected
pump(s) ~ Honitor pump temperatures at P614, and take
appropriate actions if any parameter exceeds F.5.0) table.
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II. gF~FN RMA~LRJQE~DRE4 (Cont)

3.2 If reactor is in cold Shutdown and recirculation pump is NOT
being used as an only mechanism for the forced core circulation,
trip the reciqcglation pump.

4.0 p

If Reactor Building CLOSED LOOP COOLING (CCP) to the
recirculation pump IS LOST, operation may continue without
detrimental effects. Seal temperatures will rise approximately
40'F above injection water temperature. Restore CCP as soon as
possible and:

a. Monitor Motor winding temperatures (P614), shutdown the
affected pump if temperature exceeds 248'F continuous or
266'F intermittent.

b. The loss of CCP to the pump motor winding cooler will be a
limiting factor in continuing pump operation.

5.0 B th

If both seal injection and cooling water flow are lost, the pump
must be shut down.

a. Manually trip the affected pump by placing the BRKR5A(B) or
BRKR1A(B) to STOP.

b. Refer to N2-0P-101D, Sudden Decrease of Core Flow and take
appropriate action.

c. Veiify 2RCS*SOV90A(B) is closed by the upper seal pressure
increased to approximately same as lower seal pressure.

gpss o Step d. and e. should be performed if loop
isolation is being considered.

d. Shut the seal purge valve 2RCS-V57A(B) to prevent over
pressurizing the recirculation pump casing.

e. Isolate the pump by closing 2RCS*MOV10A(B), 2RCS*MOV18A(B)
and RWCU suction valve 2WCS*MOV105(104) at P602.

f., The pump must remain shutdown until CRD Seal Injection Flow
has been restored and the Seal Cavity Temperature has been
gradually cooled.

g. If pump seal cavity temperature exceeds 200'F, the pump
should not be restarted. Establish CRD seal injection,
remove seals for inspection during the outage.

h.
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H. FN L D E (Cont)

6.0

Seal Failure is indicated as "ollowing:

a. Failure of No. 1 Seal only. (Lower Seal)

No. 2 Seal pressure would approach No. 1 Seal pressure.
Resulting in FS-N007 (FS .40A/B) alarming. (Alarm window
602115, (602116) "RECIRC PMP lA(B) SEAL STAGING FLOW

HIGH/LOW") and slight seal cavity temperature increase.

b. Failure of No. 2 Seal only. (Upper Seal)

No. 2 Seal pressure would drop, dependent upon magnitude of
the failure. Leakage through FS-N002 (FS 39A/B) will
exceed the set point and alarm. (Alarm window 602109
(602110) "RECIRC PUMP 1A(B) OUTER SL LEAKAGE HIGH").
Annunciator 602115 (602116) "RECIRC PUMP 1A(B) SEAL STAGING
FLOW HIGH/LOW" in alarm due to low flow, computer point
RCSFC05 (RCSFC06).

c. Failure of both seals.

Pressure in both seal cavities would drop, depending on the
magnitude of the failures. (Lower seal cavity pressure may
not drop significantly unless failure was large.) Both
FS-N002 and FS-N007 would alarm (Annunciators 602115
(602116) and 602109 (602110), seal cavity temperature will
be increased.

6.1 The condition of the intact seal must be constantly monitored.
Take appropriate action if seal operating parameter exceeds
Table F.5.0.

6.2

7.0

Leakage rates to the Drywell equipment and floor drain tanks
must be monitored closely. Refer to T.S. 3.4.3.2 for reactor
coolant system leakage requirements.

n t
7.1 If idle recirculation loop isolation is required, refer to H.1.0

of this procedure.
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H.

7.2

FF N RMAL PR ED (Cont)

During single loop operation, the following Tech. Spec. Limiting
Condition of Operation shall be complied within four hours (T.S.
3.4.1.1).

Egg: Reactor Recirculation System operation shall be within
the Power/Flow Map (Figure 2 of N2-0P-101D).

a. Notify Reactor Engineer to reduce the thermal limit per ~ryan gN2-RESP-1 and perform N2-RESP-7.

b . Place the recirculation flow control, system in LOOP MANUAL.

c. Reduce thermal power to less than 70K of rated thermal
power and to within Normal operation zones of Figure 2.

d. Increase Minimum Critical Power Ratio (MCPR) by 0.01 to
1.08.

e. Reduce the Maximum Average Planar Linear Heat Generation
Rate (HAPLHGR) limit to 0.81/0.79 times the two (l'~';«
recirculation loop operation limit.

f. Reduce the Average Power Range Monitor (APRM) Scram and Rod
Block and Rod Block Monitor Trip Setpoint and Allowable
Value for single loop operation.

g. Reduce the volumetric flow rate of the operating
recirculation loop to less than 41800 gpm.

h. Within 15 minutes prior to either Thermal Power increase or
recirculation loop flow increase, verify and enter in
N2-OSP-LOG-8001 that the differential temperature are met
(T.S. 4.4.1.1.2) if Thermal Power is less than or equal to
30K of Rated Thermal Power or the operating loop flow is
less than or equal to 50K of rated jet pump loop flow.

7.3 Perform N2-OSP-LOG-D001 Appendix "B" as required per Tech. Spec.
4.4.1.2.b.

7.4 Perform N2-OSP-LOG-S001 or N2-OSP-LOG-SQALL as required to
satisfy Tech. Spec. 4.4.1.1.1.

7.5 Refer to, N2-OP-101D Section 10.2, Equipment Out-of-Service
~9

Analysis, for continued operation.

8.0 'n 'r P~ A 1B t lw FAT

8.1

8.2

Obtain SSS permission to perform the following steps.

Log permi.ssion in SSS log.
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H. (Q~Fg@5~R~g)ggES (Cont)

ggp o RECIRC PMP 1A MG SET INTERLOCK BYPASSED and RECIRC PMP

1B MG SET INTERLOCK BYPASSED annunciators 602131 and
- 602132 will alarm when the following steps are

performed.

8.3

8.3.1

8.3.2

8.4

8.4.1

8.4.2

8.5

8.5.1

8.5.2

8.6

8.7

8.8

8.8.1

8.8.2

8.9

Place the POWER INTLK BYPASS switch in BYPASS at panel
B35-P001A(1B).

Log switch(s) in BYPASS in SSS log.

Log verification of switch(s) in BYPASS in SSS log.

Place the LOW TOTAL FW FLOW INTLK BYPASS switch in BYPASS at
panel B35-P001A(1B).

Log swi.tch(s) in BYPASS in SSS log.

Log verification of switch(s) in BYPASS in SSS log.

Place the STEAM LINE/PUMP SUCTION AT INTLK BYPASS switch in
BYPASS at panel B35-P001A(1B).

Log switch(s) in BYPASS in SSS log.

Log verification of switch(s) in BYPASS in SSS log.

Log permission in SSS log to restore switch(s) to NORMAL.

RECIRC PMP 1A MG SET INTERLOCK BYPASSED and RECIRC PMP
1B MG SET INTERLOCK BYPASSED annunciators 602131 and
602132 will clear when the following steps are
performed.

HQXE:

Place the POWER INTLK BYPASS switch in NORMAL at panel
B35-P001A(1B).

Log switch(s) in NORMAL in SSS log.

Log verification of switch(s) in NORMAL in SSS log.

Place the LOW TOTAL FW FLOW INTLK BYPASS switch in NORMAL at
panel B35-P001A(lB).

When desired to remove BYPASS (allow SLOW speed recirc pump
operation), obtain SSS permission to perform the following steps.

8.9.1 . Log switch(s) in NORMAL in SSS log.

8.9.2

8.10

8.10.1

8.10.2

Log verification of switch(s) in NORMAL in SSS log.

Place the STEAM LINE/PUMP SUCTION AT INTLK BYPASS switch in
NORMAL at panel B35-P001A(1B).

Log switch(s) in NORMAL in SSS log.

Log verification of switch(s) in NORMAL in SSS log.
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EDURE RM DI I N

1.0 ~021(+ - Reactor Recirculation Pump 1A Flow Control Valve Hydraulic
System is Inoperable.

RECIRC
FCV A
HYDRAULICS
INOPERABLE

602101

602101

RCSBC07 RCS FCV A HYDR
INOP

No control of the
actuator by either
subloop and no
equipment response
when the NOTION
INHIBIT reset push-
button is depressed
as sensed by device
AMC-6.

1.2 & Jl

FCV A locks as is.

1.3

a. At P634 check the status of the HPU for FCV A.

b. If no subloop is Ready and Operational, check for any of the
following:

1. TANK EHPTY alarm illuminated.

2. OIL HOT alarm illuminated.

3. Both OVERLOAD/UNDERVOLTAGE alarms illuminated.
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»" .g»» ~ ~», T v» A». ';. - QPT».,n+j~ ~t opt)yv

c- Tf a !»A%i( PAL~;., alarm is illu»minated, check the following:

1-'AKE LOW alarm is illuminated-

2..Level of ti.e hydraulic f uid tank-

3. The HPU fo" leakage.

if the tank emptv alarm is valid and the leak is in one
subloop, isolate the subloop and refill the tank in
accordarc with this procedure- After the refill, place the
operable "- cbloop back in s rvice in accordance with this
o ocedu-e

If the iank emptv alarm "s valid and the leak is not at the
HPU, it must be assumed to be on the common actuator open,
close c" pi"o piping within the primary containment. With
the flow conirol ~alve incperaole, the reactor recirculation
o;»mp should be removed from s rvice in accordance with this
orcced;."-

»

Teel aical specifica"ions shall
app'cable Limi 'ng Condiiion
S atements-

oe
r~t

referred to for the
Operation and Action

If an Oii HO alarm is illuminated, check the following:

1- OIL WASivi alarm is illuminated-

2. ~ubiocp cooling fans are operational.

3. Subloop heat exchang " air inlet dampers are open.

A high area ambient temperature does not exist.

5 ~ At the HPU, pump discnarge pressure is less than 1950
ps-'-g.

Us poriable fans to reduce tank temperature and area
amoient temperature if necessary- After oil temperature has
de reased ic less ihan 140'2, restart a subloop in the
maintenance mode .n accordance w "h ibis procedure. Verify
that .h ccoling componenis of ihe subloop are functioning
correc y "ior to placin" =i back in service in accordance
~ith this procedure.
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I PR 7DURT Q 6, ~~RRT™~;NG AT Agent P vjgl'7I NQ {iont)

C ec'c 'hat oem d.".scha ge::assures are between 1850 and
1 5v ps-g. 1:. cress =es ar highe" than 1950 psig, adjust
toe relief valve ' redu th pr ssuxe and increase flow to
»QO )0 t 0 pQ fl 0h»at vz 4K g» ~

e- .'. octh GUAR OAD/tWDZRVOLZ'AGE alarms are illuminated, check
the fc.".lcwi1 g.

Th =al cverloads xis

2- Unde rcltage conditicn is o"esent.

bo h pumps have r ooed on cverload, prior to restarting
have th motors and motor controllers, checked-

one o= ooth "r-ve moto"s heck out satisfactory, restart
the ope"able subloop .".. the main enance mode in accordance
wi.h this procedure- Verify that pump discharge pressures
are between 1850-1950 psig and re 'uce the pressure if
necessa.-.y by adj ~sting "elief valve. Check the operating
pump fo» no~i..al cperatx.oa ~

Re '... ne 0 o -h sub loops to R""ADv service in accordance
with this procedur

her RADAR light is i'ivm=nated and no other alarms
il..um nated depress each RMDY pushbutton alternately.

ne""her RKADZ'i"ht will illuminate then check the
CL 1CT+XnZ 1

r. ~ dx/dt Lock Up Ca"d {R d indicating lights in P634
indicate trip ccndition. Rack 1 South side for HPUA.)

2. Tielocity ala~ unit

3 tab..l v de'teCto

Stabxl~ ty a" arm

5- Anaioz'~lectrica c'=cu for a fault

5 i LogL c ci.rcuLt ..Or a sault

The components 1'st " abo~e she. d be checked by the Instrument
and Cent-o'epa" vent-
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2.0 gg]~2 - Reactor Recirculation Pump 1B Flow Control Valve Hydraulic
System is Inoperable.

~Rf~lh: N

RECIRC
FCV B

HYDRAULICS
INOPERABLE

602102

602102

2.1

RCSBC08 RCS FCV B HYDR
INOP

No control of the
actuator by either
subloop and no
equipment response
when the MOTION
INHIBIT reset push-
button is depressed
as sensed by device
BMC-6.

2.2
tmt'CV

B lock as is.

2.3 t'v

a. At P634 check the status of the HPU for FCV B.

b. If no subloop is Ready and Operational, check for any of the
following:

1. TANK EMPTY alarm illuminated.

2. OIL HOT alarm illuminated.

3. Both OVERLOAD/UNDERVOLTAGE alarms illuminated.
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c. Tf -" 7AM( Z~!PX'v alarm is ii:.urinated, check the
following.'-

7&4< LOW alarm is illuminated.

2. ~ Leve" of the;".ydraulic f"uid .ank-

3. Ihe HZU fo- leakage.

lf the tank empty alarm is valid and the leak is in one
subioop, isolate the suoloop and refill the tank in
accordance with this procedur . After the refill, place the
operable subloop back in septic in accordance with ,this
procedure-

E the tank empty aLarm is valid and the leak is not at the
HPU, t must b assumed to be on the common actuator open,
close or p=lot piping with-n the primary containment. With
the flow control valve inoperable. the reactor recirculation
pump should be remcv d from service in accordance with- this
p oce ure-

Technical spec ..ications shall oe
applicable Limiting Condi"=on for
"-tatemen s.

referred to for the
Operation and Action

d- If a- OIL HOT alarm ..s illuminated ~ check the following:

1- OIL vlAH1 a arm is illuminated.

2. "-ubloop cooling fans are operational-

3. Subloop heat exchanger air inlet dampers are open.

A high a"ea amoi nt temperature does not exist.

5. At the HPU, oump discharge pressure is less than '1950
ps-'g"

Use portab.e f~as to reduce tank temperature and area
ambient tempe-ature -f necessary. Afte" oil temperature has
decreased to less han 140'7, estart a subloop in the
main enance mode in ac orda"..ce with this procedure. Verify
that the cooling ccmponents o" he subioop are functioning
correctly prio" to placing i. back in service in accordance
with th s proced --
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Chec'.c ",~a pump d ac.'"..a=ze pressures are be tween 1850 and
1950 psig- :..": pressu"es a"e hizher han 1950 psig adjust
the relief va3.ve to ro'„duce he pressure and increase flow to
tne heat Qcnanger

'I

e. If both OVER'AD/~.~<0""RVOL'AGE alarms are illuminated, check
the following

1. Therma overloads ezis

2. Undervoltage condition is present.

Ix botn pumps have tripped on overload.- prior to restarting
have the motors and motor controllers checked-

If one or both drive motors check out satisfactory, restart
the operable s! bloop in the maintenance mode in accordance

:with this Drocedure- Verifv that pump discharge pressures
are between 1850-1950 psig and reduce the pressure if
necessary by ad-usting relief valve. Check the operating
pump for normal. opexa -on.

Return one or both subioops to RZADX service in accordance
<3. h !.~As ~!.roc~0"ro-

f- If neither READY 3.ight is "'uminated and"'o other alarms
axe iiiuminat d depress ach READX pushbutton alternately.
If neither READY light will illuminate then check the
following:

1. dx/dt Lock Up Card ~Red indicating lights in P634
indicate trip condition, Rack 2 South side for HPUB).

2. Velocity alarm unit

3. Stability detector

4. Stability alarm uni

5- Analog'electrical circuit for a fault

6- Logic circuit for a fault

The components listed above s'houid be checked by the Instrument
and Control Department.
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3.0 fjg2QQ' Reactor Recirculation Pump 1A Flow Control Valve Back Up
Hydraulic Subloop is Inoperable

N

RECIRC
FCV A
BACK UP HYDR
INOPERABLE

602103

602103

3.1

3.2

RCSBC09 RCS FCV A BU
HYDR INOP

t /gal~
One hydraulic sub-
loop is not in the
ready mode as sensed
by device AMC-7.

NONE

3 ' t'v

a. At P634 check the status of the HPU for FCV A.

b. If a subloop's MAINTENANCE alarm is illuminated, check for
any of the following:

1. TANK LOW alarm illuminated.

2. OIL WARM alarm illuminated.

3. OVERLOAD/UNDERVOLTAGE alarm illuminated.

c. If a TANK LOW alarm is illuminated, check the following:

1. Level of the hydraulic fluid tank.

2. The HPU for leakage.

Page 41 of 153

*Q
N2-OP-29
Rev. 06





I. P EDURE F R ."~"":~< 4 ">~ Pi~~ ':." <"""t)

"he ".-".";( 'c'.~ a'e.=. is va == and he luid loss is due to
leakage a". ":":. ."-hut dow. suolcoo, isolate the subloops in
ecccrdance "it.'"„"his orcce" ure. Ref'l the hydraulic fluid

ir. accc" ~an e with h»s procedure. Initiate the
apo oorie.te m es ." r to repair t¹ out of service subloop
end "estcre i tc READ» status in accordance with this
orocedu e

If tho teak low ala."m is vel- d and the fluid loss is not due
to leakage at the HPU, ther. it must be assumed to be on the
ooen- close or pilo «ine piping within the primary
con te."..rien" .

d- If an IL MAR< alarm is il um nated, check the following:

1- Shut down sublooo's ecol ng »an is operational.

2- "-hut do'er. s. bloop's hea. exchanger air inlet damper is
cpen

3. A high crea ~viient temperature does not exist.

Use por"ab"o fars "c reduce 'enk temperature and -area
ambien'emo .;ature if necessa»y. After oil temperature has
decreased o ess thew 140'«, restart the subloop in the
ma»nterance ..ode .=;. accordance ~ith this procedure. Verify
the." the ceo'ng components of the subloop are functioning
ccrr ctly prior "o olacing it back in service in accordance
with th.s p"ccedure-

Check that oump discharge oressure is between 1850 and 1950
psig. I» pressure is greate" than 1950 psig, adjust the
relief valve to - duce pressure and increase flow to the
heat exchanger.

e. If the OVERLOAD/KiDERVOLTAGE alarm is illuminated, check the
following:

1- Thermal over'cad exis s-

2- Unde»rvoltage condition is oresent.

If the pump has tripped or. ever'oad, prie" to restarting have
the motor and motor controller checked.

If the pump drive motor checks out satisfactory, restart the
operable subloop in the maintenance mode in accordance with this
procedure- Verify that t¹ pump discharge pressure is between
1850-1950 psig and reduce the pr ssure if necessary by adjusting
relief val~e- Check the pump for normal operation.

Return the subloop to rea"y service in accordance with this
procedure-
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4.0 ~2~4 - Reactor Recirculation Pump 1B Flow Control Valve Back Up

Hydraulic Subloop is Inoperable

1 h: N

RECIRC
FCV B

BACK UP HYDR
INOPERABLE

602104

602104

4,]

4.2

RCSBC10

5gt~m~t'~i~
NONE

RCS FCV A BU
HYDR INOP

One hydraulic sub-
loop is not in the
ready mode as sensed
by device BMC-7.

4.3 t'v

a. At P634 check the status of the HPU for FCV B.

b. If a subloop's MAINTENANCE alarm is illuminated, check for
any of the following:

1. TANK LOW alarm illuminated.

2. OIL WARM alarm illuminated.

3. OVERLOAD/UNDERVOLTAGE alarm illuminated.

c. If a TANK LOW alarm is illuminated, check the following:

1. Level of the hydraulic fluid tank.

2. The HPU for leakage.
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R EDURE F ~ ~.i ~ ~~G < =i'~'» Ã~ qCon" ~

If ".o teak ow ala.-.-, is va id and tne fluid loss is due to
leakage at the shu down s'.bloop.- isolate the subloops in
accoxdance >it." ihis pxcced'e- Refill the hydraulic fluid
tank in accordance wi .h this procedure. Initiate the
appropxiaie measures tc repair he out of service subloop
and xes oxe ii to READY staius in accordance with this
p oceduxe

If the tank low a aw .s va "d and the fluid loss is not due
to leakage a" the HPU, ihen it must be assumed to be on the
open.- close o" pilot line pip'ng within the primary
containment-

d- If an OI MAR:I alarm is illuminated, check the following:

Shui "own subloop's cooling fan is
operational'.

Shut down subloop's heat exchanger air inlet damper is
05en ~

3- A high area ambient empexature does not exist.

Use portable f~as to = duce tank temperature and .area
a bien -empexaiuxe if necessa=y- Afte" oil temperature has
decreased to less than 140' restart the, subloop in the
maintenance mod in accordance with this procedure. Verify
that the cool"ng compcnenis of the subloop are functioning
coxr ctly prio" io placing - i back in service in accordance
with th s pro" dure.

Check that pu!Ilp discharge pressure is between 1850 and 1950
psig. If p- ssu"e is gxeatex than 1950 psig, adjust the
relief valve to reduce pressure and increase flow to the
heat exchanger.

e- If the OVERLOAD/UiiOZRVOLTAGE alarm is illuminated, check the
following:

1- Thermal overload exists-

2. Unde~ol ag condition is presents

If ihe pump has tr'pped on ov xload, orior to restarting have
the moto" and motor contro''er checke"-

If t¹ pump d"ive motor checks ou satisfactory, restart the
operable suoloop .. ihe maintenanc mode in accordance with this
procedure- Ver'fy thai the pump discharge pressure is between
1850-1950 psig and -educe t¹ ~~essuxe if necessary by adjusting
relief val~e- Check the pump for normal operation.

Return the subloop to ready sexvi e in accordance'ith this
procedure-
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5.0 ~2~ - .Recirculation Flow Control Valve A Motion Inhibit

R h: N

RECIRC
FCV A
MOTION
INHIBIT

602105

602105

5.1 m t P

RCSBC05 RCS FCV A MTN
INHIB

t Qgg~ (AMC-4)

1. Position setpoint
demand signal ex-
ceeds limits.

2. Velocity feedback
signal exceeds
preset limits for
more than preset
time limit.

3. Position feedback
signal rate of ex-
change exceeds
preset limit while
signal changes by a
preset percentage of
full stroke.

4. Large oscillations
of velocity con-
t'roller deviations
(error) signal con-
tinue for more than
a preset time.
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5 '
(Cont)

mo> o

5- High Drywell
nressure inter-
:ock actuated.

6- No hydraulic
subloop in the
OPERATiONAL mode.

5 '

Flow Conirol Va..v A lock as is.

5-3 rre t'v
a. The mcess ~x/dt o- Posi.ion feedback signal can be

identif=ed bv red indicat-ng lighis .n P634 Rack 1. These
can be zeset by depressing the Reset pushbuttons located
adjacen. o the ndicating ignts-

b- if the so~ rce of the'"tuatcr motion inhibit is not ~

attributed to a HPU malfunction or High Drywell Pressure
interlock, inii"ate meas~ =es to have the instrument and
"ontrol Deparimen rouble shoo. and correct any malfunction
in the "ogic controller.

c. Inv stigate and correc i '".o caus of the High Drywel1

Pressure interlock activa ion if poss'ble.

d. Verify that Sigh Drywe" .:. Pr ssure interlock test is not in
progress'-

At ihe HPU sta us board on P534 check for any of the
following-

1. OVERLOAD/UNDERVOLTAGE condition on BOTH hydraulic
subloops-

OTL HO'P. alarm i1 lumi~e

3- TAVX Z';PTY alarm '1 "-. nated.
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f I" an OVERLMi)/'dL, ERVOLZKQ." ccn ...t" o...s pl esent on 'the
previo'ly o- rational s oloo" ~=".d "h alternate subloop is
not READv fo" transfer, pla he -"...." mat subloop in the
OPERAS'ICAL cond- ion f "=-s =-:

initiate measures to check o 't "h motor electrically. If
the motor checks o~ satis actorv s a tup the subloop in the
iJAIi< B!&CE mode- Ver'~ hat th plm'p discharge press re
is bet'~een 1850-1950 psi- and reduce the pressure if
necessary by adjust-ng relier valve- Check the pump for
IloriTiaJ. Operat on ~

g- If he previously o era - onal subloop's PRESSURIZED
iad cation is extingu shed and the alt mate subloop is not
RZADv for ransfer place tne a'ernate subloop in the
OPERATIONAL condition -.; gossib

At tho 2?U. check

d'or

any signs of leakage and initiate,
measu"es to correc . a-. v :;" present. if no leaks- are
present, start up th previously operational subloop in the .

~1JAIÃ:i'.'ICE mode and chec!c out the pump for normal .
opera 'o * Check tha the discharge relief valve is
properly adjusted =c ma=n -"-n discharge pressure between
1650-1950 psig. Check that p"ess re switch 1-46 or 2-46 is
functioning correctly and that i is valved in correctly.
Check discharg accumulator "o" proper precharge and adjustif necessary-

h- if an CIL HC ala.-..-„ is illuminated, check the following:

I- OiL MA'Ri alarm -s il:'uminated.

2- Subloop cooling fans a" op rational-

3- Subloop heat exchawg " ai- inlet dampers are open.

A high area ambien" temperature does not exist-

5. At the i!PU, pump discha"ge pressure is less than 1950
Qsl g

Use portable fans c " '::. o tank temperature and area
ambient tempe=a u"e if "...ecessary- Af o" oil temperature has
decrease" to ..ess t'-.an 140". ~ restart a subloop in the
maintenance mode .n accordanc with this procedure. Verify

hat, the cooling corn"onents o. the subloop are functioning
ccrrec-iy'r-cr o placing -t oack in service in accordance
with this procedure-
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I. gjgggD T NG A ND I (Cont)

If a high area ambient temperature is the cause of the high
temperature condition follow the appropriate OFF NORMAL
procedure section.

Check that pump discharge pressures are between 1850 and
1950 psig. If pressures are higher than 1950 psig, adjust
the relief valve to reduce the pressure and increase flow to
the heat exchanger.

If a TANK EMPTY alarm is illuminated, check the following:

1. TANK LOW alarm is illuminated.

2. Level of the hydraulic fluid tank.

3. The HPU for leakage.

If the tank empty alarm is valid and the leak is in one
subloop, isolate the subloop and refill the tank- in
accordance with this procedure. After the refill, place the
operable subloop back in service in accordance with this
procedure.

If the tank empty alarm is valid and the leak is not at the HPU,it must be assumed to be on the common actuator open, close or
pilot piping within the primary containment. With the flow
control valve inoperable, the reactor recirculation pump should
be removed from service in accordance with this procedure.

Technical specifications shall be referred to for the applicable
Limiting Condition for Operation and Action Statements.

j. If required, null the servo error using LOOP CONTROLLER M/A
Station and reset FCV Motion Inhibit by depressing the VLV
MOTION INHIBIT RESET Pushbutton for the respective loop on
F602 when conditions have been corrected.
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I. gg ED RE F R TI ~ (Cont)

6.0 ~2 g - Recirculation Flow Control Valve B Notion Inhibit

R~~ h:

RECIRC
FCV B

NOTION
INHIBIT

602106

602106

6.1 g9xplttcz Pd~t

RCSBC06 RCS FCV B MTN

INHIB
1. Position setpoint

demand signal ex-
ceeds preset limits.

2. Velocity feedback
signal exceeds pre-
set limits for more
than preset time
limit.

Gamp~~eta!buC 5Smxm (BNC-4)

3. Position feedback
signal rate of
change exceeds
preset limit while
signal changes by
a preset percentage
of full stroke.

4. Large oscillations
of velocity cont-
roller deviations
(error) signal con-
tinue for more than
a preset time
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6.1
(Cont)

5- High Drywell
Pressure inter-
lock actuated.

6- No hydraulic
subloop in the
OPERATIONAL mode.

6.2

Flow Con rol Valve 5 will lock "p.

6.3

a-, The :"xcess dx!"t or Position Feedback signal can be
identified by -o= indication lights IN P634 Rack 2 (South
Sile). These can be reset by depressing the reset .

pushbuttons ocated adjacent to the indicating lights.
'f n so=re of the actuator motion inhibit is- not
att-ibu ed. to a HPi malfunction cr High Drywell Pressure
int " o"k.- in- iat measures to have the Instrument and
Cont"ol Depa" m rt txcuble shoot and correct any malfunction

1n n 'cgxc cn"xo"ler-

c- Z-.vestigate and co=rec the cause of the High Drywell
Pressu"e interlock ac ivation if possible.

d- Veri"y hat High Dry ell Pressure interlock test is not in
progress

e. At the HPU status ooard on P634 check for any of the
ollowing'-

CU."R CAD/b>DZRVO TAG"»

suoloops-
condit on on BOTH hydraulic

2. " CIL HQ alarm -l~umxnate'.

'R7X w~IPTY a..arm ='umina ed ~
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If an OU:R .~AD/'~iiDZÃvO.:.A"=. c™..dition is present on the
previouslv "peraticna.. "- '.bloop and "he alternate subloop is

OPERA»IONA~ one..t.;c .. "»r ~csszb '

Init":;a e measures to che :": r..t the motor electrically. If
the moto" cho cks o satisfactory startup the subloop in the
iNAINT~P~XC.. mod - V rify that the oump discharge pressure
is between 1850- 950 "s" g and "educe the pressure if
necessary by adj s „ing relic„ valve. Check the pump for
normal cpe atxon ~

g- I the p=eviouslv opera icnal subloop's PRESSURIZED
ind cation is extinguished and the alternate subloop is not
READ~ for transfer plac n a3.ternate subloop in the READX,
OPERAT:ONAL condit"on ='ossible.
A" the -'.PU, check 'or any signs of leakage and initiate
measures to cc=rec a~y =f present- If no leaks- are
p=esen .- start up the previously operat'onal subloop in the-
i'AIi~7~~PS~E mo" e and check out "ne pump for normal
opera ion. Check that the d"scharge relief valve is
prc"erly ad-usted to .aintain discharge pressure between
165C-1950 psig ~ Check 'at pressure switch 1-46 or 2-46 is
funct=oning correctly and that it is valved in correctly.
Check discharg accumulator for proper precharge and adjust
iz n c ssary,

h- I» an OIL ZO7. alarm =s illu;.-'na e '.-check the following:

OII PA.<~i ala»rm is il uminat d.

2- Su loop coolin" fans are operational-
I

3- Subloop heat exchanger air inlet damp rs are open.
U

A high area enbient temperature does not exist-

5- At the HPU, pump discha"ge pr ssure is less, than 1950
nsig-
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I. P EDURE F G A ND T (Cont)

Use portable fans to reduce tank temperature and area
ambient temperature .if necessary. After oil temperature has
decreased to less than 140'F, restart a subloop in the
mainte"ance mode in accordance with this procedure. Verify
that the cooling components of the subloop are functioning
correctly prior to placing it back in service in accordance
with this procedure.

If a high area ambient temperature is the cause of the high
temperature condition follow the appropriate OFF NORMAL
procedure section.

Check that pump discharge pressures are between 1850 and
1950 psig. If pressures are higher than 1950 psig, adjust
the relief valve to reduce the pressure and increase flow to
the heat exchanger.

i. If a TANK EMPTY alarm is illuminated, check the following:

1. TANK LOW alarm is illuminated.

2. Level of the hydraulic fluid tank.

3. The HPU for leakage.

If the tank empty alarm is valid and the leak is in one
subloop, isolate the subloop and refill the tank in
accordan'ce with this procedure. After the refill, place the
operable subloop back in service in accordance with this
procedure.

If the tank empty alarm is valid and the leak is not at the HPU,it must be assumed to be on the common actuator open, close or
pilot piping . within the primary containment. With the flow
control valve inoperable, the reactor recirculation pump should
be removed from service in accordance with this procedure.

Technical specifications shall be referred to for the applicable
Limiting Condition for Operation and Action Statements.

j. If required, null the servo error using LOOP CONTROLLER M/A
Station and reset the FCV Motion Inhibit by depressing the
VLV MOTION INHIBIT RESET Pushbutton for the respective loop
on P602 when conditions have been corrected.
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..8 . PS~WK.J-~ (Cont)

7.0 .642~1 Q Recirc. Pump 1A/1B Motor Electrical Fault

Jhow.as:

RECIRC
PUMP 1A/1B
MOTOR

ELEC FAULT

602107

602107

7.1

a. RCSUC01 RCS P1A MOT ELEC BRKR5A Lockout relay 86-2RCSA01

b. RCSUC02

c. RCSUC11

d. RCSUC12

e. RSCUC13

f. RCSUC14

RCS P1B MOT ELEC BRKRSB Lockout relay 86-2RCSB01

RCS P1A MOT ELEC BRKR3A Lockout relay 86-2RCSA 4

RCS P1A MOT ELEC BRKR4A Lockout relay 86-2RCSA16

RCS P1B MOT ELEC BRKR3B Lockout relay 86-2RCSB14

RCS PlB MOT ELEC BRKR4B Lockout relay 86-2RCSB16
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I- PR EDURE TTQG, T ~n q s t /r p,X
~ ~, vi ii4w Coni

7.2 A t

a- Rec "c. P'~lo ' ) "GQ01 ACB 1-6 ooens-

b. Reci.rc ~ Dstpo 1 t:ios "iG003 ACR) 3-4 op ns-

c- Reci"c-

d- R " rc-

e. Reci"c-

Puiwp 1A

P;imp 1A trips

trips

2EPS*S/G001 3RK 1-1 opens.

2"'PS~SAG002 BRK 2-1 opens-

2E?S~St<G003 3RK 3-1 oo ns.

f- Rec"rc- 2ZPS~StJG004 3RK 4-1 opens-

7-3 vo

a. Detew~ine and correct cause of 86 re1av trio.
b- R fer "" Y2-0."".-29 Section i;.2.0 and ta'ke actions as directed.
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8.0 ~2~j' Recirc. Pump 1A/1B Motor Electrical Fault

RECIRC
PUMP 1A/1B
MG SET MOTOR

ELEC FAULT

602108

602108

8.1 t t Qgg~

a. RCSUC03

b. RCSUC04 RCS LFMG MOT OVLD
BRKR1B

RCS LFMG lA MOT ELEC Lockout relay 86-2RCSA10

Lockout relay 86-RCSB10

8.2

8.3

~t~mt '~~~i~
a. LFMG A supply breaker trips (2NNS-SWG011 Brk 11-9 (BRKR 1A)

opens).

b. LFMG B supply breaker trips (2NNS-SWG013 Brk 13-1 (BRKR 1B)
opens).

t'v
t'.

Determine and correct cause of 86 relay trip.
b. If a recirc pump tripped, refer to N2-OP-29 Section H.2.0

Recirc. Pump Trip and proceed as directed.

Page 55 of 153

*8
N2-OP-29
Rev. 06



N



I. PR ED RE F R ORRE TING ALA D T Q 'Cont)

9.0 ~2~ - Recirc. Pump lA Outer Seal Leakage High

RECIRC
PUMP lA
OUTER SL LEAK
HIGH

602109

602109

9.1 m t

RCSFC03

'nt

RCS P1A OUTER SEAL Upper (N2) Seal Leakage above .

LEAK 0.8gpm (FS 39A)

9.2 t
t'one

9.3 t'v

a. Monitor lower (81) seal cavity pressure.

b. Refer to N2-OP-29 Section H.6.0 and take actions as required.

c. Refer to TS 3.4.3.2 for Reactor Coolant System leakage
requirements.

d. If the Drywell Floor Drain Leakage Rate increased by 1.0 gpm
or greater due to the outer seal leakage and upper seal
cavity pressure is less than 100 psig, manually trip the
pump per G.2.0 of this procedure.

e. Determine and correct cause for high seal leakage when plant
conditions allow.
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10.0 ~2+ lg - Recirc. Pump 1B Outer Seal Leakage High

RECIRC
PUMP 1B
OUTER SL LEAK
HIGH

602110

602110

10.1

RCSFC04 RCS P1B OUTER SEAL Upper (N2) Seal Leakage above
LEAK 0.8gpm (FS 39B)

10. 2
Atmt'one

10.3 t'v t

a. Monitor lower (Nl) seal cavity pressure.

b. Refer to N2-OP-29 Section H.6.0 and take actions as required.

c. Refer to TS 3.4.3.2 for Reactor Coolant System leakage
requirements.

d. If the Drywell Floor Drain Leakage Rate increased by 1.0 gpm
or greater due to the outer seal leakage and upper seal
cavity pressure is less than 100 psig, manually trip the
pump per G.2.0 of this procedures

e. Determine and correct cause for high seal leakage when plant
conditions allow.
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11.0 ~2~1 - Recirc. Flow Control Valve A Hydraulics Maintenance
Required

RECIRC
FCV A
HYDRAULICS
MAINT REQ'D

602111

602111

RCSBC11 RCS FCV A MAINT
REQ'D

5ggxgp (AMC-5)

AMC-5
HPU pressure filter
(35 psid) or return
(45 psid) filter
differential pressure
high or actuator drain
flow high (0.5 gpm)

11.2

None

11. 3

a. Verify the cause of the alarm by the indication light on
P634.

b. Transfer thy standby HPU into service.

c. If the alarm is caused by high differential pressure across
the filter, have maintenance replace the filter.

d. If high actuator drain flow is the cause, the actuator
should be repaired during the outage.
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I. R EDU RRE ING ALAR( DIT (Cont)

12.0 g)2~12' 'Recixc ~ Flow Control Valve B Hydraulics Maintenance
Required

R 1 h: N

RECIRC
FCV B

HYDRAULICS
MAINT REQ'D

602112

602112

12. 1

12. 2

RCSBC12

Atmti R n

RCS FCV B MAINT
REQ'D

BMC-5
HPU pressure filter
(35 psid) or return
filter differential
pressure high (45 psid)
or actuator drain flow
high (0.5 gpm)

None

12. 3 tv
t'.

Verify the cause of the alarm by the indication light on
P634.

b. Transfer the standby HPU into service.

c. If the alarm is caused by high differential pressure across
the filter, have maintenance replace the filter.

d. If high actuator drain flow is the cause, the actuator
should be repaired during the outage.
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1. Pl~I EDURES F G (Cont)

13.0 6~2 Recirc. Pump 1A/1B Motor Overload

RECIRC
PlJMP 1A/1B
MOTOR
OVERLOAD

602113

602113

13.1 G9r9P&t~LSd.M

a. RCSTC01 RCS P1A MOT OVLD BRKR5A Pump Motor Overload-
(51X)

b. RCSTC02 RCS PlB MOT OVLD BRKR5B Pump Motor Overload
(51X)

c. RCSTC12 RCS P1A MOT OVLD BRKR3A Pump Motor Overload
(51X)

d. RCSTC04

e. RCSTC05

RCS P1A MOT OVLD BRKR4A Pump Motor Overload
(51X)

RCS P1B MOT OVLD BRKR3B Pump Motor Overload
(51X)

f- RCSTC06 RCS P1B MOT OVLD BRKR4B Pump Motor Overload
(51X)
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I ~ PRRPED E F R RE 71ÃG ALA>i ""l4. 7 ~~" l~,co~")

13.2 t t ~ o

a- 2RCS~PlA t ripsaw ~~PS SWG001 5 (BRJQ5A) opens-

b. 2RCS~PlB trips, 2N S-SWG003-~ {BMR5B) opens-

c. 2RCS*PIA tr'ps.- 2EPS~S',~G002-1 {BRKR~A) opens.

d. 2RCS~PIB trips, 2EPS"SWG003-',BR'%3B) opens-

e. 2RCS~PIB trips, 2ZPS"'SWGQO<-1 (BRWLB) opens.

f. 2RCS~P1A t=ios. 2Z S~SWG001-1 'BRW3A) opens-

13.3 ts~e t r

a. Refer to N2-CP-29 Secticn 2.2.0 Recirculation Pump Trip.

be Investigate =-".d cor"ect ¹ cause of mote" overload.
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.[. PRIRFEDU E E TING ALARM (Cont)

14.0 6~2 14 - Recirc. Pump 1A/1B Notor Generator Eet Notor Overload

RECIRC
PUMP 1A/18
MG SET MOTOR

OVERLOAD

602114

602114

14.1 t ' t

a. RCSUC05 RCS LFMG MOT OVLD Drive Motor,Supply
BRKR1A breaker OL (5IX)

b. RCSUC06 RCS LFMG1B MOT
ELEC

Drive Motor Supply
breaker OL (5IX)

14.2 A~ti~mtiRe

14.3

a ~ 2RCS>'<P1A trips if running in slow speed, MG1A motor supply
brk 2NNS-SWG011-9 (BRKR1A) opens.

2RCSP'PPlB trips if running in slow speed, MG1B motor supply
brk 2NNS-SWG013-1 (BRKRlB) opens.

t'v A ti n

a ~ Refer to N2-OP-29 Section H.2.0 Recirculation Pump Trip.

b . Investigate and correct cause of motor overload.
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I. PRQJED~E$ FQR~~RR~E'I'ING ALAR~5DQXLQ55 (Cont)

15.0 ~2~ -. Recirc. Pump 1A Seal Staging Flow High/Low

~Rf 1 h: X

RECIRC PMP 1A
SEAL STAGING
FLOW
HIGH/LOW

602115

602115

15. 1 m t nt

15.2

a. RCSFC05

b. RCSFC09

t

t'CS
P1A SEAL

STAGING FLO

RCS P1A SEAL
STAGING FLO

Staging flow less than
.8 gpm (FS 40A)

Staging flow greater than
1.6 gpm (FS 40A)

None

15.3 v

HQXK: Design seal staging flow is 1.3 gpm at rated Rx
Pressure. This annunciator will be in the alarm
state with RPV pressure less than 400 psig.

a. Monitor DW equipment drain leak rate. Refer" to TS 3.4.3.2
for Reactor Coolant System Leakage requirements.
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I. P ED RE F R ND (Cont)

b. Check the seal cavity temperature at P614.

c. Monitor the seal cavity pressures at P602.

d. Refer to Section H.6.0 of this procedure and take action as
required.

e. If the seal cavity temperature exceeds 200'F, manual trip
the pump per G.2.0 of this procedure.

If Drywell Equipment Drain Leakage Rate increases by greater
than 0.5 gpm due to lower seal leakage and upper seal cavity
is greater than 920 psig, manually trip the pump per G.2.0
of this procedure.
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16.0 ~2~ Recirc. Pump 1B Seal Staging Flow High/Low

R 1 h Y

RECIRC PMP 1B
SEAL STAGING
FLOW

HIGH/LOW

602116

602116

16.1 m t nt t t 5gg~

16.2

a. RCSFC06

b. RCSFC10

RCS P1B SEAL
STAGING FLO

RCS P1B SEAL
STAGING FLO

Staging flow less than
.8 gpm (FS 40B)

Staging flow greater than
1.6 gpm (FS 40B)

None

16.3 t'v

Design seal staging flow is 1.3 gpm at rated RPV
Pressure. This annunciator will be in the alarm
state with RPV pressure less than 400 psig.

a. Monitor DW equipment drain leak rate. Refer to TS
3.4.3.2 for Reactor Coolant System Leakage requirements.
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G D (Cont)

b. Check the seal cavity temperature at P614.

c. Monitor the seal cavity pressures at P602.

d. Refer .to Section H.6.0 of this procedure and take action as
required.

e. If the seal cavity temperature exceeds 200'F, manually trip the
pump per G.2.0 of this procedure.

f. If Drywell Equipment Drain Leakage Rate increases by greater
than 0.5 gpm due to lower seal leakage and upper seal cavity is
greater than 920 psig, manually trip the pump per G.2.0 of this
procedure.
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D RE F R QRR I~/ (Con t )

17.0 ~2117' Recirc ~ Pump 1A Seal Cooling Water Flow Low

RECIRC PMP lA
SEAL CLG WTR

FLOW
LOW

602117

602117

17.1

17. 2

RCSFC01

t
t'CS P1A SL CLG

WTR FLO

Smarm

2CCP-FSlOA
(16 gpm)

None

17.3

a. Check RBCLC flow from *P1A coolers (computer Pt. CCPFAOl).

b. Verify proper CCP lineup to 2RCS*P1A, *MOV93A, 17A, 94A,
16A, 15A, 22A open.

c. Monitor seal cavity temperatures on P614 and computer
printout RCSTA 15, 17, shutdown the pump if temperature
exceeds 200'F.

d. Refer to N2-OP-29 Section H.4.0 Loss of Cooling Water to
Recirc Pump(s) and Section H.5.0 Loss of Both Cooling Water
and Seal injection. Take action as directed by the
appropriate section.
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TING AKEEP,SiaaeuiLQORBE— NDI (Cont)

18.0 gg]~ - Reci~c. Pump 1B Seal Cooling Water Flow Low

~f1 h:

RECIRC PUMP 1B
SEAL CLG WTR

FLOW

LOW

602118

602118

18.1

18. 2

t P
'

RCSFC02

A
tmt'CS P1B SL CLG

WTR FLO

Ruxu:

2CCP-FS10B
(16 gpm)

None

18.3 t'v

a. Check RBCLC flow from «P1B coolers (Computer Pt. CCPFA02).

b. Verify proper CCP lineup to 2RCS*P1B, «MOV93B, 17B,
94B,'6B,

15B, 22B open.

c. Monitor seal cavity temperatures on P614 and computer
printout RCSTA 16, 18, shutdown the pump if temperature
exceeds 200'F.

d. Refer to N2-OP-29 Section H.4.0 Loss of Cooling Water to
Recirc Pump(s) and Section H.5.0 Loss of Both Cooling Water
and Seal In)ection. Take actions as directed by the
appropriate section.
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I. R U" Id CIMI1IIM

19.0 ~2 + , 'Recirc. Pump 1A/1B Motor Automatic Trip

RECIRC
PUMP 1A/1B
MOTOR

AUTO TRIP

602119

602119

19.1

a. RCSUC24

b. RSCUC25

RCS PlA BRKR 3A
AUTO TR

RCS P1A BRKR 4A
AUTO TR

Breaker open and control
switch in normal after
start (S121A and K153A)

Breaker open and control
switch in normal after
start (S117A and K155A)

c. RCSUC27 RCS P1B BRKR 3B
AUTO TR

Breaker open and control
in normal after start
(S121B and K153B)

RCSUC28 RCS P1B BRKR 4B
AUTO TR

Breaker open and control
switch in normal after
start (S117B and K155B)

19.2

a ~

t t'
2RCS»PlA trip, 2EPS*SWG001-1 (BRKR 3A) opens.

b. 2RCS«PlA trip, 2EPS*SWG002-1 (BRKR 4A) opens.

c ~ 2RCS*PlB trip, 2EPS»SWG003-1 (BRKR 3B) opens.

19.3

d. 2RCS*P1B trip, 2EPS»SWG004-1 (BRKR 4B) opens.

t'v
t'.

Refer to N2-OP-29 Section H.2.0 Recirculation Pump Trip.

b. Investigate and correct cause of breaker trip.
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EDURE

20.0 ~2~2 - Recirculation Pumps Breaker 2A/B. 5A/B Control Circuit
Blown Fuse.

R

RECIRC PUHPS
BKR 2A/B$ 5A/B
CONTROL CKT BLOWN

FUSE

602120

602120

20.1

RCSBC43 RCS BRKR 5A AUX
CKT FUSE

74, CKT-2RCSA01

20. 2

RCSBC44

RCSBC45

RCSBC46

RCS BRKR 5B AUX
CKT FUSE

RCS BRKR 2A TR
CKT FUSE

RCS BRKR 2B TR
CKT FUSE

74$ CKT-2RCSA11

74, CKT-2RCSB01

74$ CKT-2RCSB11

None

20.3 t'v

a. If the pump trip signal is present, manually trip the pumpif required by opening the associated breaker.

b.

c ~

Verify the cause of the alarm.

Replace the blown control fuse.
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I. R ED TING RM D (Cont)

21.0 ~2+2+ , 'Recirc. Flux Controller Output Abnormal

RECIRC
FLUX CONT
OUTPUT
ABNORMAL

602121

602121

21.1

RCSBC13 RCS FLUX CONT
OUTPUT ABN

Flux Controller output
signal (K 619-1)

21. 2

Flow control shift to Loop Manual control.

21.3 0
'.

Stabilize flow and power using Loop Controllers in manual.

b. Determine and correct cause for abnormal output.

c. When condition is corrected the output abnormal can be reset
at P634 Rack 1 on the North si.de. The Channel 2 light
indicates the output abnormal condition and can be reset by
depressing the 'reset pushbutton adjacent to the red light.
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I. P EDURE E I G ALARM NDI (Cont)

22.0 ~2 22 - Recixc Master Controller Output Abnormal

1 h:

RECIRC
MASTER CONT
OUTPUT
ABNORMAL

602122

"'602122

22.1

RCSBC14 RCS MAST CONT
OUTPUT ABN

Master Controller
Output Signal (K 618-.1)

22.2 ~t~~+Qzpgggp
Flow control shift to flux manual.

22.3 t'v t'
a. Place flux controller in manual and stabilize flow and power.

b. If manual operation of the flux controller does not
stabilize flow, shift to loop manual control.

c. Determine and correct cause for abnormal output.

d. When conditions have been corrected the output abnormal can
be reset in P634 Rack 1 on the North side.'he Channel 1

light indicates the abnormal output and can be reset by
depressing the reset pushbutton adjacent to the red light.
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ED RE R E I G NDITI N (Cont)

23.0 +~2 2 . - Recirc Pump 1A Motor Bearing Oil Level High/Low

gag„'~h:

RECIRC PMP 1A
MOTOR BRG OIL
LEVEL
HIGH/LOW

602123

602123,

23.1 t t t

a. RCSLCOl

b. RCSLC03

c. RCSLC05

d. RCSLC06

RCS P1A MOT LOR
BRG OIL

RCS P1A MOT LOR
BRG 01L

RCS P1A MOT UPR
BRG OIL

RCS P1A MOT UPR
BRG OIL

Oil 1" above normal
(LS 32A)

Oil 1" below normal
(LS 33A)

Oil 1" above normal
(LS 35A)

Oil 1" below normal
(LS 34A)

23.2 t
t'one

23.3 t v

N~E: The motor bearing temperatures can be monitored via
computer printout RCSTA Ol, 03, 05, 13 for trending.

a. Monitor bearing temperatures (P614).

b. Low level should be interpreted as a loss of lubricating oil
and high level as the presence of cooling water in the oil
reservoir. Either condition can result in bearing failure.

c. If the temperature trend on the bearing indicating high/low
level shows increasing temperature, shut down RCS-P1A in
accordance with N2-OP-29 Section G.2.0 before the
temperature reaches 194'F continuous.
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d. Refe 'o l~2 ..—29 Sec ....- 2 7 ~ 0 i.c sin le 1oop ooe"ation-

e- Cor"ect ause as p..~a condi ice s a11ov.

Page 74 of 153
N2-OP-29
Rev. 06



Ct,



I. PlgQEDQREQ FQ~RQRlg4XQLG A~RM~Qg~)55 (Cont)

24.0 ~2 24 Recirc Pump 1B Motor Bearing Oil Level High/Low

RECIRC PUMP 1B
MOTOR BRG OIL
LEVEL
HIGH/LOW

602124

602124

24.1 m t r P
'

a. RCSLC02

b . RCSLC04

c. RCSLC07

d. RCSLC08

RCS PIB MOT LOR
BRG OIL

RCS P1B MOT LOR
BRG OIL

RCS P1B MOT UPR
BRG OIL

RCS P1B MOT UPR

BRG OIL

Oil 1" above normal
(LS 32B)

Oil 1" below normal
(LS 33B)

Oil 1" above normal
(LS 35B)

Oil 1" below normal
(LS 34B)

24. 2 t
t'one

24.3 t'v
t'Qg

e The motor bearing temperatures can be monitored via
computer printout RCSTA 02, 04, 06, 14 for trending.

a. Monitor bearing temperatures (F614).

b. Low level should be interpreted as a loss of lubricating
oil, and high level as the presence of cooling water in the
oil reservoir. Either condition can result in bearing
failure.
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c- lf the temperature trend on the bearing indicating high/low
level shows increasing temperature, shut down RCS-P1B in
accordance with N2-OP-29 Section G.Z.0 before the .

temperature reaches 194'F continuous.

d.

e.

Refer to N2-OP-29 Section H.7.0 Single Loop Operation.

Correct cause as plant conditions allow.
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I. R ED RE F R C RRECTING ALARM ND I N (Cont)

25.0 $+2+2+ - Recixc'ump 1A Motor Generator Set Protective Relay Trip

N

RECIRC PUMP 1A
MG SET
PROT RELAY
TRIP

602125

602125

25. 1 t ' t Qgg~

25. 2

RCSUC09

tm t'

RCS LFMG lA GEN

PROT RLY
TRIP Motor and
generator protective
relays (KllOA)

25. 3

a. LFMG motor breaker trip, 2NNS-SWGOll-9 (BRKR 1A) opens.

b. LFMG generator breaker trip, 2NPS-SWG004-1 (BRKR 2A) opens.

t'v

a. Determine and correct cause for LFMG trip.
b. If recirc pump «PlA tripped, refer to N2-OP-29 Section H.2.0

Recirc Pump Trip and proceed as directed.
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26.0 ~212+ - Recirc Pump 1B Motor Generator Set Protective Relay Trip

R h

RECIRC PUMP 1B
MG SET
PROT RELAX
TRIP

602126

602126

26. 1

26. 2

m t

RCSUC10

t t

t Qgg~

RCS LFMG 1B GEN Trip Motor and Generator
PROT RLX Protective relays (KllOB)

26.3

a. LFMG motor breaker trip, 2NNS-SWG013-1 (BRKR 1B) opens.

b. LFMG generator breaker trip, 2NPS-SWG005-1 (BRKR 2B) opens.

t'v

a. Determine and correct cause for LFMG trip.
b. If recirc pump *P1B tripped, refer to N2-OP-29 Section H.2.0

Recirc. Pump Trip and proceed as directed.
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~Rgb NG ALARM C D N (Cont)

27.0 it02127 27rysell High Pressure Snitch A in Test Position

DRYMELL
HIGH PRESSURE
SWITCH A
TEST POSITION

602127

602127

27.1

27.2

t '

RCSBC01

~tm~t'~Rgggn~

m t t t Qgg~
DW HI PR SW A TEST Switch (S104A) in TEST
POSN position

27.3

a. Flow control valve motion is effectively inhibited by a
closed servo valve. Unlike a Motion Inhibit the subloops
remain ready and operational with its motor running.

a. Determine the need to have the test switch in the TEST
position. When no longer required, restore to the NORMAL
position.
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I. ~REggg~I~R~RRE T NG A 1 D (Cont)

28.0 5~2~2' -Drywell High Pressure Switch B in Test Position

h:

DRYMELL'IGH

PRESSURE
SWITCH B

TEST POSITION

602128

602128

28. 1 'nt

28. 2

RCSBC02

tmt

DW HI PR SW B TEST Switch (S104B) in TEST
POSN position

28.3

a. Flow control valve motion is effectively inhibited by a
closed servo valve. Unlike a Motion Inhibit the subloops
remain ready and operati.onal with its motor running.

r t'v A
t'.

Determine the need to have the test switch in the TEST
position. When no longer required, restore to the NORMAL

position.
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I. PR ED RE RE I A D N (Cont)

29.0 Q~2. 2g ~ Recirc Pump 1A Motor Winding Cooler Leakage

h: X

RECIRC PMP 1A
MOTOR WINDING
COOLER
LEAKAGE

602129

602129

29.1 'nt t

a. RCSZC01

b. RCSXC03

RCS P1A MOT WDG CLR LS-36A
A LK

RCS P1A MOT WDG CLR LS-36C
C LK

29. 2
jh~t~~t'one

29.3 t'v

a ~ Switch actuation should be mnQuzlgsl to be a leaking or
ruptured air cooler by the following:

l. Increased DWFD leak rate.
2. Increased Mtr winding temperature on any of the phase

windings.
a. A . phase — P614 recorder B35-R601 point N5 or

computer point RCSTA07.
b. B phase — P614 recorder B35-R601 point N6 or

computer point RCSTA09.
c. C phase — P614 recorder B35-R601 point N7 or

computer point RCSTA11.
3. Low motor winding cooling flow as indicated by

annunciator 602135 energized "RECIRC PUMP 1A MOTOR

WINDING CLG WTR FLOW LOW" with computer point RCSFC07 in
alarm "LOW". These indications would require a shutdown
of RCS>'P1A in accordance with N2-OP-29 Sec t ion G. 2. 0
Recirculation Pump Shutdown.
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E URE R R~ """"'.'lG ALARi~i DITI (Cont)

b. Refer o N2-QP-29 Section H.7.0 Single Loop Operation.

c Correct ca'~s as plant conditions allow. If leak is gross
tnis shc;... incl::.de isolating RBCLC to »PlA.

Page 82 of 153
N2-OP-29
Rev. 06



„ ~ ,
II



30.0 5922 '9 - - Recirc Pump 1B Motor Winding Cooler Leakage

nfl h: Ye

RECIRC PMP 1B
MOTOR WINDING
COOLER
LEAKAGE

602130

602130

30.1

a. RCSXC02

b. RCSXC04

RCS PlB MOT WDG CLR
B LK

RCS P1B MOT WDG CLR
D LK

LS 36B

LS 36D

30. 2 t t

None

30.3 t'v

a ~ Switch actuation should be ~~~) to be a leaking or
ruptured air cooler by the following:

l.
2.

3.

Increased DWFD leak rate.
Increased Mtr winding temperature on any of the phase
windings.
a. A phase — P614 recorder B35-R601 point fi'17 or

computer point RCSTA08.
b. B phase — P614 recorder B35-R601 point 818 or

computer point RCSTA10.
c. C phase — P614 recorder B35-R601 point N19 or

computer point RCSTA12.
Low motor winding cooling flow as indicated by
annunciator 602136 energized "RECIRC PUMP 1B MOTOR
WINDING CLG WTR FLOW LOW" with computer point RCSFC08
in alarm "LOW". These indications would require a
shutdown of RCS»P1B in accordance with N2-OP-29
Section G.2.0 Recirculation Pump Shutdown.
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I T DI (Cont)

b..Refer to >2-OP-29 Section H.7.0 Single Loop Operation.

c. Correct cause as plant conditions allow. If leak is gross
this should include isolating RBCLC to *P1B.
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I. P+ E 1 G (Cont)

31.0 ~2~1 .Recirc Pump lA Motor Generator Set Interlock Bypassed

EcXL

RECIRC PMP lA
MG SET
INTERLOCK
BYPASSED

602131

602131

31.1 ggg~t~~t
a. RCSBC23

b. RCSUC18

DELTA-TMP INTLK
SW A POS

RCS LO FLO INLK
SW A POS

SW (S120A) in Bypass

SW (S119A) in Bypass

t ' t Qgg~

c. RCSUC19 RCS LO PWR INLK SW (S118A) in Bypass
SW B POS

31.2 tm
t'ONE

31.3 t v t

a. Determine the need to have applicable switch in BYPASS.
When no longer required, return switch to NORMAL
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32.0 Q)213+ .Recirc Pump 1B Motor Generator Set Interlock Bypassed
I

RECIRC PMP 1B
MG SET
INTERLOCK
BYPASSED

602132

602132

32. 1 Qgm~t~~nt
a. RCSBC24

b. RCSBC38

c. RCSBC39

DELTA-TMP INTLK
SW B POS

LO FLOW INTLK
BYPASS SW

LO PWR INTLK BY-
PASS SW ABNORMAL

SW (S120B) in BYPASS

SW (S119B) in BYPASS

SW (S118B) in Bypass

32. 2 tm

t'2.3

a. NONE

~r~t~v~A~t
a. Determine the need to have applicable switch in BYPASS.

When no longer required, return switch to NORMAL
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I. PRQJEDU~EF~ORREQ.TING ALARM NDI~I~ (Cont )

33.0 gag'Q Drywell High Pressure System A Interlock

Re~l~sli: No

DRYWELL
HIGH PRESSURE
SYSTEM A
INTERLOCK

602133

602133

33.1 Qgmggt~rP 'nt

RCSBC03 DW HI PR SXS A
INTERLOCK

DW Press above 1.68 psig
(AMC-1)

.33. 2 Atmti Rn
a. Possible high DW press. Scram, containment isolations, and

ECCS actuation.

b. Flow control valve A locks up as is.

c. Flow control shifts to manual.

33.3

d. HPU pump trip to Maintenance Mode.

t'v

a. Investigate and correct cause as required.

b. When corrected, start the HPU and reset motion inhibit by
depressing the FCV Motion Inhibit reset pushbutton on P602.
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34.0 ~2~ .Drywell High Pressure System B Interlock

1

t'RXWELL

HIGH PRESSURE
SXSTEM B

INTERLOCK

602134

602134

34.1

RCSBC04 DW HI PR SXS B

INTERLOCK
DW Press above 1.68 psig
(BMC-I)

34.2
tmt'.

Possible high DW press. Scram, containment isolations, and
ECCS actuation.

b. Flow control valve B locks up as is.

c. Flow control shifts to manual.

d. HPU pump trip to Maintenance Mode.

34.3 t'v
t'.

Investigate and correct cause as required.

b. When corrected, start the HPU and reset motion inhibit by
depressing the FCV Motion Inhibit reset pushbutton on P602.
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U E F R E TING RH D N (Cont)

35.0 g)~2 - Recirc Pump 1A Motor Winding Cooling Water Flow Low

R f l:

RECIRC PHP 1A
MOTOR WINDING
CLG WTR FLOW
LOW

602135

602135

35. 1 m t

35.2

RCSFC07 RCS P1A MOT CLG
WTR FLO

2CCP-FS34A
(279 gpm)

None

35.3 t'v

a. Check cooling water flow from *PlA (computer point CCPFA01).

b. Verify proper CCP lineup to *P1A, *HOV93A, 17A, 94A, 16A,
15A, 22A open.

c. Monitor Motor winding temperatures (P614), shutdown »P1A if
temperature exceeds 248'F continuous or 266'F intermittent.

d. Refer to N2-OP-29 Section H.4.0 Loss of Cooling Water to the
Recirc Pumps.

e. If required to shutdown >'<PlA refer to N2-OP-29 Section G.2.0
Reactor Recirculation Pump Shutdown.

f. Determine and correct cause as required.
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I. R ED RE F R RRE G ALARM D TI N (Cont)

36.0 ~2~ - .Recirc Pump lB Motor Winding Cooling Water Flow Low

R

RECIRC PMP 1B
MOTOR WINDING
CLG WTR FLOW
LOW

602136

602136

36.1 m t m t '

36.2

a. RCSFC08tmt'CS P1B MOT CLG
WTR FLO

2CCP-FS34B
(279 gpm)

None

36 ' t'v
t'.

Check cooling water flow from «PlB (computer point CCPFA02).

b. Verify proper CCP lineup to *P1B, «MOV93B, 17B, 16B, 94B,
15B, 22B open.

c. Monitor Motor winding temperatures (P614), shutdown *P1B if
temperature exceeds 248'F continuous or 266'F intermittent.

d. Refer to N2-OP-29 Section H.4.0 Loss of Cooling Water to the
Recirc Pumps.

e. If required to shutdown «P1A refer to N2-OP-29 Section G.2.0
Reactor Recirculation Pump Shutdown.

f. Determine and correct cause as required.
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I. g RE (Cont)

37.0 ~22/@ - .Recirc Pump 1A Low Speed Automatic Transfer Not Available

f h'e

RECIRC PMP lA
LOW SPEED
AUTO TRANSFER
NOT AVAILABLE

602207

602207

37.1 m t t t Qgg~

a. RCSBC19 RCS LFMG 1A MOT
BRKR 1A

Brk in PTL
(S114A)

b. RCSBC30 RCS P1A SUCT/DISCH RCS»MOV10A or
VLVS NO FLOP RCS»MOV18A not open

(K112A)

c. RCSBC31

d. RCSBC32

e. RCSBC33

LFMG1A GEN BKR 2A
LOCKOUT

RCS PMP lA PERMIS
INTLKS

RCS PlA BRKR 5A
CONT PWR

Brk in PTL
(S115A)

BRKR1A PTL or MG

set lockout, BRKR2A
or BRKR1A not racked
in (KlllA)

Brk in PTL
(K103A)

37.2
tmt'.

NONE.

37.3 t'v t'
a. Check »P1A discharge valve 2RCS«MOV18A full open.

b. Check «P1A Suction valve 2RCS«MOV10A full open.

c. Verify »PlA circuit breaker lineup.

d. Place control switches for *P1A in Normal After Stop on P602.
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I. PR EDURE F R RRE TI G ALARM NDITI N (Cont)

38.0 6022gg - Recirc Pump 1B Low Speed Automatic Transfer Not Available

RECIRC PMP 1B
LOW SPEED
AUTO TRANSFER
NOT AVAILABLE

602208

602208

38.1 ~gag t i~Pe
a. RCSBC20

C

RCS LFMG 1B MOT
BRKR1B

Smarm

Brk in PTL
(S114B)

b- RCSBC34 RCS P1B SUCT/DISCH RCS«MOVlOB or RCS»MOV18B
VLVS NO FLOP not open (K112B)

38. 2

c. RCSBC35

d. RCSBC36

e. RCSBC37

tmt'FMG1B

GEN BKR 2B
LOCKOUT

RCS PMP 1B PERMIS
INTLKS

RCS PlB BRKR5B
CONT PWR

Brk in PTL
(S115B)

BRKR1A PTL or MG set
lockout, BRKR2B or
BRKR1A not racked in
(K111B)

Brk in PTL
(K103B)

a. NONE.

38.3 t'v

a. Check «P1B discharge valve 2RCS*MOV18B full open.

b. Check «P1B Suction valve 2RCS*MOVlOB full open.

c. Verify «P1B circuit breaker lineup.

d. Place control switches for *P1B in Normal After Stop on F602.
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P+QCC'DIDOES E~R~RR~ETING ALARN NDIT Q (Cont)

39.0 ~22~ - Reac-tor Dome Press High/VES DRN LINE TEMP LOW

gqQ.g h: X

REACTOR DOME

PRESS HIGH/
VES DRN LINE
TEMP LOW

602209

602209

39.1 t P 'nt

a. RCSBC18 DOME PR HI/DR
LN TMP LO

Dome press 312 psi
(420'F) and Bottom
drain 230 F (K662A,
K667A)

39.2

b. RCSTC11

tmti R n

DOME PR HI/DR
LN TMP LO

Dome press 312 psi
(420') and Bottom
drain 230'F (K662B,
K667B)

39.3

a. Recirc pump thermal interlock start inhibit will have
already been received at 145'ifferential temperature using
different temp/press switches.

t'v
t'QXE:

This annunciator is not expected to be in alarm
state with forced recirculation flow through the
core.

a. Contact IEC to verify proper operation of temp/press circuit
for annunciator.

b. If bottom head drain temp/RPV dome press (temp) difference
is above 145'F with no recirculation flow;

1. Verify proper CRD flows.

2. Increase RWCU bottom head drain flow.

c. When RPV dome press (temp)/Bottom head drain temp difference
is below 145', reset Recirc pump thermal interlocks by
pushing the PUMP SUCT DRAIN LINE- DOME AT INTERLOCK
pushbutton on F602.
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I . g,R D E ING A (Cont)

40.0 ~22~ .Flow. Control Valve A Partial Closure — Reactor Feed
Pump Trip

Ryfl~h: N

FCV A
PART CLOSURE
RFP
TRIP

602210

602210

40.1 m t t t 'gg~
RCSBC40 RCS FCV A PART

CL/RFP TR
RPV water level at
level 4 and less than
2 feed pump running
(K616A-1)

40.2 t
t'ecirc flow control valve runback to about 20K valve position.

40.3 t'v
t'.

Verify runback reduces power to within the capacity of 1 RFP
and reactor water level is maintained.

b. Refer to N2-0P-101D, Sudden Decrease of Core Flow for
possible immediate action requirements.

c. Restore feedwater per N2-OP-3

d. Verify or place Loop Controller in manual by depressing MAN

pushbutton.

e. Zero the limiter error meter using the Loop Controller M/A
station INCREASE/DECREASE positioner.

f. Verify the servo error is nulled and Loop Controller M/A
station output is at about 35K.
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I. P (Cont)
1

g. Reset the Recheck by depress=ng the,FP PRIP TRIP INTERLOCK
reset push '".;on on P602.

h. Restore " circ :":lo~ control to the desired mode per Section
E-5,-0 and E.5.0 of this procedure-
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I. J.'R+ ED G A D (Cont)

41.0 ~22~ - Recirc Pump 1A Motor Automatic Transfer Not Complete

~Rggh: N

RECIRC PMP 1A
MOTOR

AUTO TRANSFER
NOT COMPLETE

602213

602213

41.1 m t 'nt

RCSBC21

m t

RCS PMP 1A AUTO
XFR STAT

Failure to transfer
either due to control
power failure or not
completed within 40
seconds. (K120A)

41.2

41.3

a. 2RCS>'<PlA trip (BRKR5A or BRKR1A lockout).

t'v t gg

a. Verify control power available (2BYS-PNLA107 cktN7).

b. Determine and correct cause for incomplete transfer.

c. Take control switch BRKRSA to PTL to reset interlock.

d ~ Refer to N2-OP-29 Section H.2.0 Recirculation Pump Trip and
take actions as directed-
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E E F R RRE NG ALARM DITI N (Cont)
I

42.0 $+22~1 .Recirc Pump 18 Motor Automatic Transfer Not Complete

RECIRC PMP 1B
MOTOR
AUTO TRANSFER
NOT COMPLETE

602214

602214

42.1 t ' t

42. 2

a. RCSBC22

Qgt~ggtjg I~~

RCS PMP 1B AUTO
XFR STAT

Failure to transfer
either due to loss of
control power or not
completed within 40
seconds. (K120B)

42.3

2RCS>'<PlB trips (BRKRSB or BRKRlB lockout).
r

t'v A t n

a. Verify control power available (2BYS-PNLB107 cktN5).

b. Determine and correct cause for incomplete transfer.

c. Take c'ontrol switch BRKR5B to PTL to reset interlock.

d. Refer to N2-OP-29 Section H.2.0 Recirculation Pump Trip ~ and
take actions as directed.
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PRQgDD~UE~FR QgRRECTING ALA@~1~DITIQNQ (Cont)

43.0 $+22JJj .Fluw Estimator Failure

R fl h: No

FLUX
ESTIMATOR
FAILURE

602216

602216

43.1

RCSBC41 RCS FLUX ESTIMATOR Continuous auto selection
of APRM signal or ex-
cessive switching be-
tween APRM and flux
estimator

43.2 gu~tm~ti~R~~~n~

a. Flux Estimator Failure white light if APRM signal is
continually provided to Flux controller.

b. Flux Estimator NEEDS MAINTENANCE white light if flux
controller is switching between APRM and flux estimator
signal.

43.3 t'v A
t'.

Place'flux controller in the manual mode of operation.
Stabilize any flow and power oscillations.

b. Determine and correct cause for failure or excessive
switching.

c. When corrected, reset by depressing the FLUX ESTIMATOR ALARM
RESET on P602.
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I . ggg~g~RE ~F~gggg ING (Cont)

44.0 ~221+ Recirc Pump 1A/1B Vibration High

h:

RECIRC
PUMP 1A/1B
VIBRATION
HIGH

602219

602219

44.1 m t

a. RCSNC03

b. RCSNC04

nt t '

RCRC PMP1A
VIBRATION HIGH

RCRC PMP1B
VIBRATION HIGH

Rauzm

2RCS-NB886A >13.5 milo or
2RCS-NBSSSA )3 mils

2RCS-NBS86B >13.5 mils or (PCIV 62.
2RCS-NBSSSB )3 mils

44 ' t
t'one

44.3 t'v

a ~

b.

c

Monitor motor and pump shaft vibration (2RCS-PNL100 el. 240
R.B.), bearing and winding temperatures (P614). If recorded
information is desired, instruct I&C to install a recorder
on the vibration instrument loop.

Reset vibration alarm(s) by depressing RECIRC PMP 1A (1B)
VIB reset at 2RCS-PNL100. If vibration alarm(s) cannot be
reset, perform Section E.3.10.a and using frequency per Note
CC in N2-OSP-LOG-SQALL or S001.

If Motor frame vibration exceeds 5 mils, or pump shaft
~ibration exceeds 15 mils or Bearing temperatures exceed
194'F, or annunciator 602123 (602124) *P1A(P1B) Bearing Oil
Level H/L alarms, then;

1. Shutdown the affected pump per N2-OP-29 Section G.2.0
Recirc Pump Shutdown.

2. Refer to N2-OP-29 Section H.7.0 Single Loop Operation.

~ 668

TCN- So
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45.0 6~22~2 - .Recirc Pump 1A/18 tlotor Temperature High

RECIRC
PUMP 1A/18
MOTOR TEMP
HIGH

602220

602220

45.1 ggg~tg~~t
a. RCSTC03

b. RCSTC07

c. RCSTC08

RCS P1A/8 MOT
BRG TEMP

RCS P1A/8 STATOR
WDG TMP

RCS PlA/8 SL
CAVITY TEMP

Thrust Brg and Guide Brg
Temp above 194'F (2RCS-TE
21A,22A,23A,27A) (2RCS-TE
218,228,238,278)

Stator Phase Temp above
240'(2RCS-TE 24A,25A,26A)
(2RCS-TE 248, 258, 268)

Seal Cavity Temp above
160'2RCS-TE 28A, 29A)
(2RCS-TE 288, 298)

d. RCSTC09 RCS PlA/8 STTR WTR Stator Water Temp high
TEMP (2CCP-TE 26A)

(2CCP-TE 268)

45.2

e. RCSTC10

~t~m.~ti~R~~n

RCS P1A/8 SL/BRG
WTR TMP

Bgr & Seal Water Temp
high (2CCP TE 95A, 32A)
(2CCP TE 958, 328)

None
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I. ~RARED RE R RRE «< '%~i< ND > (Cc.".t)

45.3 t'v "i
a. Monitor temperatures on P61<'ern"erature =ecorder (R601).

b. Uerify tne mctcr nearing oil level high/low, seal cooling
water and motor winding cooling ~ater low flow alarms are
not annunciated-

c. If seal cavity temperature is greater than 185'F and upper
seal cavity pressure is not,within 100 to 920 psig, shut
down the pump per G.2.0 of this prccedure-

d. If seal cavity temperature exceeds 200'F, manual trip the
pump per- G.2-0 o'" this procedure-
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L. PROCL'DURDQ I'OR 40RRC4TING ALARM C~DQ~I N (Cont)

46.0 ~222J. .Recirc Pump Cooler Isolation Valves 2CCP«NOV16A/8, 17A/8
Motor Overload

Ref j,a~le: X s

RBCL
CNTMT/RCS
PUMP COOLERS
MOT OVERLOAD

602221

602221

46.1 m t ' t

a. CCPTC41

b. CCPTC42

Dl RCS P1A CLRS
MOV NOT

D2 RCS P18 CLRS
MOV NOT

Motor Overload
(49X)

Motor Overload
(49X)

46.2 tmt' n

None

46.3 t v A t

a. Check local breaker for power available to the MOVs.

2CCP«MOV16A
2CCP«NOV168
2CCP«NOV17A
2CCP«NOV17B

2EHS«MCC3038 Cub 5A
2EHS*MCC3038 Cub 5A
2EHS«MCC1038 Cub 5A
2EHS«MCC1038 Cub 5A
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I. ~REDURE~Q~ R E 'CI~G R >i~DQQ~V~ (Cont)

b. Verify flo~ st.-'ll availab3.e to rec rc pvmps-

Computer Points (CCPFAOl.- CC2FA02',

c. Refer . to TS 3.6.3 for actions reouireC for inoperable
containment isclation ~al~es.

d. Determine and correct cause-
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I. PR ED RE F R RRECTING A RM NDITI N (Cont)

47.0 ~6 2222 - Flow. Control Valve 2 Partial Closure — Reactor Feed Pump
Trip

FCV B

PART CLOSURE/
RFP
TRIP

602222

602222

47.1 m t

RCSBC42 RCS FCV B PART
CL/RFP TR

RPV Water Level at
Level 4 and less than
2 feedpump running
(K616 B-1)

47.2
Atmt'ecirc

flow control valve runback to about 20X valve position.

47.3 t'v

a. Verify runback reduces power to within the capacity of 1 RFP
and reactor water level is maintained.

b. Refer to N2-0P-101D, Sudden Decrease of Core Flow for
possible immediate action requirements.

cd Restore feedwater per N2-0P-3.

d. Verify or place Loop Controller in manual by depressing man
pushbutton.

e. Zero the Limiter error meter using the Loop Controller M/A
Station Increase/Decrease positioner.

f. Verify servo error is nulled and Loop Controller M/A station
output is at about 35K.

g. Reset the Runback by depressing the FW PUMP TRIP INTERLOCK
reset pushbutton on P602.
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I. P~RED~URE F R 'RE TING LA NDI N (Cont)

48.0 ~2223 - .Reci«c Pump 1A Automatic Trip — Low Speed Transfer

EQXLs& 1:

RECIRC PMP 1A
AUTO TRIP
LOW SPEED
TRANSFER

602225

602225

48.1 gQm~tr~o~t
a- RCSUC07

b. RCSUC15

Qgtggg t~~~tgy t

RCS A FW LO FLO
INTLK

RCS RX LO LVL
INTLK A

Feed flow less than 30K
(K128A)

RPV level less than
159.3"
(K129A)

c. RCSUC16 ST DOM/PP SUC
TMP INLK A

Differential temperature
less than 10.7'F
(K130A)

d. RCSUC17 RCS PlA TR
LFMG START

RRCS High pressure
initiation or
EOC-RPT (K132A)

48.2 Atmt'R
a. Recirc pump downshift to slow speed.

b. Recirc flow control shift to manual.
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I . g. A (Cont)

48.3 t'v
t'nformation alarm, the alarm is actuated when reactor

power is less than 24K. pCX- e6

a. Refer to N2-0P-101D, Sudden Decrease of Core Flow for
possible immediate action requirements.

b. Determine and correct cause for recirc pump high to low
speed transfer.

c. Reset associated trip on P602.

d. Restore recirc flow control as required.

e. Refer to N2-OP-29 Section H.2.0 Recirculation Pump Trip if
pump trips to zero speed.
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I. PQQCggggE~FQ~ROJRCQJI~NG Lg~QgDI~I~ (Cont)

49.0 ~2~22 - .Recirc Pump 1B Automatic Trip — Low Speed Transfer

~Rf1~h: Y

RECIRC PHP 1B
AUTO TRIP
LOW SPEED
TRANSFER

602226

602226

49.1 m t

a. RCSUC08

b: RCSUC20

RCS B FW LO FLO
INTLK

RCS RZ LO LVL
INTLK B

Feed flow less than 30'lo

(K128B)

RPV level less than
159 '"
(K129B)

c. RCSUC21 ST DOM/PP SUC
THP INLK B

Differential temperature
less than 10.7'F
(K130B)

49.2

d. RCSUC22

tmt'CS
P1B TR

LFHG START
RRCS High pressure
initiation or
EOC-RPT (K132B)

a. Recirc pump downshift to slow speed.

b. Recirc flow control shift to manual.

Page 107 of 153

A8
N2-OP-29
Rev. 06





ND I N (Cont)

49.3 t v t

+gal o Information alarm, the alarm is actuated when reactor
power is less than 24K. TCN- 6<

a. Refer to N2-0P-101D, Sudden Decrease of Core Flow for
possible immediate action requirements.

b. Determine and correct cause for recirc pump high to low
speed transfer.

c. Reset associated trip on P602.

d. Restore recirc flow control as required.

e. Refer to N2 OP 29 Section H.2 0 Recirculation Pump Trip if
pump trips to zero speed.
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PRQ(+DURE F R RRE TING ALARM NUIT~N (Cont)

50.0 ~22~1. Hydraulic Pump Unit A Trouble

1~<~h: Y

HYDRAULIC
PUMP UNIT A
TROUBLE

602231

602231

50.1 m t Pr nt t

a. RCSTC13

b. RCSTC14

c. RCSTC15

RCS HYDR OIL PHP
3A MOT

RCS FAN 3A HOT

RCS HYDR OIL PHP
4A MOT

Motor Overload
(49X)

Motor Overload
(49X)

Motor Overload
(49X)

d. RCSTC16 RCS FAN 4A MOT Motor Overload
(49X)

50.2

a ~ 2RCS»P3A trip, 2RCS«P4A start.

Co 2RCS»P4A

b. 2RCS»F3A trip, 2RCS*F4A start.
or

trip, 2RCS»P3A start.

d. 2RCS»F4A trip, 2RCS»F3A start.
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50.3

a. ¹ri y runn"n- su 'cop op rat:.n- prooerly-

b- Determ=ne and corr ct cause of pump or fan motcr overload.

c. Restore tr-pped ccmpon nt to READY status.
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51.0 ~22~2 Hydraulic Pump Unit B Trouble

KeX lm3~Xas

HYDRAULIC
PUMP UNIT B

TROUBLE
TRANSFER

602232

602232

51. 1 t ' t

a. RCSTC17

b. RCSTC18

RCS HYDR OIL PMP

3B MOT

RCS FAN 3B MOT

Motor Overload
(49X)

Motor Overload
(49X)

cd RCSTC19

d. RCSTC20

RCS HYDR OIL PMP

4B MOT

RCS FAN 4B MOT

Motor Overload
(49X)

Motor Overload
(49X)

51. 2 t t

a. 2RCS«P38 trip, 2RCS*P4B starts.

b. 2RCS«F3B trip, 2RCS«F4B starts.
or

c. ZRCS«P4B trip, 2RCS«P3B starts.

d. 2RCS«F4B trip, 2RCS«F38 starts.
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ED R F " " R~= 8"„A-A"~: r ~ -.":vnii,"-
',Con".'1

' IYOl QO

a. Verify runr=n" suoloop operat-ng "roperly.

b- Dete~~i ine -"n~. cor"ect cause of p ~p o- "an motor o rerload.

c- Res ore tripped component o READY status.
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52.0 ~1~4 - .Recirc Pumps Trip System A Inoperable

gggl~h: N

RECIRC PUMPS

TRIP SYSTEM A
INOPERABLE

603148

603148

52.1 C ~ ~

RPSBC36 RECIRC PMPS TRIP Bypass PB
SYS A

52. 2

52. 3

a. EOC-RPT Bypassed when EOC RPT BYPASS pushbutton on P602
depressed and backlit.

tv At'n
a. Determine the need to have EOC-RPT bypassed.

b. Refer. to TS 3.3.4.2 END OF CYCLE RECIRCULATION PUMP TRIP
SYSTEM and take action as required.

c. Restore to normal when no longer required to be bypassed, by
pressing then releasing the RPT MANUALLY OUT OF SERVICE
pushbutton. Verify the backlight goes out and annunciator
clears.
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(Cont)

53.0 QQ~44 - Recirc Pumps Trip System B Inoperable

RECIRC PUMPS
TRIP SYSTEM B

INOPERABLE

603448

603448

53.1

RPSBC37 D2 RX RCIR PMP Bypass PB
TRIP INOP NO AVLB

53.2

53.3

a. EOC-RPT Bypassed when EOC RPT BYPASS pushbutton on F602
depressed and backlit.

v

a. Determine the need to have EOC-RPT bypassed.

b. Refer to TS 3.3.4.2 END OF CYCLE RECIRCULATION PUMP TRIP
SYSTEM and take action as required.

c. Restore to normal when no longer required to be bypassed, by
pressing then releasing the RPT MANUALLY OUT OF SERVICE
pushbutton ~ Verify the backlight goes out and annunciator
clears.
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I. 'D (Cont)

54.0 Inop Status Lights on P602

Refer to the following INOP windows for response:

'n w t t'

+ATE: These Inop windows are actuated by 74 relays
within the control power circuit. Fuses and
panel location are given in parenthesis.

2.

3.

4.

LOOP A HYDR
FLUID SUPPLY
SOV 67A INOP

LOOP A HYDR
FLUID RETURN
SOV 65A INOP

LOOP A HYDR
FLUID PILOT
SOV 66A INOP

LOOP A HYDR

FLUID DRAIN
SOV 68A INOP

Loss of control ckt
power (F4-2RCSA26,
P859)

Loss of control ckt
power (F2-2RCSA26,
P859)

Loss of control ckt
power (F3-2RCSA26,
P859)

Loss of control ckt
power (F5-2RCSA26,
P859)

Valve fails closed

Valve fails closed

Valve fails closed

Valve fails closed

5.

6.

LOOP A HYDR
FLUID SUPPLY
SOV 81A INOP

LOOP A HYDR
FLUID RETURN
SOV 79A INOP

Loss of control ckt
power (F4-2RCSA30,
P861)

Loss of control ckt
power (F2-2RCSA30,
P861)

Valve fails closed

Valve fails closed

7. LOOP A HYDR
FLUID PILOT
SOV 80A INOP

Loss of control ckt
power (F3-2RCSA30,
P861)

Valve fails closed

8.

9-

LOOP A HYDR
FLUID DRA?N
SOV 82A INOP

LOOP B HYDR
FLUID SUPPLY
SOV 67B INOP

Loss of control ckt
power (F5-2RCSA30,
P861)

Loss of control ckt
power (F4-2RCSB26,
P859)

Valve fails closed

Valve fails closed

10. 'OOP B HYDR
FLUID RETURN
SOV 65B INOP

Loss of control ckt
power (F2-2RCSB26,
P859)

Valve fails closed
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I. ggQg'.DU E F R E TTN ~i %I ~~
(Cont'l.

LOOP B HYDR
FLUID PILOT
SOV 66B XNOP

.'ioss of cont= c.'.
po~er ',F3-2RCSB25.
P859

va J.ve fails closed

12.

13.

LOOP.B HYDR
FLUID DRAIN
SOV 68B INOP

LOOP B HYDR
FLUID SUPPLY
SOV 81B INOP

Loss cf contrcl
power (.'.5-2RCSBZ6,
P859)

Loss of control
pow rF4 2RCSB30
P861)

Valve fa ls closed

Salve ails closed

14. LOOP B HYDR
FLUID RE~URN
SOV 79B IiNOP

Loss c control Valve
power (F2-2RCSB30,
P851)

~ ails closed

15. LOOP B HYDR
FLUID PILOT
SOV 80B INOP

Loss cf cont"cl
power (F3-2RCSB30,
@861 )

lalve fails closed

16.

17-

18.

19-

20.

21.

22.

23.

24.

LOOP B HYDiR

FLUID DRAIiN
SOV 82B IiNOP

RBCLN ISO V
MOV 15A INOP

RBCLM ISOL V
MOV 17A XNOP

CCP ISOL V
MOU 9~A XNOP

RBCLN ISOL
MOV 16A IiNOP

RBCLW Isoi V
NOU 15B INOP

RBCLM XSOL V.
MOV 17B INOP

CCP ISOL U

MOV 94B INOP

RBCLN XSOL
MOU 16B IiNOP

Lass of ccntrol Valv fails closed
power (F5-2RCSB30,
PG(..)

Less c control Valve fa..ls as is
powe"

(2EHS'NCC103A'ess

of control Valv fails as is
pcwer (2EHS*MCC103A)

Loss of control Valve fails as is
power (2EHS"'MCC303B)

Loss of control Valve fails as is
power (2EHS"NCC303B~

oss cf control Valve fails as is
power (2EHS<NCcl03A)

oss of control Va ve fails as is
power (2 =-S*NCC103B)

Loss of control Valve fails as is
powe" (2EHS<NCC3033)

Loss of control Valve fails as is
pc~er (2EHS"'MCC303B}

Page 116 of 153
N2-OP-29
Rev. 06





PR EDURE F

54 '

a I.": .'."..d vi .'..al ".«"-hts . ener«ize check contrc3 power listed
unde eacn ~ou«ce ".ear~ ng-

b- If "" dows 1 th ougN 4 oner i.zo-

l. Check 2VSS"'PiVL101A ckt 1< clcsed-

ci If windows I through 4 energize-

1. Check 2VBS~PNL101A ckt ll closed.

2- Check fuse .:-2RCSA25 (PS59< insta''ed.

d- If windows 5 hrou"h S energize-

1- Check 2733 <PNL301P ckt 12 closed-

2- Check fuse .«-2RCSA30 (P85<z installed.

e ~ If w'ndows 9 th"ough .<.2 energize:

C'peck 2V3»PNL10!<.A ckt .< 3 closed.

2. Check fuse "1-2RCS325 ;PS59) ins alled-

If windows '3 through 15 energize:

1- Check 2UZS~PHL3013 ckt 13 closed-

2. Check fuse ""1-2RCS330 (PS5!.) installed.

ga If any of ~indcws 17 ":."ough 24 energize:

1. Verify prop " RSCLC flow to OPIA and <P13-

2. Check YiOU powe" supply at ilCC.

3. Refe- to'- T-S, 3-5-3 PR YMHA CONTAINM~4: ISOLATION VALVES
and take act=cns as reaui=ed-
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TABLE 1: SYSTEM VALVE LINEUP SHEET

PROCEDURE NUMBER PROCEDURE TITLE

VALVE REQUIRED ACTUAL INITIALS INDEP. VERIF.

2RCS*MOV10A "A" Loop Recirculation
Suction Stop Valve

2RCS*MOV18A Recirc Pump A
Discharge Stop Valve

2RCS~cSOV67B OTBD HYDR FLUID
OPEN ISOL SOL (HPU B)

2RCS*SOV68B OTBD FLUID DRAIN ISOL SOL 0
(HPU B)

2RCS*SOV79B INBD HYDR FLUID CLOSE
ISOL SOL (HPU B)

2RCS>SOV80B INBD HYDR FLUID PILOT ISOL 0
(HPU B)

2RCS*SOV81B INBD HYDR FLUID OPEN ISOL 0
SOL (HPU B)

2RCS*SOV82B INBD HYDR FLUID DRAIN ISOL 0
SOL (HPU B)

2RCS*MOV10B LOOP B RECIRCULATION
SUCTION STOP VALVE

POSITION CODES: 0 = Open
C = Closed
V = Throttled

L = Locked
T = Tagged (Danger)

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

MP = Mid Position
V = Variable

AS = As Selected
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TABLE 1: SYSTEM VALVE LINEUP SHEET

2 f
PROCEDURE NUMBER
N2-
VALVE

PROCEDURE TITLE
TR EIR LA

REQUIRED ACTUAL
ITI N

INITIALS INDEP.
VERI'A

I I D

2RCS*MOV18B RECIRC PUMP B DISCHARGE
STOP VALVE

2RCS*SOV65A OTBD HYD FLUID'lOSE SOL
(HPU A)

2RCS*SOV66A OTBD HXD FlUID PllOT SOL
(HPU B)

2RCS*SOV67A OTBD HYDR FLUID
OPEN SOL (HPU B)

2RCS«SOV68A OTBD FLUID DRAIN SOL
(HPU A)

2RCS*SOV79A INBD HXOR FLUID CLOSE
SOL (HPU A)

2RCS*SOV80A INBD HYDR FLUID PILOT
SOL (HPU A)

2RCS*SOV81A INBD HYDR FLUID OPEN SOL
(HPU B)

2RCS*SOV82A INBD HYDR FLUID DRAIN SOL 0
(HPU A)

POSITION CODES: 0 = Open
C = Closed
V = Throttled

L = Locked
T = Tagged (Danger)

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

MP = Mid Position
V = Variable

AS = As Selected
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TABLE 1: SYSTEM VALVE LINEUP SHEET

PROCEDURE NUMBER
N — -2
VALVE

PROCEDURE TITLE
C LATI N

REQUIRED
N

ACTUAL
P

INITIALS INDEP. VERIF.
DA E I . DA E

t m t
2RCS*SOV66B OTBD HYD FLUID PILOT

SOL (HPU B)

2RCS~SO<l65B OTBD HYO FLUID CLOSE SOJ

(HPU B)

Hydraulic Power Unit A
(RB 261 North)

2RCS-V2001C
(A-2-11A) Press gage isolation valve 0

2RCS -V2002C
(A-2-1l.B) Press switch isolation 'valve 0

2RCS-V2003C
(A-2-13) Bypass needle valve

2RCS-V2004C
(A-2-14) Sample Valve

2RCS-V2005C
(A-2-18A) Open Line Isolation Valve N

2RCS-V2006C
(A-2-18B) Close Line Isolation Valve N

POSITION CODES: 0 = Open
C = Closed
V = Throttled
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L = Locked
T = Tagged (Danger)

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

MP = Mid Position
V = Variable

AS = As Selected
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VAV N H T

PROCEDURE NUMBER
N-P-

TABLE 1: SYSTEM VALVE LINEUP SHEET

PROCEDURE TITLE
RATRR IR LTIN YT

P 4 f26

VALVE
N MB D PT N

Hydraulic Power Unit A
(RB 261 North)

RE(}UIRED ACTUAL INITIALS
P T P T N ND DAT

INDEP. VERIF.
N T./DATE R MA

2RCS-V2007C
(A-2-19) Pilot Line Isolation Valve N

2RCS-V2008C
(A-2-24) Suction line Isolation Valve N

2RCS-V2009C
(A-2-30) Press Gage Hydraulic Snubber I

2RCS-V2010C
(A-2-67A) Return filter — Drain

2RCS-V2011C Return filter isolation
(A-2-67B) Valve

2RCS-V2012C
(A-C-28) Reservoir Drain Valve

2RCS-VllOA Close line drain Isol.
(HPU A)

0

CC

2RCS-V106A Close line upstream drain C
Isol (HPU A)

POSITION CODES: 0 = Open
C = Closed
V = Throttled

L Locked
T = Tagged (Danger)

CC Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

MP = Mid Position
V = Variable

AS = As Selected
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TABLE 1: SYSTEM VALVE LINEUP SHEET

L L EE

PROCEDURE NUMBER

VALVE

PROCEDURE TITLE
E IR LA

REQUIRED ACTUAL
TI N

INITIALS
D E

INDEP. VERIF.
T. D

Hydraulic Power Unit A
(RB 261 North)

2RCS-V2001A
(A-2-llA) Press Gag» 1solation

2RCS-V2002A
(A-l-ll.B) Press switch isolation

2RCS-V2003A
(A-1-13) Bypass needle valve

2RCS-V2004A
(A-1-14) Sample Valve

2RCS-V2005A
(A-1-18A) Open Line Isolation Valve N

2RCS-V2006A
(A-1-18B) Close Line Isolation Valve N

2RCS-V2007A
(A-1-19) Pilot Line Isolation Valve N

2RCS-V2008A
(A-1-24) Suction Line Isolation Valve N

POSITION CODES: 0 = Open
C = Closed
V = Throttled

L = Locked
T = Tagged (Danger)

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

MP = Mid Position
V = Variable

AS = As Selected
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VA VE N P H T

PROCEDURE NUMBER
N-P-

TABLE 1: SYSTEM VALVE LINEUP SHEET

PROCEDURE TITLE
R TRR R ATI N YTM

f 2

VALVE
NMBR D R T

Hydraulic Power Unit A
(RB 261 North)

REQUIRED
P ITI N

ACTUAL
P ITI N

INITIALS INDEP. VERIF.
AND DAT INIT./DAT R MAR

2RCS-V2009A
(A-1-30) Press gage Hydraulic Snubber . I

2RCS-V2010A
(A-1-67A) Return Filter — Drain

2RCS-V2011A Return Filter Isolation
(A-1-67B) Valve

lTCN-71

Hydraulic Power Unit B

(RB 261 South)

2RCS-V2001B
(B-1-llA) Press gage isolation

2RCS-V20028
(8-1-llB) Press switch isolation

2RCS-V2003B
(B-1-13) Bypass needle valve

2RCS-V20048
(B-1-14) Sample Valve

POSITION CODES: 0 - Open
C Closed
V - Throttled

Page 123 of 153

L - Locked
T = Tagged (Danger]

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

MP Mid Position
V = Variable

AS As Selected
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VALV N P H T

TABLE 1: SYSTEM VALVE LINEUP SHEET

Pae7of

D RPT N

PROCEDURE NUMBER
N - P-2
VALVE
N MB

REQUIRED
P T N

ACTUAL
P IT N

PROCEDURE TITLE
REATRREIR T N TM

INITIALS
AND DATE

INDEP. VERIF.
N T./DATE REMARK

Hydraulic Power Unit B

(RB 261 South)

2RCS-V2005B
(B-1-18A) Open Line Isolation Valve N

2RCS-V2006B
(B-1-18B) Close Line Isolation Val've N

2RCS-V2007B
(B-1-19) Pilot Line Isolation Valve N

2RCS-V2008B
(B-1-24) Suction Line Isolation Valve N

2RCS-V2009B
(B-1-30) Press gage Hydraulic Snubber I

2RCS-V2010B
(B-1-67A) Return filter — Drain

2RCS*V2011B Return filter isolation
(B-1-67B) Valve

2RCS-V2001D
(B-1-11A) Press gage isolation

POSITION CODES: 0 = Open
C Closed
V Throttled

L - Locked
T = Tagged (Danger)

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

fVCN-71

MP = Mid Position
V = Variable

AS = As Selected
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VA V L NE P H T

PROCEDURE NUMBER
N - P-2

TABLE 1: SYSTEM VALVE LINEUP SHEET

PROCEDURE TITLE
REATRR R TIN YTEM

VALVE
NMBR D RIP T N

Hydraul i c Power Unit 8
(RB 261 South)

REQUIRED
P T N

ACTUAL
P ITI N

INITIALS INDEP. VERIF.
AND DAT I IT./DAT R A

2RCS-V2002D
(8-1-llD) Press switch isolation

2RCS-V2003D
(8-1-13) Bypass needle valve

2RCS-V2004D
(8-1-14) Sample Valve

2RCS-V2005D
(8-1-18A) Open Line Isolation Valve N

2RCS-V2006D
(8-1-188) Close Line Isolation Valve N

2RCS-V2007D
(8-1-19) Pilot Line Isolation Valve N

2RCS-V2008D
(8-1-24) Suction Line Isolation Valve N

2RCS-V2009D
(8-1-30) Press gage Hydraulic Snubber I

POSITION CODES: 0 - Open
C Closed
V = Throttled

L = Locked
T = Tagged (Danger)

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

ITCN-7]

MP - Mid Position
V = Variable

AS As Selected
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TABLE 1'YSTEM VALVE LINEUP SHEET

V L V 26

PROCEDURE NUMBER
-2

VALVE

PROCEDURE TITLE
R RE IR

REQUIRED
P ITI

ACTUAL
T N

INITIALS INDEP. VERIF.
D E IN T. DATE

Hydraulic Power Unit B

(RB 261 South)

2RCS*V2010D
(B-1--67A) Return filter — Dra.in

2RCS-V2011D
(8-1-678) Return Eilter isolation

2RCS-V2013
(B-C-28) Reservoir Drain Valve

Hydraulic Power Unit

2RCS-V105A PILOT LINE
(HPU A) DRAIN ISOL.

2RCS-V109A PILOT LINE
(HPU A) DRAIN ISOL. CC

2RCS-V104A OPEN LINE
(HPU A) DRAIN ISOL.

2RCS-V108A OPEN LINE
(HPU A) DRAIN ISOL.

POSITION CODES: 0 = Open
C = Closed
V = Throttled

CC

L = Locked
T = Tagged (Danger)

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

MP = Mid Position
V = Variable

AS = As Selected

N2-OP-29
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TABLE 1: SYSTEM VALVE LINEUP SHEET

PROCEDURE NUMBER
2-

VALVE
ER

PROCEDURE TITLE
R RE IR

REQUIRED ACTUAL
P ITI

INITIALS INDEP. VERIF.
D E DATE RE

Hydraulic Power Unit

2RCS-V123A DRAIN LINE
(HPU A) DRAIN ISOJ .

MCS--10IA DRAIN LINK
(HPU A) DRAIN ISOL.

2RCS-V121A PILOT LINE
(HPU A) VENT ISOL.

CC

2RCS-V111A PILOT LINE
(HPU A) VENT ISOL. CC

2RCS-V122A DRAIN LINE
(HPU A) VENT ISOL.

2RCS-V112A DRAIN LINE
(HPU A) VENT ISOL. CC

2RCS-V19A RCS*HVY17A BODY DRAIN
(HPU A) VENT ISOL.

2RCS>'<V120 SAMPLE LINE MANUAL
ISOLATION

2RCS-V36A 2RCS*PT 84A ISOL

POSITION CODES: 0 = Open
C = Closed
V = Throttled

L = Locked
T = Tagged (Danger)

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

MP = Mid Position
V = Var'iable

AS = As Selected
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TABLE 1: SYSTEM VALVE LINEUP SHEET

PROCEDURE NUMBER
N2- P-
VALVE

PTI N

PROCEDURE TITLE
R T

REQUIRED ACTUAL
ITI N

INITIALS INDEP. VERIF.
AND D D TE

Hydraulic Power Unit

2RCS*V37A 2RCS«FT 7A and 9A ISOL

2RCS«V39A 2RCS«FT 7A and 9A
VEhI.'"OL

2RCS«V38A 2RCS«FT 7A and 9A lSOL

2RCS«V40A 2RCS«FT 7A and 9A.VENT
ISOL

2RCS*V41A 2RCS*FT 8A, 6A and 83A
VENT ISOL

CC

2RCS«V42A 2RCS«FT 8A, 6A and 83A
ISOL

CC

2RCS«V43A 2RCS«FT 8A, 6A and 83A
ISOL

2RCS*V85A 2RCS«FT8A, «FT6A, and
«FT 83A ISOLATION

2RCS«V18A LOOP A FCV BODY DRAIN
ISOL

2RCS«V150A RCS*HYV 17A DRAIN ISOL

POSITION CODES: 0 = Open
C = Closed
V = Throttled
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L = Locked
T = Tagged (Danger)

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

MP = Mid Position
V = Variable

AS = As Selected
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VAV P T

PROCEDURE NUMBER
N-P-

TABLE 1: SYSTEM VALVE LINEUP SHEET

PROCEDURE TITLE
A T T Y T

P 1 f

VALVE
NB D RPT

Hydraulic Power Unit

REQUIRED ACTUAL INITIALS
T P T N A

INDEP. VERIF.
T./DATE R HARK

2RCS*V151A RCS*HVY 17A DRAIN ISOL

2RCS*V140A DISCHARGE STOP VALVE
BONNET VENT ISOLATION

2RCS*V141A DISCHARGE STOP VALVE
BONNET VENT ISOLATION

2RCS*V142A DISCHARGE STOP VALVE
BODY DRAIN ISOLATION

2RCS*V143A DISCHARGE STOP VALVE
BODY DRAIN ISOLATION

2RCS-V145 RECIRC SYSTEM
MANUAL SAMPLE ISOLATION

2RCS*V114 SAMPLING LINE TEST CONN.
ISOL.

2RCS*V115 SAMPLING LINE TEST CONN.
ISOL.

2RCS-V89 SAMPLING LINE TEST CONN.
ISOL.

POSITION CODES: 0 - Open
C = Closed
V - Throttled

CC

CC

CC

L = Locked
T = Tagged (Danger)

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

MP = Mid Pos i tion
V = Vari abl e

AS = As Selected
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TABLE 1: SYSTEM VALVE LINEUP SHEET

PROCEDURE NUMBER
N

VALVE
E

PROCEDURE TITLE
R A R I E

REQUIRED ACTUAL
N

INITIALS
DATE

INDEP. VERIF.
D

Hydraulic Power Unit

2RCS-V88 SAMPLING LINE TEST CONN.
ISOL.

CC

2RCS*SOV104 RECIRC SYSTEM
SAMPLE ISOLATION

2RCS*SOV105 RECIRC SYSTEM
SAMPLE ISOLATION

2RCS*V53A SEAL FAILURE LEAKOFF
LINE ISOLATION

2RCS-V93A SEAL FAILURE LEAKOFF
LINE HIGH POINT VENT
UPSTREAM ISOLATION

2RCS-V94A SEAL FAILURE LEAKOFF
LINE HIGH POINT VENT
ISOLATION

CC

2RCS-SOV90A NORMAL SEAL LEAKOFF LINE
ISOLATION

2RCS-V52A NORMAL SEAL LEAKOFF LINE
VENT ISOLATION

POSITION CODES: 0 = Open
C = Closed
V = Throttled

Page 130 of 153

L = Locked
T = Tagged (Danged)

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

MP = Mid Position
V = Variable

AS = As Selected
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TABLE 1'YSTEM VALVE LINEUP SHEET

P 14 f 2

PROCEDURE NUMBER
2-

VALVE
E

PROCEDURE TITLE
EATR E I N Y E

REQUIRED ACTUAL
P

INITIALS INDEP. VERIF.
D E I D RE K

Hydraulic Power Unit

2RCS-V92A NORMAL SEAL LEAKOFF LINE
MANUAL ISOIATION

CC

2RCS -V91A NORMAL SEAL LEAKOFF LINE
ISOLATION

2RCS«V74A 2RCS«V60A TEST
CONNECTION

2RCS*V61A SEAL PURGE INBOARD
MANUAL ISOLATION

CC

2RCS«V102A 2RCS«PT44A and PI43A
HIGH VENT ISOLATION

2RCS»V103A 2RCS«PT44A and PI43A
VENT ISOLATION

CC

2RCS«V55A (No. 1 SEAL CAVITY
PRESSURE)

2RCS«PT44A and PI43A
ISOLATION

POSITION CODES: 0 = Open
C = Closed
V = Throttled

L = Locked
T = Tagged (Danger)

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

MP = Mid Position
V = Variable

AS = As Selected
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TABLE 1: SYSTEM VALVE LINEUP SHEET

L E

PROCEDURE NUMBER
N

VALVE
B PT N

PROCEDURE TITLE
E R I N

REQUIRED ACTUAL
I N

INITIALS INDEP. VERIF.
DA E D

Hydraulic Power Unit

2RCS*V54A (No. 2 SEAL CAVITY
PRESSURE)

2RCS*V42A and PI41A
ISOLATION

2RCS*V100A 2RCS*PT42A and PI41A
VENT ISOLATION

2RCS*V101A 2RCS*PT42A and PI41A HIGH CC
POINT VENT ISOLATION

2RCS-RV46A SEAL PURGE LINE RELIEF
VALVE

NG

2RCS-V58A 2RCS-FCV2A ISOLATION

. 2RCS-V73A 2RCS*V59A TEST
CONNECTION

2RCS*V76A 2RCS*V59A TEST
CONNECTION

CC

2RCS*V72A 2RCS*V90A TEST
CONNECTION

POSITION CODES: 0 = Open
C = Closed
V = Throttled

L = Locked
T = Tagged (Danger)

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

MP = Mid Position
V = Variable

AS = As Selected
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TABLE 1'YSTEM VALVE LINEUP SHEET

L LI

PROCEDURE NUMBER
— P-2

VALVE
B R

PROCEDURE TITLE
REA R RE IR

REQUIRED
P IT

Y TEM

ACTUAL
ITI N

INITIALS INDEP. VERIF.
I I DAT

Hydraulic Power Unit

2RCS«V75A 2RCS*V90A TEST
CONNECTION

CC

2RCS-V83h 2RCS«V60A TEST
CONNECTION

2RCS«VB~iA 2RCS*V60A TEST
CONNECTION

CC

2RCS«V71A 2RCS«V60A TEST
CONNECTION

2RCS«V77A SEAL PIJRGE VENT VALVE

RCS«V78A SEAL PURGE VENT VAI.VE CC

2RCS«V59A SEAL PURGE CHECK

2RCS«V90A SEAL PURGE CHECK

2RCS«V60A SEAL PURGE CHECK

2RCS«V131A RCS*MOVlOA BONNET VENT

2RCS«V130A RCS«MOV10A BONNET VENT

POSITION CODES: 0 = Open
C = Closed
V = Throttled

CC

L = Locked
T = Tagged (Danger)

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

MP = Mid Position
V = Variable

AS = As Selected
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TABLE 1: SYSTEM VALUE LINEUP SHEET

LI

PROCEDURE NUMBER
2-

VALUE

PROCEDURE TITLE
RR IR

REQUIRED ACTUAL
P ITI

INITIALS
AND D E

INDEP. VERIF.
I IT. D

Hydraulic Power Unit

2RCS«Vl2A RCS«MOV10A BODY DRAIN

2RCS«V13A RCS«MOV10A BOOX DRAIN

2RCS«V26A RCS "PDT 15A [SOIATION

2RCS«V27A RCS«PDT 15A ISOLATION

2RCS«HVY 'A'OOP RECIRCULATION
17A FLOW CONTROL VALVE

2RCS-V56A PI103A ISOLATION

2RCS-V57A SEAL PURGE LfNE ISOL-
ATION FROM RDS

2RCS«FCV2A SEAJ PURGE FLOW CONTROL
VALVE

2RCS«V1068 CLOSE LINE DRAIN (HPU B)

2RCS-VllOB CLOSE LINE DRAIN (HPU B)

2RCS-V105B PILOT LINE DRAIN
(HPU B)

CC

POSITION CODES: 0 = Open
C = Closed
V = Throttled

L = Locked
T = Tagged (Danger)

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

MP = Mid Position
V = Variable

AS = As Selected
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TABLE 1: SYSTEM VALVE LINEUP SHEET

f 2

PROCEDURE NUMBER
N2- P-2

PROCEDURE TITLE
T Y TEM

VALVE
B

REQUIRED ACTUAL
ITI N

INITIALS
D

INDEP. VERIF.
I D E

Hydraulic Power Unit

2RCS-V1098 PILOT LINE DRAIN
(HPU B)

CC

2RCS-V.E.068 OPEN LINE DRAIN
(HPU B)

2RCS-V1088 OPEN LINE DRAIN
(HPU 8)

CC

2RCS-123B DRAIN LINE
DRAIN (HPU B)

2RCS-V1078 MAIN LIKE
DRAIN (E[PU B)

2RCS-V121B PILOT LINE
VENT (HPU B)

CC

2RCS-V111B PILOT LINE
VENT (HPU B)

2RCS-V122B DRAIN LINE
VENT (HPU B)

POSITION CODES: 0 = Open
C = Closed
V = Throttled

CC

L = Locked
T = Tagged (Danger)

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

MP = Mid Position
V = Variable

AS = As Selected
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TABLE 1: SYSTEM VALVE LINEUP SHEET

P E

PROCEDURE NUMBER
N2-
VALVE

R

PROCEDURE TITLE
R E I N

REQUIRED
P T N

ACTUAL
P

INITIALS INDEP. VERIF.
DATE D E

Hydraulic Power Unit

2RCS-V112B DRAIN LINE
VENT (HPU B)

2RC'«V368 2RCS*PT348 ISOLATION

2RCS«V37S 2RCS~FT98 and «FT 7B
ISOLATION

2RCS«V38B 2RCS«FT9B and «FT 7B
ISOLATION

2RCS«V40B 2RCS«FT98 and «FT 7B
VENT

2RCS«V398 RCS*FT 98 and «FT 78
VENT

CC

CC

2RCS«V42B RCS«FT6B, «FT 8B, and
«FT 83B VENT

2RCS«V41B RCS«FT6B, «FT88, and
«FT83B VENT

CC

2RCS«V43B RCS«FT6B, *FT8B, and
*FT83B ISOLATION

POSITION CODES: 0 = Open
C = Closed
V = Throttled

L = Locked
T = Tagged (Danger)

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

MP = Mid Position
V = Variable

AS = As Selected

JE 153
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TABLE 1: SYSTEM VALVE LINEUP SHEET

EET

PROCEDURE NUMBER PROCEDURE TITLE
REA

VALVE
DE R

REQUIRED ACTUAL INITIALS INDEP. VERIF.
P P ITI N AND DAT IN T D

Hydraulic Power Unit

2RCS»V858 RCS«FT68, «FT88, and
«FTS3B ISOLATION

2RCS»V l318 RCS«MOV108 80NNET VENT

2RCS»VL308 RCS«MOV108 BONNET VENT CC

2RCS«V128 2RCS«MOV128 BODY DRAIN

2RCS«V138 RCS«MOV108 BODY DRAIN

2RCS»V268 RCS«PDT158 ISOLATION

2RCS«V278 RCS*PDT158 ZSOf.ATION

2RCS«HYV
178

LOOP 'B'ECIRCULATION
FLOW CONTROf VALVE

2RCS«V198 RCS«HYV178 BODY DRAIN

2RCS«V188 RCS«HYV17B BODY DRAIN

2RCS«V918 NORMAL SEAL LEAK OFF
LINE VENT

POSITION CODES: 0 = Open
C = Closed
V = Throttled

L = Locked
T = Tagged (Danger)

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

MP = Mid Position
V = Variable

AS = As Selected
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TABLE 1: SYSTEM VALVE LINEUP SHEET

I E P H

PROCEDURE NUMBER
2- -2

VALVE
B

PROCEDURE TITLE

REQUIRED ACTUAL INITIALS INDEP. VERIF.
I N TI N AND DA I

2 f 2

Hydraulic Power Unit

2RCS«1408 RCS«MOV18B BONNET VENT

2RCS«V141B 2RCS«MOV18n BODY VENT : CC

2RCS«V226 2RCS«ffOVl86 BODY DRAIN

2RCS-V988 NORMAL SEAL LEAKOFF J INE
ISOJ ATION

0

2RCS«V150B RCS«HXV17B VENT ISOL

2RCS«V151B RCS«JJYV17B VENT ISOJ.

2RCS«V23S RCS*MOV188 BODY DRAIN

2RCS«V568 RCS-PI1038 ISOLATION

CC

0

2RCS-V5 78 SEAL PURGE LINE MANUAL
ISOLATION FROM RDQ

2RCS-FCV2B SEAL PURGE FlOW CONTROL
VALVE

2RCS-RV46B SEAL PURGE LINE RELIEF
VALVE

POSITION CODES: 0 = Open
C = Closed
V = Throttled

V
(3-5 gPm)

NG

L = Locked
T = Tagged (Danger)

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

MP = Mid Position
V = Variable

AS = As Selected
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TABLE 1: SYSTEM VALVE LINEUP SHEET

PROCEDURE NUMBER
2- P-2

VALVE

PROCEDURE TITLE
LATI N

REQUIRED ACTUAL
I N

INITIALS INDEP. VERIF.
DA E D E

Hydraulic Power Unit

2RCS-V58B RCS-FCV28 'ISOLATION

2RCS«V/3B RCS«V598 TEST
CONNECTION

2RCS-V76B RCS«V59B TEST
CONNECTION

CC

2RCS«V72B RCS«V90B TEST
CONNECTION

2RCS«V75B RCS«V908 TEST
CONNECTION

CC

2RCS«V598 SEAL PURGE CHECK

2RCS«V90B SEAL PURGE CHECK

2RCS«V60B SEAL PURGE CHECK

2RCS«V77B SEAL PURGE SUPPLY VENT

2RCS«V78B SEAL PURGE SUPPLY VENT CC

2RCS*V83B RCS*V60B TEST CONNECTION

POSITION CODES: 0 = Open
C = Closed
V = Throttled

L = Locked
T = Tagged (Danger)

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

MP = Mid Position
V = Variable

AS = As Selected
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TABLE 1: SYSTEM VALVE LINEUP SHEET

PROCEDURE NUMBER PROCEDURE TITLE
R I N Y E

VALVE
DE TI N

REQUIRED ACTUAL
P ITI N

INITIALS INDEP. VERIF.
N TE

Hydraulic Power Unit

2RCS«V848 RCS«V608 TEST CONNECTXON CC

2RCS«V718 RCS«V608 TEST COHHEC'.CXOH

?RCS«VI'48 RCS«V608 'CEST CONNECTION CC

2RCS-V618 RCS«V608 XSOLATIOH VALVE

2RCS«V1028 RCS«PT448 and PI438 H1GH
POINT VENT

2RCS«V1038 RCS«PT44B and PI438 HIGH
POINT VENT ISOLAT(ON

CC

2RCS«V558 RCS-PT448 and PX438
ISO(ATXOH VALVE

2RCS«V548 RCS-PT428 and PI418
ISOLATION VALVE

2RCS«V1008 RCS-PT428 and PX418
VENT ISOLATION

2RCS*V1018 RCS-PT428 and PI418
VENT ISOLATION

CC

POSITION CODES: 0 = Open
C = Closed
V = Throttled

L = Locked
T = Tagged (Danger)

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

MP = Mid Position
V = Variable

AS = As Selected

L40 oc l53
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TABLE 1: SYSTEM VALVE LINEUP SHEET

H ET 24 2

PROCEDURE NUMBER PROCEDURE TITLE
E I N Y E

VALVE
DE R

REQUIRED ACTUAL
P IT

INITIALS INDEP. VERIF.
E I D E

Hydraulic Power Unit

2RCS«V53B SEAL FAXLURE LEAKOFF
LlNE ISOLATION VALVE

2RCS-V938 SEAl 1'AXLURE LEAKOFF
LINE VENT ISOLATION

2RCS«V94B SEAL FAILURE LEAKOFF
LINE VENT ISOLATION

CC

2RCS-SOV NORMAL SEAL LEAKOFF LINE
90B ISOlATION

2RCS-V52B NORMAL SEAL LEAKOFF LINE
ISOLATION

2RCS-V92B NORMAL SEAL LEAKOFF LINE
VENT ISOLATXON

2RCS-V160A PT84A VENT VALVE

2RCS-V161A PT84A VENT VALVE

2RCS«V160B PT84B Test Conn

2RCS*V161B PT84B Test Conn

CC

CC

POSITION CODES: 0 = Open
C = Closed
V = Throttled

L = Locked
T = Tagged (Danger)

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

MP = Mid Position
V = Variable

AS = As Selected
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TABLE 1: SYSTEM VALVE LINEUP SHEET

P 2 f 26

PROCEDURE ~i ER
-2

PROCEDURE TITLE
E N YTE

VALVE
D

Hydraulic Power Unit

REQUIRED
P N

ACTUAL
P I IN

INITIALS
D E

INDEP. VERIF.
NIT D

2RCS«EFV44A PT84A Excess Flow V/V

2RCS«EFV44B PT84B Excess Flow V/V

2RCS«EFV45A FT9A Excess Flow V/V

2RCS«EFV45B FT98 Exc ss Flow V/V

2RCS»EFV46A FT7A Excess Flow V/V

2RCS«EFV46B FT7$ Excess Flow V/V

2RCS«EFV47A FTGA Excess Flow V/V

2RCS«EFV478 FT88 Excess Flow V/V

2RCS«EFV48A FT6A Excess Flow V/V

2RCS«EFV48B FT68 Excess Flow V/V

2RCS«EFV52A PDTl5A Excess Flow V/V

2RCS«EFV52B PDT15B Excess Flow V/V

2RCS~ EFV53A PDT15A Excess Flow V/V

POSITION CODES: 0 = Open
C = Closed
V = Throttled

L = Locked
T = Tagged (Danger}

CC = Closed and Capped

I = Installed
NG = Not Gagged

A = Auto

MP = Mid Position
V = Variable

AS = As Selected
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TABLE l: SYSTEM VALVE LINEUP SHEET

ALE I P

PROCEDURE NUMBER
2-

PROCEDURE TITLE
LA

VALVE
B DE RIPTI N

REQUIRED ACTUAL
TI N

INITIALS INDEP. VERIF.
DATE IN DA E

Hydraulic Power Unit

2RCS«EP1538 PDTL5B Excess Flow V/V

2RCS«EFV62A PT44A/PI43A
Excess Flow Valve

2RCS«EFV62B PT44B/PI438
Excess Flow Valve

2RCS«KFV63A PT42A/PT41A
Excess Flow Valve

2RCS«EFV63B PT42B/PI41B
Excess Flow Valve

POSITION CODES; 0 = Open
C = Closed
V = Throttled

L =- Locked
T = Tagged (Danger)

CC .= Closed a))d Capped

I = Installed
HG = Not Gagged

A — Auto

MP -: M ).d Pos.L c Lon
V = Var').able

AS = A" Selected
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TABLE II A: SYSTEM ELECTRICAL LINEUP SHEET

PROCEDURE NUMBER
N2-

PROCEDURE TITLE
E I N Y

COMPONENT

E

COMPONENT

D PTI N
BUS NUMBER CUBICLE

8
REQUIRED ACTUAL INITIALS INDEP. VERIF.

L ATI N I DATE I D REMARK

2RCS-FH3A HPU A FAH MOTOR 2HHS-MCC014A 2D
(Subloop A-1)

2RCS .FH38 HPU 8 FAH MOTOR 2HHS 8CC0148 llD
(Subloop 8-'1)

RS 215

RS 215

ON

2RCS-FH4A ffPU A FAH MOTOR 2HHS"-MCC0148 10D RB 215
(Subloop A-2)

ON

2RCS-FH48 HPU 8 FAN MOTOR 2HffS.RCC014A 3D
(Subloop 8-2)

2RCS-P3A HPU A DRIVE MOTOR 2HffS-MCC014A 2E
(Subloop A-1)

2RCS -P3S ffPU 8 DRLVE MOTOR 2HHS-MCC0148 11E
(Sub loop B-l)

2RCS-P4A HPU A DRIVE MOTOR 2NffS-MCC0148 10E
(Subloop A-2)

2RCS-P48 HPU 8 DRIVE MOTOR 2HHS-MCC014A 3E
(Subloop 8-2)

RB 215

RB 215

RS 215

RS 215

RB 215

ON

OH

ON

ON

ON

2RCS-FNH 3A HPU A FAN 3A Mtr
Heater 2SCA-PNL200 32 RB 240N ON

POSITION CODES: 0 = Open
C = Closed
T = Tagged

R = Removed
RO = Racked-Out
RI = Racked-In
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LIN

PROCEDURE NUMBER
N-P-

TABLE II A: SYSTEM ELECTRICAL LINEUP SHEET

PROCEDURE TITLE
R A T I T N Y TEM

PW PP
COMPONENT COMPONENT
N MB D T N

BUS NUMBER CUBICLE
8 ER

REQUIRED ACTUAL INITIALS INDEP. VERIF.
ATI N P ITI N P N AND DAT T/DAT EMARK

2EPS*SWG001 Breaker Heater 2EJA*PNL100A 8 CB261 E ON

2RCS-MG1A EXCITER FIELD
POWER MG1A 2RCS-PNL1A CB1

NORM SWGR

293 ON

2RCS-MG1B EXCITER FIELD
POWER MGlB 2RCS-PNL1B "CB1

NORM SWGR

293 ON

2EPS*SWG002 Breaker Heater 2EJA*PNL300B 7

2EPS*SWG003 Breaker Heater 2EJA*PNL100A 9

2EPS*SWG004 Breaker Heater 2EJA*PNL300B 8

ST Aux Bay ON

RB 240

N. Aux Bay ON

RB 240

CB 261W ON

2RCS-FNH 4A HPU A FAN 4A Mtr
Heater

2RCS-H3A HPU A HEATER

2RCS-H4A HPU A HEATER

2RCS-FNH 3B HPU B FAN 3B Mtr
Heater

POSITION CODES:

2SCA-PNL201

0 Open
C = Closed
T = Tagged

33

2SCA-PNL200 34

2SCA-PNL200 28

2SCA-PNL200 33

RB 240N ON

RB 240N ON

RB 240N ON

RB 289SW ON

R = Removed
RO = Racked-Out
RI = Racked-In

I16405
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E I A P EE
TABLE II A: SYSTEM ELECTRICAL LINEUP SHEET

PROCEDURE NUMBER
N2-

PROCEDURE TITLE
REA R N Y T

P ER
COMPONENT COMPONENT BUS NUMBER CUBICLE

R P I N
REQUIRED ACTUAL INITIAIS INDEP. VERIF.

ATI N * TI D INTD F R K

2RCS-FNH4B HPU B FAN 4B Mtr
Heater 2SCA-PNL201 35 RB 289SW OPEN

2RCS-H3$ HPU B HEATER

3RCS ff48 HPU B HEATER

2SCA-PHL201 32

2SCA-PHJ 201 34

RB 289SW OPEN

RB 289SW OH

2RCS+SOV XHBO ffPU B
65B, 66B SOLENOID VALVES
678 and
68$

2VBS+PNLl.01A 13 CG 288W ON

2RCS<SOV IHBD ffPU A
65A, 66A, SOLENOID VAfVES
6/A and
68A

2VBS<'PHL101A ll "
CB 288W OH

2CEC<'PNL
634A
RACK l

RECIRC FLOW

CONTROL PANEL
2VBS-PHfA101 . 19 CS 306W OH

2CEC<PNL RECIRC FLOW
634C CONTROL PANEL
RACK 3

2VBS-PNI A101 20 CB 306W ON

POSITION CODES: 0 = Open
C = Closed
T = Tagged

R = Removed
RO = Racked-Out
RI = Racked-In
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TABLE II A: SYSTEM ELECTRICAL LINEUP SHEET

PROCEDURE NUMBER PROCEDURE TITLE

COMPONENT COMPONENT
D N

P L
BUS NUMBER CUBICLE

BR
REQUIRED ACTUAL INITIALS INDEP. VERIF.

P E IN RE IARK

2CEC*PNL RECIRC FLOW
634C CONTROL PANEL
RACK 3

2VBS-PNLB101 5 CB 306W ON

2CEC«PNl REC(RC ."ION CONTROf 2VBS-'PNLB1.01 6
634C CO'NTROf.. PANEI.
RACK 2

CB 306m ON

2RCS«SOV INBD HPUA SO'(,ENO(D 2VBS«PNL301B 12
79A, GOA) VALVES
81A, 82A

2RCS«SOV OUTBD HPUB SOLENO.ID 2VBS«PNL301B 13
79B, 6GB) VAlVES
81B, 82e

2RCS«SOV INOP STATUS LIGHT 2SCM«PNI.101A 17
65A) 66A
67A, 6GA

2RCS«SOV INOP STATUS LIGHT 2SCM«PNL101A 18
65B> 66B
678, 68B

CB 28GE ON

CB 288E ON

CB 28GW ON

CB 288M ON

2RCS-H1A 2RCS P1A MOTOR

HEATER 2NHS-MCC014A 4AL/4D RB 215 ON

POSITION CODES: 0 = Open
C = Closed
T = Tagged

R = Removed
RO = Racked-Out
RI = Racked-In

'age
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ELE

PROCEDURE NUMBER

EET
TABLE II A: SYSTEM ELECTRICAL LINEUP SHEET

PROCEDURE TITLE
I ULAT

P e f >0

COMPONENT COMPONENT

D TI N

BUS NUMBER CUBICLE
E ER L T

REQUIRED ACTUAL INITIALS INDEP. VERIF.
P ITI N AND INIT DATE REMA

2RCS-H1B 2RCS P1B MOTOR

HEATER 2NHS-MCC014B 9AL/9D RB 215 ON

2RCS .MOVl.8A l.OOP A D'lSCllARCE
BLOCK VLV. 2NHS-MCCOl1. 33

2RCS«MOV188 LOOP B DISCHARGE
BLOCK VIV. 2NHS-MCCO l2 4C RB 261 ON

2RCS*MOV10A LOOP A SUCTlON
BLOCK VLV. 2NHS-MCC011 3C RB 26l ON

2RCS«MOV108 l.OOP B SUCTION
Bl.OCK VlV, 2NHS-MCCO l2 4D RB 261 ON

2EPS'SWG002 BKR 4A TRIP AND

CIOS1NG POWER 2DMS«MCCBl 2AI
(Control power to

2EPS«SWGOO'2)

2EPS*SWG004 BKR 4B TRIP AND

CLOSING POWER 2DMS«MCCBl 2AR
(Control power to

SWG004)

S, Aux Bay
RB 240

S. Aux Bay ON

RB 240

POSITION CODES: 0 = Open
C = Closed
T = Tagged

R = Removed
RO = Racked-Out
RI = Racked-In
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LLN P

TABLE II A: SYSTEM ELECTRICAL LINEUP SHEET

PROCEDURE NUMBER PROCEDURE TITLE
TRRE R LA I

P Y
COMPONENT

E

COMPONENT

DE I
BUS NUMBER CUBICLE

BREAKER L ATI
REQUIRED ACTUAL INITIALS INDEP. VERIF.
P AND DATE I D E

2EPS*SWG001 BKR 3A TRIP AND
CLOSING POWER 2DMS«MCCA1 6AL

(Control power to
SWG001)

N. Aux Bay ON

RB 240

2RCS«. OV

79A, 80A,
81A, 82A

2RCS«SO'V
79'8, BOB

81B> 828

ENOP STATUS LXGfVC 2SCM«PHl.304B 13
'NOPSTA'I'US l IGlPI'8YS«PH( 202A 5

SNOP STATUS LIGHT 2SCN«PHL304B 14
INOP STATUS LIGl{'C 2BYS«PHI.202A 6

CB 288E OH

CB 288E OH

CB 288E OH

CB 288E ON

2EPS«SWG003 BKR 38 TRIP A'HD 2DMS«MCCAl 6AR
CLOSING POWER

(Control power
to SWG003)

'H. Aux Bay OH

RB 240

2RCS-PHL lA LIGHTS ANO RCPT 2SCA-PHL400 2
FOR 2RCS-PHL1A

Norm SWGR ON

26 lN

2RCS PNL 1A LFMG lA VOLTAGE 2SCA PNL400 5&7
REGULATOR

2RCS-PNL 1B LIGHTS AND RCPTS 2SCA-PNL401 2
FOR 2RCS PNL 1B

Norm SWGR OH

261H

Norm SWGR ON

261W

POSITION CODES: 0 = Open
C = Closed
T = Tagged

R = Removed
RO = Racked-Out
RI = Racked-In
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ELE
TABLE II A: SYSTEM ELECTRICAL LINEUP SHEET

f 10

PROCEDURE NUMBER
2- -2

COMPONENT COMPONENT

ER D

PROCEDURE TITLE
E

P R PPLY
BUS NUMBER CUBICLE

BR

Y TE

REQUIRED ACTUAL INITIALS INDEP. VERIF.
T N P I DATE DA E REMARK

2RCS-PNL 1B LFMG 1B VOLTAGE 2SCA-PNL401 i&3
REGULATOR

Norm SWGR ON

261M

ZRCS-MGH 1A LFMG A MOTOR

HEATER
2SCA-PNL405 Norm SMGR ON

261N

2RCb -0'(GH lA IFMG A EXCITER
ANO GEN 'ftEATER

)SCA .PNL405 Norm SMCR ON

261N

2RCS-MGH LG LFMG 8 MOTOR

HEATER
2SCA-PNL405 29

2RCS-MGH l8 LFMG B EXCITER
AND GEN HEATFR

2SCA-PNl405 27

2RCS "PNI 1A 2RCS PNL IA HEA CER 2SCA 'PNL405 16

Norm SMGR ON

261N

Norm SMCR ON

261N

Norm SMGR ON

261N

2RCS-PNLlA 2RCS PNL lA
CONTROL POMER

2BYS-PNLA107 7

2RCS-PNL18 2RCS PNL 18 HEATER 2SCA-PNL405 22 Norm SMGR ON

261N

Norm SMGR ON

237E

2RCS-PNL1B 2RCS PNL 1B
CONTROL POWER

POSITION CODES:

2BYS-PNLB107 5

0 = Open
C = Closed
T = Tagged

Norm SMGR ON

261N

R = Removed
RO = Racked-Out
RI = Racked-In
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TABLE II A: SYSTEM ELECTRICAL LINEUP SHEET

P o

PROCEDURE NUMBER
N2 P-2

PROCEDURE TITLE
EA

COMPONENT

E

COMPONENT
D

R PPL
BUS NUMBER CUBICLE

B L AT
REQUIRED .ACTUAL INITIALS INDEP. VERIF.

I N P DT I I DAE RK

BKR 3A AND 4A
CONTROL AND
IND. PMR

2BYS-PNLA101 8 CB 306M ON

BKR 38 AHO 48
CONTROL AND
IHO PMR

28YS-PH( 8102 4 CB 306E ON

2NPS-SMGOOr> I.FMG BKR 2A 28
and SMG005 CONTROL POMER

2HPS-SMG001 8KR 5A CONTROL
POMER

2BYS-SMG001A 15
(Control power
for SMG004~~G

28YS-SMGOOIB 8
(Control power,
for SMG001)

No rm SMGR OH

231

Norm SMGR ON

231

2HHS-SMG011 LZMG BKR lA iRIP 28YS-SMC001A 17
AHD CLOSIHG POMER (Control power

for SMG0011)

2HNS-SMG013 LFMG BKR 18 TRIP 2BYS-SMG001B 19
AND CLOSING POMER (Control power

for. SMG013)

Norm SMCR O'H

23'1

Norm SMGR ON

237

POSITION CODES: 0 = Open
C = Closed
T = Tagged

R = Removed
RO = Racked-Out
RI = Racked-In
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P E
TABLE II A: SYSTEM ELECTRICAL LINEUP SHEET

PROCEDURE NUMBER
-2

COMPONENT COMPONENT

DE

PROCEDURE TITLE
TI

PL

~
BUS NUMBER CUBICLE

BRE
REQUIRED ACTUAL INITIALS INDEP. VERIF.

ON P I IN DT REMARK

B35-R650 RECIRC PUMP

SUCTION
TEMPERATURE
RECORDER AND
FJ.UX ESTIMATOR

2VBS-PNLB101 7 CB 306W ON

835 -R60l. RECIRC PUMP A
and 8 MOTOR

TEMPERATURE
RECORDER

2VBS'eNJ.BIOl 8 CB 306W ON

RECIRC PUMP

INSTRUMENTS
POWER SUPPLY

2VBS-PNLB101 9 CB 306W ON

RECIRC PUMe

INSTRUMENTS
POWER SUPPLY

2VGS- PNLB102 1 CB 306E ON

2NPS-SWG003 BKR SB CONTROL 2BYS-SWG001B 10
POWER (Control power

for SWG003)

Norm SWGR ON

237

2RCS«SOV104 RCS SAMPLE LINE Fuse CEC-601F CB 306
INSIDE IV POWER B22HF13B Strip K

Fuse 1

POSITION CODES: 0 = Open
C = Closed
T = Tagged

R = Removed
RO = Racked-Out
RI = Racked-In
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ELE AL
TABLE II A: SYSTEM ELECTRICAL LINEUP SHEET

PROCEDURE NUMBER
N2-

PROCEDURE TITLE
IR LA

COMPONENT COMPONENT
BER

BUS NUMBER CUBICLE
E L T

REQUIRED ACTUAL INITIALS INDEP. VERIF.
P T T N D I IT DATE

2RCS«SOV106 RCS SAMPLE LINE Fuse
INSlDE IV B22HF92B
INDICATION POWER

CEC-601F CB 306
Strip K
Fuse 7

2RCS*SOV105 RCS SAMPLE LINE Fuse 'EC-601F CB 306
OUTSIDE IV POWER 622HF13A Strip E

Fuse 1

2RCS"-'SOV 105 RCS ShfQ'f E LINE
OUTSIDE IV
INDICATION
POWER

Fuse
B22HF92A

CEC-601F CB 306
Strip E
Fuse 7

POSITION CODES: 0 = Open
C .= Closed
T = Tagged

R ~ - Removed
RO = Racked-Out
RI =- Racked-.ln

Pay 153 oE 153
N2-OP-29
Rev ~ 06



t,



~/cRAHQg~ 8~
Display of Work Item Data
SEEK Strategy: W168492 .

d< ldE-9/

IT, e e e ~ ~ e-e e e—e;=-v e=e e=-;>a e e--==-=l.H
Work No................. W168492
Issued. ......... .. 910328
Depart.. ~ .,........- .=.... -100--
Status. ........ 0
Lead or Supprt.......... L
WCC Status....,...,=.,=-,,---03
WCC Resp . ~ .. WC
Unit.. 2
Component No....—...,=-.. -=-2VBB-UPS3A
System No............... VBB
BIP No. . .. .......... 071B> 075

-=Safety Class .— ., —.NSR=—=- =-- - --=-

ASME Component.......... NTitle.................. NORMAL AC LOW VOLT DIST RPS UPS
WoT k Item Description.-.;--MAINTENANCE SUPPLY OUTPUT VOLTS

CHECK AND RECORD OUTPUT VOLTAGE
Location. NTRe 237e AFe 010. 00abator.;;...........

CRANDALL B
Approved by............. KINNEY D
Ap pr oval date........... 910403
Received By............. LEMAY D
Rcvd By Dt.............. 910404
Account Code............ 706. 40—9551-321257 —200-0110

--GC Review.——::.. —.—:..—.—... MCCLOSREY-D"--
GA Review Date.......... 910405
Inspection Req'd........ N
Left Planning.—..—.=-..=--;=;=-.=-.—.=—--910405 -- — ---
IP Code. 3
Merit Score............ ~ 000
Work Cond-. Code-.=.—.—;:;.—;;—.=*--—=-

Work Type Cod@.......... PL
Power Block Flag........ Y
Staged By..... =.—.....—.-...--=POOR J
Staged By Date.......... 910809
Proj Crew. . 2
Proj Dur -8
Lead/Supprt Dpt......... 100e 300
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i'NINTERRUPT*BLEPOWER SUPPLY (NORMAL POWER SUPPLY FOR PANEL 2VBS~PNLA106) Ip„=i

AT 148 VAC. TROUBLESHOOT-AND-REPLACE-REGULATOR CONTROL CARD-AS*-REQUIRED=
PER EACH TRANSFORMER TAP
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HIT
Work No..
Issued..

--Depart...
Status.
Lead or Supprt...
WCC Status......=.
Unit...
Component No.....
System No.—
B IP No.

a / ~ ~ ~

~ 0

2
W168492
910328
300
0

~ =..==.= = —01

2VBB-UPS3*
—.—;.-- -VBB

071Bi 075

Disp lag o f. Wor k Item Data
SEEK Strategy: =W168492

Safety Class.; ..—..—.;==.=-.=.—.--NSR
ASNE Component.......... N
Tit l e. NORMAL AC LOW VOLT DIST RPS UPS

Location.
CHECK AND RECORD OUTPUT VOLTAGE
NTRs 237'Fi 010. 00

Ot ig ina tor.....; .=-;- -; —.—;=.—.——;——CRANDALL=-B—
Approved bg.........
Approval date...........

KINNEY D
910403

Received Bg-.—...-.; —..=.—.=-. —;—. ——LENAY=D-
Rcvd Bg Dt..............
Account Code....... ~ .... 910404

706. 40—9551-321257 —200-0110
GC Review; ——.= —.—;—;;-=.--.;—.—.:——NCCLQSKEY=D -==--

GA Review Date..........
Inspection Req 'd........
Left Planning;....-;-; —. —.—..*-

910405
N
910821-

Work Item Description... — -N*INTENANCE SUPPLY OUTPUT VOLTS

;;0
ll

, C~,

C g

gl
,37(

UNINTERRUPTABLE POWER SUPPLY (NORNAL POWER SUPPLY FOR PANEL 2VBS+PNLA106)
AT 148 VAC. TROUBLESHOOT- AND=REPLACE-REGULATOR CONTROL= CARD -AS=REQUIRED——--,"-;

PER EACH TRANSFORNER TAP 2

Iso,"y
7%(

$ 73
.74

l~'7"

IP Code.......
Nerit Score.............
Work Cond. Code.........
Work Type Code..........
Power Block Flag........
Supprt Acct.............
Lead/Supprt Dpt.........

3
000

PL
Y
706. 40—9521-321258 —200-0110
100'00
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Display of Work Item Data
SEEK Strategy: W184851

d7 ig -P/
',e

ITvv ~ vvvvvvvvvvvs-v~v= 1--H
Work No.
Issued.......
Depal te v v v v ~

Status.......
Lead or Suppr
Def ic iencg Ta
WCC Status...

v-v v

t..........
g- Number

W184851
9105R5
300- ———

0
L

.026520
05

Unit... . . .......... 2
Component No.... = .. . = 2NSS~PSV135=-
System No. NSS
BIP No.................. 001 i 021 i 085
saiess -class..—.- —.. ~R
EG.
ASNE Component..........
Cleanness Class. -...=..-...-
Title..
Work Item Description...

Location.
NPRDS Failcode..........
Orig inator..............
Approved bg.............
Approval date.. ~ ........

Y
Y
B i D=
SAFETY/RELIEF VALVE
RELIEF VALVE TAILPIECE TENPERATURE INDICATION ON PANEL 2CEC4PNL614 IS ACTING ERRATICALLY
INCRESES AND DECREASES. PLEASE TROUBLESHOOT- AND-REPAIR-. SEE WR 194360
PCi 296i 20i 330. 00
D
LAWRENCE J
NURR*Y R
910610

WITH UNEXPLAINED
i

— Received Bg.=~~... ~~~PEAVLER- T-
Rcvd Bg Dt..............
Account Code............

910610
706. GQ—9521-321258 —200-0110

GC Revi eu......—.—.-.—.=;.—.—.-.=-QUEENS-
GA Review Date....
Inspection Req'd........

910610

Left Planning..;--;=; —.=.=.—.-=.=.—91061-1- --- — ——

IP Code.................
Nerit Score.............

3
000

Work Cond. Code....... —.. — F
Remarks................. SENT TO CONTROL ROOM 910816
Work Type Code.......... CN
Power Bloc k Flag. —.- .--.. —.---;.-—

'
Stag ed BM.
Staged Bg Date.........
ProJ Crew.
ProJ Dur
Sched. Start Date......

NOSKO G
910806

10
91081 8

SSS Notifg.....=-.--.—..—....—;====910BP1---=

300
010

Lead/Supprt Dpt........ ~

ONG System Window.......
ONQ Availability Code. —.. — -22i -DMi HO=
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