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Technical ification

5.4.1.1 éecirculation Loops

3.4.1.2 Jet Pump Operability
3.4.1.3;Rec1rculat;on Loop Flow Mismatch
3.4.1.4 Idle Recirculatién Loop Start-Up
3.6.3 Primary Containment Isolation Valves

3.3.4.2 End of Cycle Recirculation Pump Trip System

Requlatory and Industry Guidelines
ESAR

Section 5.1 Reactor Coolant System and Connected Systems Summary
Description

Section 5.3 Reactor Vessel
Section 5.4.1 Reactor Recirculation System
Section 4.4 Thermo-Hydraulic Design

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

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 BHR Core Thermal Hydraulic Stability
GE SIL 437'Rec1rculation 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 #NMPC-872, PRC 88-18 Impact on NMP-2

GE Letter #HRP-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: 16520
Determination of Adequate GAFs during Recirculation Pump

Upshifts. '
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A. REFERENCES AND COMMITMENTS (Cont)

3.0 Technical Information "
3.1 Flow Diagram

FSK 25.1A through E Reactor Recirculation System
PID 29A through D Reactor Recirculation System
3.2 Electrical Diagram
ESK 5RCS, 6RCS and 7RCS Series, Reactor Recirculation System

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

3.3 Instruction Manuals

GEK 83310 Vol. III, Part 1, Recirculation Flow Control System

"

and Recirculation Flow Control Equipment . “

Type RV Reactor Recirculation Pump, Bingham Williamette Co.; GE _
VPF 3726-49-3

GE Low Frequency Motor Generator Vendor Manual; GE VPF 5670-i1642
GEK-83313A Recérculation Flow Control System
24-inch Type SS-15~ Vee-Ball Valve Assembly. GE VPF 3662-400-3
ED02ﬁ0059lB (N20367) Vendor Manual '
| EDC2M10279 Reactor‘Recirc. Pumps Vibration Monitoring Guideline i?ﬂy.bg
40 mitment

None

B. SYSTEM DESCRIPTION

The reactor recxrculatxon 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 powver 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 reactor 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.

TCN-64 .
N2-0P-29
Page 2 of 153 Rev. 06
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B. SYSTEM DESCRIPTION (Cont)

The reactor recirculation pump speed is determined by the arrangement of
breakers supplying the RCS pump drive motox with power.

When the pumé is running at 100% speed power is supplied to the drive'

motor from the 13.8 KV bus. When the pump is running at 25% 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 control logic will provide either full or reduced pump speed,
depending on conditions prevailing in the reactor vessel. The RCS pumps
are operated in high speed when reactor power levels are greater than 40%
and operated at low speed at reactor power levels below 40%.

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

Each' 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 wvane 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 evernt 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.







B.

C.

YSTEM D PTI (Cont) .

Remote manual ganged control is available 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 both CRD pumps and 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. .
2CEC*PNL602
Pump & GE NMP2 Switch
Speed Breaker # Breaker # Designation
2RCS-PIA, 15Hz B35-CBlA 2NNS-SWGO11 ACB 11-9 BRKR 1A
" 15Hz B35—CBZA 2NPS-SWG004 ACB 4-1 BRKR 2A
60Hz B35-CB3A 2EPS*SWGO01 ACB 1-1 BRKR 3A
60Hz B35-CB4A 2EPS™*SWG002 ACB 2-1 BRKR 4A
60Hz B35-CBSA 2NPS-SWGO0L1 ACB 1-6 BRKR 5A
2RCS-PIB, 15Hz B35-CB1B 2NNS-SWG013 ACB 13-1 BRKR 1B
15Hz B35-CB2B 2NPS-SWG005 ACB 5-1 BRKR 2B
60Hz B35~CB3B 2EPS*SWG003 ACB 3-1 BRKR 3B
60Hz B35-CB4B 2EPS*SWG004 ACB 4-1" BRKR 4B
60Hz B35-CB5B 2NPS-SWG003 ACB 3-4 BRKR 5B
E G RE

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

1.0 Systems
1.1 Control Rod Drive (RDS) Hydraulic System in operation per

- N2-0P-30 to provide seal water flow to each recirculation pump
seal assembly.

1.2 Reactor Building Closed Loop Cooling water (CCP) in operation

per N2-0P-13 to provide cooling water to the motor coolers and
seals of the reactor recirculation pump.

N2-0p-29
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C.

OQPERATING REQUIREMENTS (Cont)

1.3 Flow control valves' Hydraulic Power Units in operation per
section E of this procedure. '

1.4 Normal AC High Voltage Distribution in operation per N2-0P-71 to
) supply .electric power to system motors, instrumentation and
associated control logic.

1.5 Normal DC distribution in operation per N2-0P-73A to supply
circuit breaker control power.

.

1.6 Process Computer in operation per N2-0P-91A to enable monitoring
of system performance from the cenirol room.

2.0 Qther

2.1 System:electrical lineup completed per Table 2.

2.2 System valve lineup completed per Table 1.

2.3 The temperature differential between the core exit coolant Efrom-

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.

PRECAUTIONS/LIMITATIONS
1.0 Mot tart Limitation

a. Iwo starts in succession from ambient temperature or one
start from xated temperature. For subsequent starts allow
15 minutes running time ox 45 minutes idle time.

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

2.1 " Motor amps should not exceed 341 amps continuous. .

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

2.3 Motor bearing temperature should not exceed 194°F continuous.

-

N2-0P-29
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D. PRECAUTIONS/LIMITATIONS (Cont)
3.0

4.0

5.0

Page 6 of 153

For two-pump operation, the recirculation loop flow (as read on
meters at 2CEC*PNL602 in 1bs/hrx106) mismatch must be
maintained within:

a. 5% of rated core flow (5.4x108ibs/hr) with effective core
flow greater than or equal to 70% of rated core flow (as
read at recorder on 2CEC*PNL603).

b. 102 of rated core flow (10.8x1001bs/hr) with effective
core flow less than 70% =xated core flow (as read at
recorder on 2CEC*PNL603).

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

Avoid operation of the recirculation pumps with air in the seal

cavities by thoroughly venting the seal cavities whenever seal

maintenance has been performed ox whenever an isolated loop is
returned to service. It is particularly important to avoid -
operation with air in the cavities 2% low reactor pressure.

The following conditions will result in the trip of a reactor
recirculation pump from 60 Hz to off:

a. Suction valves 2RCS*MOV1OA (B) not full open.
b. Discharge valve 2RCS*MOV18A {(B) not full open.
c. Pump motor lock out relay trip.

d. Reactor ‘ vessel 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
44 or ‘BRKR 4B in pull-to-lock.

g Pump motoxr phase overcurrent protection tripped.
h. Incomplete sequence relay activated.

i. Loss of control power during start sequence.

N2-0P-29
Rev. 06






D. PRECAUTIONS/LIMITATIONS (Cont)

6.0

7.0

8.0

The following conditions will result in the trip of a reactor

‘recirculation pump from 15 Hz to off:

a.- -Suction valves 2RCS*MOVIOA (B) not full open.
b. Discharge valves 2RCS*MOVI8A (B) not full open.
: Pump motor lockout relay trip.

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

e. Loss of 240 VAC to LFMG voltage regulator.

f. Low speed control switches BRKR 1A (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. .

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 & 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

9.0

Page 7 of 153

pressure 1050 psig.
f. Low water tevel 159.3" (level 3).

g. Total feed flow less than 3.35 million 1b/hr (Approx. 24%
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)

N2-0P-29
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D. PRECAUTIQNS/LIMITATIONS (Cont)

9.0

10.0

11.0

12.0

13.0

Page 8 of 153

(Cont)

a. Steam dome to reactor vessel bottom head drain delta T is
- .less then 145°F.

1. Steam dome temperature can be determined either by
reactor, pressure (greater than 212°F) using steam
table, Computer Point RCSTA102, or reactor shell
temperatures (below 212°F) at P6l4.

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) wusing steam
table, computer point RCSTA102, or reactor shell
temperature (below 212°F) at P614.

2. Idle 1loop 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 P602 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 50% 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, AT between
reactor coolant (use WCS inlet or RHS Hx inlet) and idle
loop temperature is <50°F.

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

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.

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.

TCN-68
N2-0P--29
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D. PRECAUTIONS/LIMITATIONS (Cont)
14.0

15.0

16.0

17.0

18.0

19.0

20.0

21 .o

22.0

23.0

24.0

25.0

Page 9 of 153

Plant operation at low recirc. flow and near the 100% rod line
can result in incikeased APRM and LPRM noise levels. (Refer to
Tech: Spec. Fig. 3.4.1.1-1 limitation)

Do not place recirc. flow control in the Flux Auto Mode until
greater than 65% power:

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

Cycling of recirc flow control valve to stop (0%) in fast speed
may cause fluctuation in hydraulic line isolation valve due to
hydraulic pressure transients at extent of ram travel.

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 mode 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-

2RCS*S0V105, 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.

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.

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

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).

. 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.

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.

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

TCN-68
N2-0P-29
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E. START-UP PROCEDURE

1.0 ; i W it _Start

NOTE: 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. TCN. 7¢

NOTE: The Loop A(B) HYDR FLUID OUTSIDE ISOL VALVES may be

v closed, to prevent control valve drift during an

HPU/Control System failure. They can be left closed |TCN.7
until after the applicable HPU is restored to
operation. '

1.1 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.f
mark on the tank sightglass (to fill see paragraph F.l.0)..

d. Reservoir fluid temperature between 40° and 150°F.
e. Louvers on both heat exchangers fully open.

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

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

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

i. Both CLOSE LINE ISOLATION VALVE controls in "“NORMAL"
position, handle vertical.

Jo Both PILOT LINE ISOLATION VALVE controls in "NORMAL"
-position, handle offset from horizontal.

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

a. Subloop 1:

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

TCN-70
, N2-0P-29
Page 10 of 153 Rev. 06
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START-UP_PRQCEDURE (Cont)

1.2 (Cont) - -

1.3

10[‘

1.5

-
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b. Subloop 2:

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

c. Either - Subloops LEAD light is illuminated.

If reservoir temperature is less than 70°F, 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.)
NOTE: If during the performance of éteps 1.4 and 1.5

temperature increases to 145° before stabilizing, pump
should be stopped to allow reservoir to cool to 140°F.

Momentarily depress either subloops PUMP/FAN MTR Run pushbutton

and verify the following:
a. PUMP/FAN MIR 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.

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.

b. Reservoir, temperature 120-140°F,

c. PRESSURIZED light illuminated.

d. Sub loop pump suction ~acuum 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.

TCN-70
N2-0P-29
Rev. 06






E. START-UP PROCEDURE (Cont)

1.6

1.7

1.8

1.9

1.10

Page 12 of 153

Slowly open the operating subloop Return Filter Isol Valve
2011A(B) or 2011C(D) and verify that:

a. Return filter pressure indicator shows less than 50 psi.
b. ,RETURN LINE FILTER light remains extinguished.

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
zZero.

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 MIR RUN light illuminates.
b. PUMP/FAN STOP light extinguishes.
C. PRESSURIZED light illuminates.

d. PRESSURE FILTER 1light 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.

Allow pump to operate until reservoir temperature stabilizes at
120-140°F. )

Slowly open the operating subloop Return Filter Isol Valve|TCN.7r
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.

TCN-70
N2-0P-29
Rev. 06



Pr

“ 4



E. START-UP_PROCEDURE (Cont)

1.11

1.12

1.13

1.14

Depress the operating subloop PUMP/FAN MIR STOP pushbutton and
verify:

a. PUMP/FAN MIR STOP light illuminates.
b. _PUMP/FAN MIR RUN light extinguishes.

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

d. PRESSURIZED light extinguishes.
Momentarily depress both READY pushbuttons and vérify:

NOTE: 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|TCN-70

HPUB. Red indicating 1lights 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 \TCN.m

INOPERABLE'" clears.

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

a. PUMP/FAN MIR STOP light extinguishes.
b. PUMP/FAN MIR RUN light illuminates.

c. The selected loop LEAD 1light 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|TCN.70

inoperable clears.

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

. ERROR to ZERO.

Page 13 of 153
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START-UP_PRQCEDURE (Cont'd)

1.15

1.16

1.16.1

1.17

2.0

2.1

2.2

2.3

At- P602,-verify:

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

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

c. Annunc1ator 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.

Depress the applicable MOTION INHIBIT (Reset) pushbutton at P602
and verify:

a. LEAD sub loop OPERATIONAL light illuminated

b. Flow CONTROL VALVE "A(B)" MOTION INHIBIT annunciator

extinguishes. -

Open Loop A(B) HYDR FLUID OUTSIDE ISOL VLVES if closed. |7'CN 70

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

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

e e K vk % b ok d Kk K e e ok ok ok Kk K Kk kb b ke ok Kk % e ok Kk k kX

CAUTION

Do not place the seal purge in service if the recirculation
pump is isolated.
LR I A R R A A R N R R L L E E E R R EEEEER

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*HYV1I7A(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).

TCN-70
N2-0P-29
Rev. 06






F. START-UP_PROCEDURE (Cont)

Shut 2RCS*V150A(B), 2RCS*V151A(B), remove the temporary hose and
reinstall pipe cap after venting.

2.4

2.5

2.6

2.7

2.8

2.9

2.10

2.10.1

2.11

2.12

2.13

2.14

Page 15 of 153

“

Remove pipe cap and install a temporary hose on 2RCS*MOVL0A(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’ or verify open 2RCS-V58A(B), RCS~FCV2A(B) isolation, by the
RDS flow control station at 261' reactor building.

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

If recirc loop is isolated per Section H.1.0 then clear yellow )

holdout for jumper installed for 2RCS*SOV90A(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 between 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.

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.

TCN-67
N2--0P-29
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E. START-UP PROCEDURE (Cont)

(Copt) -

2.14

2.15

3.0

3.1

3.2

3.3

3.1‘

3.5

3.6

b. For B Pump

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

2. Shut 2RCS-V91B and 2RCS-V92B.
3. Open 2RCS-V98B.

If pump seal is replaced, perform N2-PM-@03 to verify the seals
are installed properly and meet the Bingham Pump requirement.

tart F W W
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.

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:

T oa. VESSEL LOW LEVEL INTK A/B (S111 A/B)

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

c. Recirculation loop Flow Controller M/A Station A/B in
M(Manual) with flow control valve 2RCS*HYV17A/B at minimum
position.

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

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

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

Place the following reactor recirculation pump control switches

in the CLOSE position:

a. 2RCS*P1A BRKR 3A

BRKR 4A
b. 2RCS*P1B BRKR 3B
BRKR 4B

TCN-57,58

N2-0P-29
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E. START-UP PROCEDURE (Cont)

3.7

3.8

3.9
3.10

o

Page 17 of 153

Reactor Recirculation Valves:
a. " 2RCS*MOVIO A/B Suction valve OPEN,
b. 2RCS*MOV18 A/B Discharge valve OPEN

Verify Breakers 2A and 2B are open and control switches are in
"NORMAL." '

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:

1. Using any phone and dial extension 2636.
2. Enter access code "123".

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

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

S. 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 I&C to start vibration monitoring recorders
2RCS-NBR85A/86A and/or 2RCS-NBR 85B/86B at 2RCS-PNL100.

c. 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 that

it decreases as pump speed increases.

f. At 95% of recirculation pump rated speed, the high
speed supply BRKR S5A(B) trips and the pump begins to
coast down.

.

- When the pump speed has decreased to between 20 and
26% 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.

TCN-64

N2-0P-29
Rev. 06

TCN- b4







E. START-UP PROCEDURE (Cont)

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

3.11

3.12

3.13

h.o

4.1

«

RECIRC LOOP A  FLOW CONTROL (K603A)

RECIRC LOOP B FLOW CONTROL (K603B)

Repeat Steps 3.1 to 3.1l 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.

Iransfer of Reactor Recirculation Pump Speed From Low (15 Hz) to

NOTE: Low to high speed transfer are to be performed at
about 35% to 40% 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. Both RECIRC LOOP A and RECIRC LOOP B Flow Control Stations
at P602 are in the M (Manual) position.

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

d. Differential temperature between recirculation pump suction
and steam dome temperature is greater than 10.7°F, and
DOME/SUCT LOW DIFF TEMP interlock white 1light is off.
(Depress the pushbutton to reset if required)

e. Reactor water 1level is between 178.3 inches and 187.3
inches, and LEVEL 3 interlock white light is off. (Depress
the pushbutton to reset if required)

f. Reactor is at about 35% to 40% thermal power and is below
80% Rod Line. Consult with Reactor Analyst as required.

g.- Verify APRMs indicate less than 50%.
TCN-66
N2-0P-29
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E. START-UP PROCEDURE (Cont)

4.2

4.3

4.4

4.5

14.6

4.7

4.8

Close Loop A (2RCS*HYVL7A) flow control valve to minimum

position about 14% to 17% indicated open on P602 by manually |TCMN.gg

decreasing the output of the recirculation 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 1A trips.

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

d. This step has been deleted. hcmlgz

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

Close Loop B (2RCS*HYV17B) f£flow control wvalve to minimum
position (about 14% to 17% indicated open on P602). Place the
high speed control switch (BRKR 5B) for 2RCS*P1B to start and
observe the following: -

a. BRKR 2B trips.
b. BRKR 1B trips.

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

d. This step has been deleted.
e. .. Pump accelerates to 100% rated speed (1782 rpms.

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 unit pressure to between 1850 and 1950 psig.

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.) )

Monitor Recirc Pump vibrations per Section E.3.10.a and using
frequency per Note CC of N2-0SP-LOG-S@ALL or S001 if Flow
Control Valve is less than 15% open.

Control Reactor recirculation flow using the LOOP FLOW CONTROL
M/A Stations.

TCN-62,64,65
N2-0P-29
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E. START-UP PROCEDURE (Cont)

5.0

W ntr ransf f Man to L t n
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Loop Auto Mode should not be used for extender periods of

time. See Section D.1.8.0. ‘
Yo e Yo Yo Yo ok de % ok % de e ok de a% Y ok e ok e o e ok vk ok e e Kk b ok o %

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 plac1ng control system in
LOOP AUTO.

If desired to operate recirc. flow control system in Flux Manual

proceed as follows:

5.1

5.2
5.3
5.4

5.5

Page 20 of 153

Verify the Reactor Recirculation and Flow Control System

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. .

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

Adjust Recirc Flux Control output signal using the controller
INCREASE/DECREASE positions until the %_FLOW ERROR meters for
LOOP A and LOOP B are zeroed.

AdJust Recirc "LOOP A and LOOP B FLOW CONTROL output 81gnals
using the controller INCREASE/DECREASE positioners until the 2%
M/A_ERROR meters for LOOP A and B are zeroed.

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.

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.

¢ TCN-64
N2-0P-29
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E. START-UP PROCEDURE (Cont)

5.6

5.7

6.0

6.1

6.2

6.3

6.4

6.5

6.6

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.

Power level changes shall be within the limitations of the
"Power~to-Flow Map'. N2-0P-101D, Figure 1.

NOTE: 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. .

**)’ca’rfc**fc***fck"c****************ft*)‘c

CAUTION

Do not place recirc flow control in flux auto when reactor

power is less than 65%.
a‘ca'e)'c)'f**fc"c*)'t************#*******ﬁfc

Place the flux estimator bypasé switch (S122) in the OPERATIONAL -

position, (not bypassed). The white 1light above the switch
should be on. °

NOTE: 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.

Depress then release the flux estimator alarm reset pushbutton
on P602. Verify the flux estimator FAILURE and NEEDS
MAINTENANCE lights are not 1lit.

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 75% rod line or during
test.

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

Verify APRM-C or E is unbypassed and operating properly.

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.

TCN-64
N2-0P-29
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F. NORMAL OPERATION

- . -

1.0

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9

1.10

ﬁage 22 of 153

the HPU R
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CAUTION :

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.
Tode de % d de %k F de ok K de e e Kk e g ok o de ok o f vk v e % K k% ok %

Verify the reservoir breather (C-38) is open to atmosphere.
Verify the drain valve (C-28) is closed and its outlet plugged.
NOIE: Only Fyrquel EHC fluid shall be used.

Assemble transfer pump for filling.

Thoroughly clean and dry the top of the £fluid drum and transfer

pump drum probe using only clean lint free rags and chleride’

free solvents.
Insert drum probe in drum.

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

®

Connect transfer pump outlet to fill connection of reservoir.

NOTE: Transfer pump dirty filter indication and reservoir
level should be monitored continuously during
filling. TANK EMPTY 1light shall extinguish shortly
before fluid becomes visible in the sight glass. TANK
LOW 1light shall extinguish when fluid 1level is
approximately at the low level mark on the sight glass.

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

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

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

N2-0P-29
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F. NORMAL QPERATION (Cont)

200

2.1

2.2

2.3

L . _

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

Momedtatily depress SUB LOOP 2 (1) READY pushbutton if necessary
to obtain:

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.

‘a. SUB LOOP 2 (1) FAN MIR RUN light.

2.4

3.0
3.1

3.2 .

Page 23 of 153

b. SUB LOOP 2 (1) PRESSURIZED light. .

Depress Sub Loop 2 (1) LEAD pushbutton and verify the following .
indications illuminated.

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.

Restart of a Tripped Recirculation P

Check the annunciators for cause of pump trip and decide whether
it 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.

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

N2-0P-29
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F. NORMAL QPERATION (Cont)

Verify that the Dome/Suct. Lo. Diff. Temp. back lit interlock
switch for the affected pump at P602 is off. Depress the back
lit switch to determine if the light goes out. If it does, the
interlock is clear. If it does not, the pump will rot start.

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.11.a

3.12

3.13

Page 24 of 153

Verify that annunciator 602213 (214) "RECIRCU PMP 1A (B) MOTOR
AUTO TRANSFER NOT COMPLETE" is not lit.

Verify that control power is available to the high speed control
switch(s) BRKR 5A (5B).

a. Green indicating light above the switch is 1lit.

b. Annunciator windows 602207 (208) "RECIRC PMP 1A (B) LOW
SPEED AUTO TRANSFER NOT AVAILABLE" is not 1lit.

Verify that annunciator 602131 (602132) "RECIRC PMP 1A (B) MG
SET INTERLOCK BYPASSED" is clear.

.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 (B)).
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 8% to 11% open as indicated on P602).

Verify the reactor is below the 80% 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. )

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

NQIE: If the total feedwater flow is less than 24% of rated TCN- 6¢

(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.

TCN-66
N2-0P-29
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F. NORMAL QPERATION (Cont)

3.14

3.15

3.16

3.17

3.18

3.19

3.20

3.21

3.22

4.0

Page 25 of 153

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 -24%
NBR), observe the full speed trip as the pump reaches 95% speed
and closure of the low speed breaker as the pump speed
approaches 25%. For high power starts (feedwater flow greater
than 24% NBR), the pump will accelerate to 100% speed and remain
at, full speed.

This step has. been deleted.
If the recirculation flow control valve i1is 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 unit pressure to between 1850 and 1950 psig.

Check the Servo error meters on the Flow M/A Station for 0%
error. ‘

CN- 66

[I'CN- 66

Observe temperatures of the pump motor windings and bearing

temperature of all components for normal indication. .

Balance the flow between the two loops by adjusting 2RCS*HYV17A
(B) as required.

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.

Mmal_ﬁkow_clize_Qp_emim

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.

’ TCN-66
‘ N2-0P-29
Rev. 06






F. NORMAL QPERATION (Cont)
5.0 Operational Checks

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

NOTES:

D ‘i
Injection fluid
inlet pressure, Pl

4

Upper seal staging
pressure P2

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

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

Cooling water (CCP)
design inlet temp

Seal staging
design flow Ql

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

Seal leakage Q2

exceeds

1. If operating parameter 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.

PUMR_INSTRUMENTATION PARAMETERS

Without -

—Normal Injection Alert Danger

1020 psig ' <1020 psig N/A 1200 psig. |TCN-34

'+ 50 psig TCN-65

<255 psig®vc <100 psig

510 psig Between 255 - OR >765 psig OR »>920 PSig'TCBLbb

+ 50 psig to 765 psig

88°F Yok >185°F N/A TCN-&5

AND

115°F* 150°F*

Q6 °Fede

AND

127°F 153°F* >185°F >200°F

TCN- &5

60 - 105°F 60 —~ 105°F N/A 110°F

’ 0.8 gpm LOW

1.3 gpm 1.3 gpm 1.6 gpm HI 1.8 gpm

86°F N/A >185°F >200°F

<0.3 gpm 0.3 gpm 0.8 gpm 1.2 gpm

YotBased on injection fluid inlet pressure (Pl) of 1020 psig. TCN.¢3
TCN-64,65
N2-0P-29
Rev. 06
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F. NORMAL QPERATION (Cont)

-

5.0 (Cont)
P NTATION g (Cont)
. . Without
Description "+ _Normal Injection Alert Dangexr
Motor frame
vibration NBSB88A(B) 2 milgr 2 milg¥* 3 milg¥x 5 milegdek
RCSNC03(04) :
Shaft vibration .
NBS86A(B) 6 mils ot N/A >13.5 mils >15 mils rnChL62

RCSNC03(04)

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

Yot At design conditions

G. SHUTDOWN PROGEDURE

1.0 Transfer of Reactor Recirculation Pump Speed From High (6QHZ) To
Low (15HZ) Speed
1.1 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.

NOTE: Recirec Loop Flow Control will automatically be
transferred to Loop Flow Manual.

9
1.2 Simultaneously, position both Pump Drive Motor BRKR 5A and ﬁRKB
5B switches to TRANSFER-MG position and observe the following:

a. BKR 5A trips.

b. BKR 5B trips.

c. BKR 1A and BKR 1B close.

d. Pump speed decreases to between 460 and 350 rpm.
e. BKR 2A and BRKR 2B close.

£. Pump speed stabilizes at about 445 rpm.

TCN-62
; N2-0P-29
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G. SH WN_PROCEDURE (Cont)
)'c- )'c-'*‘ ¥ *‘)'c Yo v v e Yo Yo Yo Yo e ot v ot ok % O Yo Ye F¢ ot e e e e e % %
CAUTION
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.
% s s s Y Yo vt ot ot o e de o v v Yo F ¥e Fe o ok K e % ¥ K ok K Kk K v ok

1.3 Use the RECIRC LOOP A and LOOP B FLOW CONTROL M/A CONTROLLERS to
open flow control valve to maximum open (about 85%).

1.4 Monitor recirculation pump/LFMG parameters.
voa. LFMG motor rated current 73 amps.

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

2.0 Reactor Recirculation Pump Shutdown .
NOTE: It is desirable to maintain forced coolant flow using )

recirculation pumps during plant shhtdoyn 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
2RCS*HYV17A(B) to approximately 14% to 17% indicated. TCN-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 BRKR1A(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 O rpm at P602 aftér 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*MOV1ISA(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.
TCN=62
N2-0P-29
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G. SHUIDQWN PROCEDURE (Cont)

H.

3.0 Hydraulic Power Supply -— Shutdown
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.

1

1.

L.

1

1

1

1.

a. PUMP/FAN MTR STOP lights.
b. MAINTENANCE lights.

C. FCV MOTION INHIBIT light at P602.

FF N L P
.0 Reci ti L ti

e de e de Yo Ve e e o e Yo v e ok Y e ok b e e b v Y b ok ok o e e e o %

CAUTION ‘ . -

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

recirculation pump casing. ‘ .
Yo Yo Yo e ok v e Ye % b ok v ot b ok o% b af b % ok ok b Yo% of ok b ot e e %

If recirculation 1loop isolation is required, perform the
following: ’ ’

1 Verify recirculation pump is shut down.

NQTE: Issuing yellow holdout on jumpers provides for SSS§
notification, documentation, and Independent
Verification to satisfy AP-6.1 Exclusion requirements
of Step 1.3.1.

2 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. :

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

a. For 2RCS*SOV90A, jumper EE-7 to EE-8 at 13.8 KV switchgear
2NPS-~-SWGO001 Cubicle 1-6.

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

.4 Shut 2WCS*MOV105(104) WCS Suction Isolation.
.5 Shut 2RCS*MOV18A(B) Recirculation Discharge Isolation.

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

. a

.7 Shut 2RCS*MOV10A(B) Recirculation Suction to isolate the pump.
‘ ' TCN-67
N2-0pP-29
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H. QFF_NORMAL_PROGEDURES (Cont)
Recirculation Pump Trip

2.0

2.1

Page 30 of 153

For one recirculation pump trip:

a.

If .reactor scram occurs:

1.

2.

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

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

If reactor does not scram:

NOTE

10.

: 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 N2-0P-101C for scram

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

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

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

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

Close the Flow Control valve for the tripped pump to
0% indicated.

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

Verify the core flow and thermal power limitation per
ToSa Figo 3.1‘01-1—10

Verify that tripped pump motor speed indicates O rpm
at P602 after coast down.

If the pump motor speed fails to reach 0 rpm one
minute after pump trip, shut the pump discharge valve
RCS*MOV18A(B). Reopen RCS*MOV18A(B) five minutes
after the valve is fully closed.
TCN-67
N2-0P-29
" Rev. 06

1






H. QFE _NORMAL PROCEDURES (Cont)

(Contj

2.1.b

2.2

3.0

3.1

Page 31 of 153

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

12." If the second recirculating pump cannot be festarted
refer to Section H.7.0, Single Recirculation Loop
Operation.

13. If the second recirculating pump can be restarted
successfully, recover using N2-0P-101A or N2-0P-101D

as a guide.
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(sf and . ’

consider restarting the pump(s) per Section F.3.0.

3. Use N2-0P-101C as a guide for decay heat removal,
vessel thermal stratification, and cool down.

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

1. Immediately place the mode switch in the SHUTDOWN
position.

2. Refer to N2-0P-101C for scram response.
c. If reactor scram does not occur while in STARTUP mode:

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

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

3. If both pumps can be restarted, use N2-0P-10l1A as a
guide to recovery.

4. If neither pump cam be restarted, continue with plant
shutdown as required by T.S.3.4.1.1 action b. Use
N2-0P-101C as a guide. ’

If seal injection water is lost, operation of the recirc. pumps
may continue providing that RBCLC is available to the effected
pump(s). Monitor pump temperatures at P6l4, and take
appropriate actions if any parameter exceeds F.5.0) table.

TCN-67
N2-0P-29
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. OQFF NORMAL PROCEDURES (Cont)

3.2

4.0

5.0

Page 32 of 153

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

t to t jrc. 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.

Both jecti ! ter.

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 BRKRS5A(B) or
BRKR1A(B) to STOP.

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

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

NOTE: . Step d. and e. should be performed if 1loop
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. If core coolant mixing is required, during hot shutdown,
verify CRD and Reactor Building Closed Cooling Water is
restored to normal. Restart the pump per F.3.0 of this
procedure.

TCN-67
N2-0P-29
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H. OFF NORMAL PROCEDURES (Cont)
6.0 Seal Failure

Seal Failure is indicated as following:

6.1

6.2

7.0

7.1

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

No. 2 Seal pressure would approach No. 1 Seal pressure.
Resulting in FS-NOO7 (FS .40A/B) alarming. (Alarm window
602115, (602116) "RECIRC PMP 1A(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-N0O2 (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

RCSFCO5 (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-N0O7 would alarm (Annunciators 602115
(602116) and 602109 (602110), seal cavity temperature will
be increased.

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

" Table F.5.0.

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.

Single Recirculation Loop Operation

@

If idle recirculation loop isolation is required, refer to H.1.0
of this procedure.

N2-0P-29
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H. OFF NORMAL PRQCEDURES (Cont)
7.2

Dufing single loop operation, the following Tech. Spec. Limiting
Condition of Operation shall be complied within four hours (T.S.
3.holol)o . '7"?"46

- NOTE: - Reactor Recirculation System operation shall be within

7.3

7.h

7.5

8.0

8.1

Page 34 of 153

the Power/Flow Map (Figure 2 of N2-0P-101D).

a. Notify Reactor Engineer to reduce the thermal limit per

N2-RESP-1 and perform N2-RESP-7.

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

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

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

e. Reduce the Maximum Average Planar Linear Heat Generation
Rate (MAPLHGR) 1limit to 0.81/0.79 times the twolfCZF {,
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 1loop flow increase, verify and enter in
N2-0SP-L0G-@001 that the differential temperature are met
(T.S. 4.4.1.1.2) if Thermal Power is less than or equal to
30% of Rated Thermal Power or the operating loop flow is
less than or equal to 50% of rated jet pump loop flow.

Perform N2-0SP-LOG-D001l Appendix ''B'" as required per Tech. Spec.
4.4.1.2,b.

Perform N2-0SP-LOG-S00L or N2-0SP-LOG-S@ALL as required to
satisfy Tech. Spec. 4.4.1.1.1.

Refer to K N2-0P-101D Section 10.2, Equipment Out-of-Service|T(p. 4
Analysis, for continued operation. . ]

B in irc Pump 1A(1B) Interlocks To Allow FAST Speed
ME’EQ!'D'H!!!'I!'

Obtain SSS permission to perform the following steps.
Log permission in SSS log.
TCN-69
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H.

QEE_NORMAL _PROCEDURES (Cont)

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

8.3.1 Log switch(s) in BYPASS in SSS log.

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

8.4 Place the LOW TOTAL FW FLOW INTLK BYPASS switch in BYPASS at
panel B35-P001lA(1B).

8.4.1 Log switch(s) in BYPASS in SSS log.

8.4.2 Log verification of switch(s) in BYPASS in SSS loé.

8.5 Place the STEAM LINE/PUMP SUCTION AT INTLK BYPASS switch in
BYPASS at panel B35-PO01lA(1B).

8.5.1 Log switch(s) in BYPASS in SSS log. i

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

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

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

NOTE: RECIRC PMP 1A Mé SET INTERLOCK BYPASSED and RECIRC PMP

LB MG SET INTERLOCK BYPASSED annunciators 602131 and
602132 will clear when the following steps are

performed.

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

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

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

8.9 Place the LOQ.TOTAL FW FLOW INTLK BYPASS" switch in NORMAL at
panel B35-PO01A(1B).

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

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

8.10 Place the STEAM LINE/PUMP SUCTION AT INTLK BYPASS switch in

NORMAL at panel B35-PO01A(1B).
8.10.1 Log switch(s) in NORMAL in SSS log.
8.10.2 Log verification of switch(s) in NORMAL in SSS log.

*7
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I. EDURE RM DITION

1.0 602101 - Reactor Recirculation Pump 1A Flow Control Valve Hydraulic

" System is Inoperable.

Reflash: No

RECIRC
FCV A

HYDRAULICS
INOPERABLE

602101

1.1 Computer Point Computer Printout

RCSBCO7 RCS FCV A HYDR
_INOP

1.2 Automatic Response
FCV A locks as is.

1.3 Corrective Action

602101

Source

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

AMC-6.

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

b. If no subldbp 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.

Page 35 of 153
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2 TANK ZMETY z2laxm Zs Zlluminated. check the following:

I..-

1.' TANK LOW 2lzarm is illuminated.
2. .Level cf the bydraulic fiuid tank.
3. The HPU for lezkage.

If the tank empty alarm is valid and the leak is in one
subloop, isolate the subloop and refill the tank in
accoxdance with this procedure. After the refill, place the
cperable 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 pilo:t piping within the primary containment. With
the Iflow control valve incpexable, the reactor recirculation
pump should be removed from service in accordance with.this
preocedure.

L

Technlcal specifications shall be referred to for the
Limit

applicabie imiting Conditicn for Operation and Action
Statements.
If 2n 0IL HOT alarm is illuminated, check the following:

1. OIL WARM alaxm is illuminated.

2. S3Sublocp cooling fans axe operational.

3. Subloop heat‘exchanger aixr inlet dampers are open.
&, A high area ambient temperature does not exist.

5. At the HPU, pump discharge pressure is less than 1950
psig.

fans to xeduce tank temperature and area
2ture if necessary. After oil temperature has

iess than 1L40°F, restart a subloop in the
ce _mecde in accordance with this procedure. . Verify

that the ccoling ccmponents of the subloop are functioning
rectliy priox %to placiag it back in service in accordance

N2-0p-29
Rev. 06






ures are between 1850 and
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PSig. ze higher than 1950 psig, adjust
zelief wvalve %o reduce the pressure and increase flow to
cat exchanger.
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s present.

both pumps have tizipoed on cverload, prior to restarting
we the motors and motor comt trollexrs checked.

If one or both Zrive motors: check out satisfactory, restart

the opexzbie suvbioop in the maintenance mode in accordance
with this procedure. Verify that pump discharge pressures

are Dpetweer
necessaxy b

> 1850~1930 psig 2nd reduce the pressure if
v eéj"sting relief wvaive. Check the operating -

pump fox nermel cperation

Returm one ox 2
with this procedu

h

o*h subloops to READY service in accordance

ther RIADY light is iliuwninated and no other alarms
iuminated depress each RTEADY pushbutton alternately.
thexr READY iight will Zlluminate then check the
2

dx/dt Lock Up Card (Red indicating 1lights in P634
indica*e trip condition. Rack 1 South side for HPUA.)

Analog electrical circuil for a fault

Logic cizcuit for 2 faul:

components listed above shculd be checked by the Instrument
Ccatzol Pepaziment. :

N2-0P~29
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I. PROCEDURES FOR _CORRECTING ALARM_CONDITIONS (Cont)

2.0 602102 - Reactor Recirculation Pump %B Flow Control Valve Hydraulic
System is Inoperable.

Reflash: No

RECIRC
FCV B
HYDRAULICS
INOPERABLE
602102
602102
2.1 Computer Point Computer Printout Source
+  RCSBCO8 RCS FCV B HYDR No control of the . u
INOP 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 tomati

FCV B lock as is.
2.3 t.v t.
a. At P634 check the status of the HPU for FCV B.

b. If no subléop 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.

*8
N2-0P-29
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(Cont)}
If = TANK ZMZTY alarm is iiluninahed,
TANK LCW alarm is illuaminated.

2. -Leveli of the hydraulic

3. The HFU for leakage.

If the
subloop;
accordance
operable subloop back
procedure.

t2n

g
solate the sutloop and
with this procedure.

in sexrvice

check the following:

refill the tank

empty alarm is valid 2nd the leak is in one

in

After the refill, place the
in accordance with this

IS the %tank empty 2larm is wvalid and the leak is not at the
HPU, it must te assumed to be on the common actuator open,
close or pileot piping within %the primary containment.

the flow conireol wzlve inoperxable,
pump should de
procedure.

Technical sp
appiicablie Limi

-
Statemenis.

referred to for

With
the reactor recirculation
remeved from service in accordance with- this

the

Operation and Action

If an OIL HOT 2laxm is illuminated, check the following:
1. OIL WARM 2iarm is illuminated.

2. Subloor ccoling fans are orerational.

3. Subloop heat exchanger 2ir inlet dampérs are open.
h; A high area ambient temperature does not exist.

5. At the HPU., pump discharge pressure is less than *1950

psig-

to xeduce tank
if necessary.
than 140°F,

Use portabie Zans
ambient temperature
decreased to 1iess

maintenance mode in accerdance with this procedure.
the subloop are functioning
correctly prior to placing it pack in service in accordance

that the cocling ccmponents of

with this procedure.

temperature and area
After oil temperature has

restart a subloop in the

Verify

N2-0P-29
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I. PROGEDURES FOR CORRECTING ATARM CONDITIONS /Qomnt) ‘

- The
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»

»

Check Tthat pump discharge pressures are between 1850 and
1830 psig. Lf pressures are nigher than 1950 psig, adjust
the relief wvalve to reduce the pressure and increase flow to
the heat exchanger.

If Both OVERLOAD/VWDERVOLTAGZ alarms are illuminated, check
the foliowing:

1. Thermal overiozads exist.
2. Undexvoltage condition is present.

If both pumps have tripped on overload., prior to restarting
have the mctors and motor controilers checked.

If one ox Doth drive motors check out satisfactory, restart
t opexrable sublocp in the maintenance mode in accordance

he
-with this procedure. Verify &that pump discharge pressures
re

between 1850-12530 »sig and reduce the pressure if
necessary by adjusting relief walve. Check the operating -
pump foxr normzl operation.

)

turn one ¢r beil sublocps to READY service in accordance
4 3 e

If neithexr READY light is illuminated and’'no other alarms
are illuminated depress eacih READY pushbutton alternately.
If neither READY 1ight wili illuminate then check the
following:

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

2. Velocity alarm unit

3. Stability détecior

4. Skébility alarm unit

5. Analog electrical circuit for a fault
6. Logic circuit for a fault

components listed above shouid be checked by the Instrument
Control Department.

N2-0P-29
. Rev. 06







I. PROCEDURES FOR_CORRECTING ALARM CONDITIQNS (Cont)

3.0 602103 -, Reactor Recirculation

Hydraulic Subloop is Inoperable

Reﬁlasp: No

Pump 1A Flow Control Valve

RECIRC

FCV A

BACK UP HYDR
INOPERABLE

602103

3.1 Computer Roipt
RCSBCO9

3.2 Automatic Response

3.3 tiv ti

Computer Printout

RCS FCV A BU
HYDR INOP

602103

Source

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

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
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lezkage =2

agccexdance with ]

*ank in accezdence with this procedure Initiate the
o

edure. Refilil he hydraulic fluid

appr oorlete measurer Lo rera the out of service subloop
end restere it to READY status in accordance with this
procedure. ) .

If the tank iow alarm is valid and the fluid loss is not due
to leakage at the HPY, then it must be assumed to be on the
open, <close ox pilo:t 1iime piping within the primary
containment.

L]

-

If an QI WARM a2larm is iliuminated, check the following:

1. Shut down subloop's cooliang fz2n is operational.
2. Shut <down sudloop's heat exchanger air inlet damper is
cpen. -

3. A high arez ambient temperature does not exist.

Use portebie fans %o reduce %ank temperature and -area
ambient temperature if necessary. After oil temperature has
decreased to less %then 140°F, restart the subloop in the
m2intenance mode in accordance with this procedure. Verify
that the ccoling components of the subloop are functioning
cerrectly prior %To placing it b

with this pzccedure.

ack in service in accordance

Check that pump discharge pressure is between 1850 and 1950
psig. If pressure is greater than 1950 psig, adjust the
relief wvalve to xsduce pressure and increase flow to the
heat exchanger.

If the OQVERLOAD/UNDERVOLTAGE alarm is illuminated, check the
following:

L. Thermal overlcad exists.

2. Undervoltage condition is present.

If the pump has tripped on coverload. prior to restarting have
- the motor and motor contxroller checked.

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

Return the subloop to ready service in accordance with this
procedure.
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I. PROCEDURES FOR CORRECTING_ALARM CONDITIONS (Cont)

Computer Printout  Source

602104

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

4.0 602104 -
Hydraulic Subloop is Inoperable
Reflash: Ne
RECIRC
FCV B
BACK UP HYDR
INOPERABLE
602104
4.1 mput int
RCSBC10 RCS FCV A BU
HYDR INOP
4,2 Automatic Response
. NONE
4.3 tiv tfv
a. At P634 check the status of the HPU for FCV B.
b.

Page 43 of 153

If a subloop's MAINTENANCE alarm is illuminated,

any of the following:

1. TANK LOW alarm illuminated.

2. OIL WARM alarm illuminated.

3. OVERLOAD/UNDERVOLTAGE alarm illuminated.

Reactor Recirculation Pump 1B Flow Control Valve

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

1. Level of the hydraulic fluid tank.

2. The HPU for leakage.

*8
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the fluid loss is due to
; J ; isolate the subloops in
accordanc Witb s £ f 11 the hydraulic fluid

1eakage a“ th

ocedure. Initiate the
= bl out of service subloop
to READY status in accordance with this

taax 4in acco
appropxiate mea
2ad restore it
precedure.

If the ta1k 1cw ala*m is valid and the fluid loss is not due

it must be assumed to be on the
open. <close ox p ilct 1iine piping within the primary
containment.

d. If an OIL WARM alarm is iiluminated. check the following:
1. Shut <owm subioop’s cooling fan is operational.

2. Shut down subloop’s heat exchanger air inlet damper is
open. -

3. A high 2rez ambient temperature’ does not exist.

Use portabie fazns %o =xeduce tank temperature and .area
awbient temperature if necessary. Aftexr oil temperature has
decreased *o less than 140°F, restart the, subloop in the
maintenence mode in accoxdance with this procedure. Verify
that the cooling compcnents 9f the subloop are functioning
correctly a“io* to plzcing it back in service in accordance
with thzs procedure.

Check that pump discharge pressure is between 1850 and 1950
psig. If pressure 1is greater than 1950 psig, adjust the
relief valve to reduce pressure and increase flow to the
heat exchanger.

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

1. Thermal overload exists.

2. VUnderveolitage condition is present.
16

If the pump has %tripped on ovexload, prior to restarting have
the motor and motexr controller checked. .

If the pump drive metor checks out satisfactory, restart the
operable subloop in the maintenance mode in accordance with this
procedure. Verify that the pump discharge pressure is between
1850-1950 psig and xeduce the pressure if necessary by adjusting
relief valve. Check the pump for normal cperation.

Return the subloop to readr service in accordance’ with this
procedure.

N2-0pP-29
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I. PROCEDURES FOR_CORRECTING ALARM CONDITIONS

5.0 602105 - Recirculation Flow Control Valve A Motioﬁ Inhibit

5.1

Page 45 of 153

Reflagh: No

RECIRC
FCV A
MOTION
INHIBIT

602105

RCSBCOS5

RCS FCV A MIN
INHIB

1.

2.

602105

Computer Point Computer Printout Source (AMC-4)

Position setpoint
demand signal ex-
ceeds %imits.

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

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

Large oscillations
of velocity con-
troller deviations
(error) signal con-
tinue for more than
a preset time.

%8
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I PROC ATARM AONDITIANS (Ccnt)
5.1 Computer 2o0int Gompister Fximtounn
(Cont)

5.2 Automatjc Response

Flow Contxol Vaive A lock as is.

5.3 Corrective Action

a. The -excess 4x/4t or Position
identified Dy red indiceting lights in P634 Rack 1.
cean be reset Dy depressing the Reset

indicating lights.

adjacent to thne

b. If the source of the zactuater
attr
intexrlock, initiate measures %to have
Control Depariment :
in the lcgic conirclier.

c. Investigate and coxrec
3

High Drywell
nressure inter-
tock actuated.

No hydraulic
sublioop in the
OPERATIONAL mode.

feedback signal can

3

.
tae  cause

e
[
Pressure interleck activation if possible.

of

be

These

pushbuttons located

motion inhibit is
ibuted to a HPU mezlfvnction or High Drywell Pressure

the Instrument

not

and

roubie shoot and correct any malfunction

the High Drywell

d. Verify that High Dryweli Pressure interlock test is not in

Drogress.

e. At &the HPU status board on P534 check for any of

following:

1. OVERLOAD/UNDERVOLTAGE condition

subloops.
2, OIL HOT. alarm illumineted.

3. TANXK EZMFTY alarm illuminated.
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the

on BOTH hydraulic
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K

.

If an OVERLDAD/UNDERVOLTAGET condition is present on the
previousiy operational suolocg 2nd *he z2lternate subloop is

e
not READY for ““aksfer, 2lace the z2iternate subloop in the
OPERATIONAL condition if possible.

it 1ate measuxres to check out the motcr electrically. If
the motor checks out satiszfactory startup the subloop in the

INTENANGE mode. Verify: that the purp discharge pressure
i" between 1850-i250 psig and xeduce the pressure if
necessary by adjusting xelief wvalve. Check the pump for
normal operation.

If the previocousiy operaticnzl subloop's  PRESSURIZED
indication is extinguished and the alternate subloop is not
READY foxr ‘transfer place the 2lternate subloop in the
OPERATIONAL comdition iIf possibi

[

At the HPY. check for aav signs o7 leakage and initiate
measures to correct a2y IS present. If no 1leaks~ are
present, start up the previously cperztional subloop in the
MAINTENANCE mcde and check out th pump for normal
operztion. Check that <the discharge relief valve is
properiy adjusted %tc maintzin discharge pressure between
1850~1930 psig. Check that pressure switch 1-46 or 2-46 is
funct:on*ﬂg coxrectiy ané that it is valved in correctly.

Check discharge accumulater for proper precharge and adjust

if necessazy.

If an CIL HOT aiaxm is illuminated, check the following:
1. OIL WARM alarm is iiiuminated. :

2. Subloop cooling fans are cperational.
3. Subloop heat exchanger air inlet dampers are open.
4. A high 2rea ambien* temperature does not exist.

5. At the HPU, pump discharge pressure is less than 1950
sig. "

be)

Use portable fzas tc reduce tank temperature and area

ampient temperature Zf necessary. After oil temperature has
decreased to liess %has 7. restart 2 subloop in the
maintenznce mode in a2ccordance with this procedure. Verify
that the co oling <comoonents of the svb;oop are functioning
cerrectly pricr to placing it back in service in accordance
with this procedure.

N2-QP-29
Rev. 06
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I. PROCEDURES FOR CORRECTING ALARM CONDITIQNS (Cont)

If a high area ambient temperaéure 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
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
P602 when conditions have been corrected.

N2-0P-29
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I. EBQQEDﬂBE§_EQB_QQ&BEQILNQ_ALABM_QQNDLILQNS (Cont)

6.0 602106 - Recirculation Flow Control Valve B Motion Inhibit

Reflash: No
RECIRC
FCV B
MOTION
INHIBIT
602106
602106
6.1 Computer Point Computexr Printout  Source (BMC-4)
RCSBCO6 RCS FCV B MIN 1. Position setpoint
INHIB demand signal ex-

ceeds preset limits.

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

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.

*8
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6.2

6.3

Page 50 of 153

5. High Drywell
.o : Pressure inter-
lock actuated.
6. No hydraulic
subloop in the
OPERATIONAL mode.
Autcmatic Respoase
Flow Conirol Vaelve R will lock up.
- #-“vo Ak=an

a.  The 3Excess dx/dt or Tosition Feedback signal can be
identified by xred indication llghts IN P634 Rack 2 (South
Side) These <can be rese by depressing the reset -
pushbuttons Located adiacent to the indicating lights.

b. If *he scurce of the actuator motion inhibit is- not
attributed %o 2 ERY 5nalfunction cr High Drywell Pressure
intexiock, dnitiate measures %to have the Instrument and

' Contzol Department txcuble shoot and correct any malfunction
in the lcgic ceoniroller.

c. Investigate and cozrect the cause of the High Drywell
Zressure ,1te*1ock activation if possible.

d. Verify that High Drywell Pressure interlock test is not in
DIOgTess. :

e. At the HPU status Doard on P634 check for any' of the

follewing:
1. OV TRLOAD/UNDERVCLTAGE  condition on  BOTH hydraulic
sublicoDs-
2. " CIL BOT alerm illuminated. .
3. TANX IMPTY 2liarm ililuminated.
. N2-0P-29
Rev. 06






et

Page 51 of 153

"I£ en OVERLOA?/UND’"VCLIAGZ zond

oy = .- ’
EM CONDEIIIONS {Cont)

¥ 5 dition is present on the
c*evzoas v operaticnal sudlicop and the alternate subloop is

-
1 IEADY for trzasfes, plzce the zlternzte subloop in the
5A*IONA4 conditicn if 2casible. ’

Lnltzaae measures Lo chec * the motor electrically. If
the moteor checks out satisfactory startup the subloop in the
MAINTENANCZ mode. Verify that “the pump discharge pressure
is between 18‘0- 250 ©o9sig and <reduce the pressure if
necessary by adjusting relief walve. Check the pump for
normal cperat ion.

61 2

[{]

I the 9previcusiy operaticnal  subloop's  PRESSURIZED
nd:cati is extinguished enéd the alternate subloop is not
READX io :ansfer tlace the 2lternate subloop in the READY,

% the ZEPY, check for any signs of leakage and initiate
e : t. If no leaks-. are
sent. start up the previously operational subloop in the
NTENANTCZ mode and checkx out the pump for normal
on. Check that the discharge relief valve is

2djusted ko m2intain dJdischarge pressure between
. Check %hat pressure switch 1-46 or 2-46 is
ning correctliy and that it is valved in correctly.
Check discharge 2ccumuiator £or proper precharge and adjust

2. S8ubloop cooling fans are operational.

3. Sublcop heat exchanger a1r inie damper% are open.

&. A high 2rea smbient temperature does not exist.

5. At the HPU, pump 4ischavge pressure is less.than 1950
psig. °-

N2-0P-29
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I. PROCEDURES FOR_CORRECTING ALARM CONDITIQNS (Cont)

Page 52 of 153

"Use portable fans to reduce tank temperature and area

ambient temperature -if necessary. After o0il 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.

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 Condi?ion 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.

N2-0P-29
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I. PROCEDURES_FOR CORRECTING ALARM_CONDITIONS (Cont)

7.0 602107  Recirc. Pump 1A/1B Motor Electrical Fault

Reflash: Yes

RECIRC
PUMP 1A/1B
MOTOR
ELEC FAULT
602107
602107
7.1 Computer Point Computer Printout Source
a. RCSUCO1 RCS PlA MOT ELEC BRKRSA Lockout relay 86-2RCSACL
b. RCSUCO2 RCS P1B MOT ELEC BRKRSB Lockout relay 86-2RCSBO1
c. Resucll RCS P1A MOT ELEC BRKR3A Lockout relay 86-2RCSAiL »
d. RCSUCL2 RCS P1A MOT ELEC BRKR4A Lockout relay 86-2RCSAL6
e. RSCUC13 RCS P1B MOT ELEC BRKR3B Lockout relay 86-~2RCSBl4
£. RCSUCl4 RCS P1B MOT ELEC BRKR4B Lockout relay 86-~2RCSBL6
%8
N2-0P-29
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7.3

Page 54 of 153

{Cont)

a. Recirc. Pump 1A 4“rips $%G001 ACB 1-6 opens.
b. Recirc. Pump 13 trips SWE003 ACB 3-4 opens-

™

c. Recirc. Pump 1A txiczs ERS*SWG00L BRK 1-1 opens.

0

d. Recixec. Sump 1A trips 2278*SWG002 BRK 2~1 opens.

(1]
n

ecirc. Pump 13 txips 2E23%SWG003 BRK 3-1 opens. .

f. Recize. Zump 2EFS*3WG004 BRX &4~1 opens.

1=t
v
rr
H
(XN

i
o

Corzective Action
a. Detexrmine and corrsct cause of 86 relay trip.

b. Refer %o N2-0F-29 Section XZ.2.0 and take actions as directed.

N2-0P-29
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I. PROCEDURES FQR_CORRECTING ALARM CONDITIONS (Cont)

8.0 602108 -, Recirc. Pump 1lA/1B Motor Electrical Fault

Reflash: Yes

RECIRC
) PUMP 1A/1B
MG SET MOTOR
ELEC FAULT
602108
602108
8.1 Computer Point  Computer Printout Source
a. RCSUCO3 RCS LFMG 1A MOT ELEC Lockout relay 86-2RCSA10Q [
b. RCSUCO4 RCS LFMG MOT OVLD Lockout relay 86-RCSB10
BRKR1B
8.2 Automatic Response
a. LFMG A supply breaker trips (2NNS-SWGO1l Brk 11-9 (BRKR 1A)
opens).

b. LFMG B supply breaker trips (2NNS-SWGOl3 Brk 13-1 (BRKR 1B)
opens).

8.3 tiv ti
a. Determine and correct cause of 86 relay trip.

b. If a recirc pump tripped, refer to N2-0P-29 Section H.2.0
Recirc. Pump Trip and proceed as directed.

*8
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I. PROCEDURES FOR _CORRECTING ALARM CONDITIONS ‘ (Cont)

9.0 602109 - ‘Recirc. Pump 1A Outer Seal Leakage High

9‘1

9.2

9.3

Page 56 of 153

Reflash: No

RECIRC

PUMP 1A

OUTER SL LEAK
HIGH

602109

m

602109

t int Computer Printout Source

RCSFCO03 RCS P1A OUTER SEAL Upper (#2) Seal Leakage above|

LEAK 0.8gpm (FS 39A) .

Automatic Response

None

tiv ti

a. Monitor lower (#1) seal cavity preséure.

b. Refer to N2-0P~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.

*8
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PROCEDURES FOR CORRECTING ALARM CONDITIONS (Cont)

10.0 602110 - Recirc. Pump 1B Outer Seal Leakage High

10.1

10.2

10.3

Reflash: No

RECIRC

PUMP 1B

OUTER SL LEAK |

HIGH

602110
602110

Computer Point Computer Printout  Source
RCSFCO4 RCS P1B OUTER SEAL Upper (#2) Seal Leakage above

LEAK : 0.8gpm (FS 39B) -

Automatic Response

None

tiv ti

Monitor lower ({f1) seal cavity pressure.

-

Refer to N2-0P-29 Section H.6.0 and take actions as required.

Refer to TS 3.4.3.2 for Reactor Coolant System leakage
requirements.

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.

Determine and correct cause for high seal leakage when plant
conditions allow.

*8
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I. PROCEDURES FOR GORRECTING ALARM CONDITIQNS (Cont)

" 11.0 602111 - Recirc. Flow Control Valve A Hydraulics Maintenance

Required

Reflash: No

RECIRC B
FCV A
v HYDRAULICS
MAINT REQ'D »
602111 —
602111
11.1 Computexr Point Computer Printout Source (AMC-5)
RCSBC11 RCS FCV A MAINT AMC-5 .
REQ'D HPU pressure filter
(35 psid) or return
(45 psid) filter
differential pressure
high or actuator drain
flow high (0.5 gpm)
11.2 Automatic Response
- . l None
11.3 . Coxrective Action W

Page 58 of 153

Verify the cause of the alarm by the indication 1light on
P634. .

Transfer the standby HPU into service.

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

If high actuator drain flow“ is the cause, the actuator
should be repaired during the outage.

*8
N2-0P-29
Rev. 06






I. PROCEDURES FOR CORRECTING ALARM CONDITIQNS (Cont)

12.0 602112 - Recirc. Flow Control Valve B Hydraulics Maintenance

12.1

12.2

12'3

Page 59 of 153

Required

Reflagh: No

RECIRC ’
FCV B
HYDRAULICS
MAINT REQ'D

602112

602112

RCSBC12 RCS FCV B MAINT BMC-5 -

"

REQ'D HPU pressure filter
(35 psid) or return
filter differential
pressure high (45 psid)
or actuator drain flow
high (0.5 gpm)

Automatic_Response

None

tiv ti

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

' Transfer the standby HPU into service.

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

If high actuator drain flow is the cause, the actuator
should be repaired during the outage.







-
e

I

RQCEDURES_FOR_CORRECTING ALARM CONDITIONS (Cont)
13.0 602113

" Recirc. Pump 1A/1B Motor Overload

Reflash: Yes

RECIRC
PUMP 1A/1B
MOTOR
OVERLOAD

602113

13.1

a.

b’
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RCSTCO1
RCSTCO2
RCSTC12
RCSTCO4
RCSTCOS

RCSTCO6

Computer Point Computer Printout

RCS P1A MOT OVLD BRKRS5A
RCS P1B MOT OVLD BRKRS5B
RCS P1A MOT OVLD BRKR3A
RCS P1A MOT OVLD BRKR4A
RCS P1B MOT OVLD BRKR3B

RCS P1lB MOT OVLD BRKR4B

602113

Source

Pump Motor
(51X)

Pump Motor
(51X)

Pump Motor
(51X)

Pump Motor
(51X)

Pump Motor
(51X)

Pump Motor
(51X)

Overload-

Overload

Overload

Overload

Overload

Overload

¥e8
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13.3 Corrective Acticn

o
InnoNg {Gent)

a. 2RCS*PlA trips, ZNFS-SWGC01-5 {BRXRS54) opens.

b. 2RCS*P13 trips, 2NP3-SWG003-4 {BRKRSE) opens.

c. 2RCS*P1A trips, 2EPS*SWG002-1 {3RXRZA) opens.

d. 2RCS*P13 trips, 2EPS*SWG003-1 {BRXR3B) opens.

e. 2RCS*Pi3 trips, 2EPS*SKGO0&-1 (BRXREB) opens.

f. 2RCS*P1A :rips. 2IDS*SWGO01-1 {BRXR3A) opens.

a. Refer to N2-CP-22 Sectica E.2.0 Recirculation Pump Trip.

b. Investigate zad corzect “he cause of motcr overload. ~
N2-0p-29
Rev. 06
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I. PRQCEDURES FOR CORRECTING ALARM CONDITIONS (Cont)
14.0 602114 - -Recirc. Pump 1A/1B Motor Generator Set Motor Overload

1

Reflash: Yes

RECIRC T
PUMP 1A/1B ]
MG SET MOTOR
OVERLOAD
602114
. 602114
14.1 Computer Point Computer Printout Source )
a. RCSUCOS RCS LFMG MOT OVLD Drive Motor Supply
BRKR1A breaker OL (5IX)
b. RCSUCO6 RCS LFMGLB MOT Drive Motor Supply *
ELEC breaker 0L (5IX)
14.2 Automatic Response’

a. 2RCS*P1A trips if running in slow speed, MGlA motor supply
brk 2NNS-SWG011-9 (BRKR1A) opens.

b. 2RCS*PLB trips if running in slow speed, MGLB motor supply
brk 2NNS-SWG013-1 (BRKR1B) opens.

14.3 Corrective Action
a. Refer to N2-0P-29 Section H.2.0 Recirculation Pump Trip.

b. Investigate and correct cause of motor overload.

*8
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I. PROCEDURES FOR GORRECTING ALARM CONDITIONS (Cont)

15.0 602115 -, Recirc. Pump 1A Seal Staging Flow High/Low

Reflash: Yes

RECIRC PMP 1A
SEAL STAGING

‘ FLOW
' : HIGH/LOW
\ | 602115
602115

15.1 mputer Point  Computer Printout Source ’

a. RCSFCOS RCS PlA SEAL S;aging flow less than
. STAGING FLO .8 gpm (FS 404) -
b. RCSFCO9 RCS P1A SEAL Staging flow greater than ?
STAGING FLO 1.6 gpm (FS 40A)

15.2 Automatic Response '
None

15.3 Qg:xgg;izg_AgLign
NOTE: ﬁesign 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.

Page 63 of 153
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I. EDURES FOR (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.

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. .

N2-0P-29
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I. PRQCEDURES FOR CORRECTING ALARM CONDITIONS (Cont)

16.0

16.1

16.2

16.3

Page 65 of 153

602116 Recirc. Pump 1B Seal Staging Flow High/Low

Reflash: Yes

RECIRC PMP 1B
SEAL STAGING

FLOW
HIGH/LOW
602116
602116
mput nt Computer Printout Source )
a. RCSFCO6 RCS P1B SEAL Staging flow less than
STAGING FLO .8 gpm (FS 40B) -
b. RCSFCLO0 RCS P1B SEAL Staging flow greater than
STAGING FLO 1.6 gpm (FS 40B)
Automatic Response
None
Corrective Action
NOTE: ‘ 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.

*8
N2-0P-29
Rev. 06






I.  PROCEDURES FOR CORRECTING ALARM CONDITIONS (Cont)
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Check the seal cavity temperature at P61l4.
Monitor the seal cavity pressures at P602.

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

If the seal cavity temperature exceeds 200°F, manually 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.







I. PROCEDURES FOR CORRECTING ALARM CONDITIONS (Cont)

17.0 602117 - Recirc. Pump 1A Seal Cooling Water Flow Low
Reflash: No
RECIRC PMP 1A '
SEAL CLG WIR g
FLOW
Low
602117
602117
17.1 Computer Point Computer Printout  Source
RCSFCO1 RCS P1lA SL CLG 2CCP-FS10A -
WIR FLO (16 gpm) .
17.2 Automatic Response

17.3

Page 67 of 153

None

Coxrective Action

a.

b.

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

Verify proper CCP 1lineup to 2RCS*PlA, *MOV93A, 17A, 94A,
16A, 15A, 22A open.

Monitor seal cavity temperatures on P6l4 and computer
printout RCSTA 15, 17, shutdown the pump if temperature
exceeds 200°F.

Refer to N2-0P-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.

*8
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I. RROCEDURES FOR CORRECTING ALARM CONDITIQONS (Cont)

18.0 602118 - ‘Recirc. Pump 1B Seal Cooling Water Flow Low
Reflash: No '

RECIRC PUMP 1B

SEAL CLG WIR

FLOW

LOW

602118
602118
18.1 tex Point Computer Printout  Souxce
RCSFCO02 RCS P1B SL CLG 2CCP-FS10B

WIR FLO (16 gpm) .

18.2 Automatic Response

None

18.3

Page 68 of 153

tiv ti

Check RBCLC flow from *P1B coolers (Computer Pt. CCPFAQ2).

Verify proper CCP 1lineup to 2RCS*P1lB, *MOV93B, 17B, 94B,"

16B, 15B, 22B open.

Monitor seal cavity temperatures on P61l4 and computer
printout RCSTA 16, 18, shutdown the pump if temperature
exceeds 200°F. :

Refer to N2-0P-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 actions as directed by the
appropriate section.

%8
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I. PRQCEDURES FOR CORRECTING ALARM CONDITIONS

(Cont)

19.0 602119 - Recirc. Pump 1A/1B Motor Automatic Trip

19.1

19.2

19.3

Reflash: Yes

602119

Computer Printout  Source

RCS P1lA BRKR 3A

RCS P1A BRKR &4A

RCS P1B BRKR 3B

RCS P1B BRKR 4B

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

Breaker open and control|’

switch in normal after
start (S117A and K155A)

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

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

(BRKR 3A) opens.
(BRKR 4A) opens.
(BRKR 3B) opens.

(BRKR 4B) opens.

Refer to N2—bP—29 Section H.2.0 Recirculation Pump Trip.

RECIRC
PUMP 1A/1B
MOTOR
AUTO TRIP
602119
Computer Point
a. RCSUC24
AUTO TR
b. RSCUC25
AUTO TR
c. RCsuc27
AUTO TR
d. RCSUC28
AUTO TR
tomatic R
a. 2RCS*PlA tidip, 2EPS*SWG001-1
b. 2RCS*PlA trip, 2EPS*SWG002-1
c. 2RCS*P1B trip, 2EPS*SWG003-1
d. 2RCS*P1B trip, 2EPS*SWG004-1
tiv ki
a.
b.
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Investigate and correct cause of breaker trip.

*8
N2-0P-29
Rev. 06






4

I. PROCEDURES FOR CORRECTING ALARM CONDITIONS (Cont)

20.0 602120 - ‘Recirculation Pumps Breaker 2A/B. 5A/B Control Circuit
Blown Fuse.

Reflash: Yes

RECIRC PUMPS
BKR 2A/B, 5A/B
CONTROL CKT BLOWN .

FUSE
602120
602120
20.1 Computer_Point Computer Printout Source
RCSBC43 RCS BRKR 5A AUX 74, CKT-2RCSAOl .
CKT FUSE
RCSBC44 RCS BRKR 5B AUX )
CKT FUSE 74, CKT-2RCSALl
RCSBC45 RCS BRKR 2A TR
CKT FUSE 74, CKT-2RCSBO1
RCSBC46 RCS BRKR 2B TR
CKT FUSE 74, CKT-2RCSB11

20.2 . Automatic Response

20.3 Corrective Action
a. If the pump trip signal is present, manually trip the pump
if required by opening the associated breaker.

- b. Verify the cause of the atarm.

c. Replace the blown control fuse.

*8
N2-0P-29
Page 70 of 153 Rev. 06







I. PROCEDURES FOR CORRECTING ALARM CONDITIONS (Cont)
21.0 602121 -

Recirc. Flux Controller OQutput Abnormal

Reflash: No

k]

RECIRC
FLUX CONT
OUTPUT
ABNORMAL

602121

602121

21.1 Computer Point Computer Printout  Source
RCSBC13 RCS FLUX CONT Flux Controller output

OUTPUT ABN signal (K 619-1) -

21.2 Automatic Response

Flow control shift to Loop Manual control.

21.3 Corrective Action

a.
b.

C.

Page 71 of 153

Stabilize flow and power using Loop Controllers in manual.
Determine and correct cause for abnormal output.

When condition is corrected the output abnormal can be reset
at P634 Rack 1 on the North side. The Channel 2 light
indicates the output abnormal condition and can be reset by
depressing the reset pushbutton adjacent to the red light.







1. PROCEDURES FOR CORRECTING ALARM CONDITIONS (Cont)
22.0 602122 -

_ ‘Recirc Master Controller Output Abnormal

Reflash: No

RECIRC
MASTER CONT
OUTPUT
ABNORMAL

602122

602122

22.1 Computer Point Computer Printout Source
RCSBCl4 RCS MAST CONT Master Controller

OUTPUT ABN Output Signal (K 618-1)

22.2 Automatic Response

Flow control shift to flux manual.

22.3 Corrective Action
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

Page 72 of 153

be reset in P634 Rack 1 on the North side.” The 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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I. PROGCEDURES FOR CORRECTING ALARM CONDITIONS (Cont)
23.0 602123 - Recirc Pump 1A Motor Bearing 0il Level High/Low

23.1

23.2

23.3

Page 73 of 153

Reflash: Yes

RECIRC PMP 1A
MOTOR BRG OIL |

LEVEL
HIGH/LOW
602123
602123
Computer Point Computer Printout  Source
a. RCSLCO1 RCS P1A MOT LOR 0il 1" above normal
BRG OIL ‘ (LS 324) .
b. RCSLCO3 RCS P1A MOT LOR 0il 1" below normal
BRG OIL (LS 334)
c. RCSLCOS RCS P1A MOT UPR 0il 1" above normal
BRG OIL (Ls 354)
d. RCSLCO6 RCS P1A MOT UPR 0il 1" be;ow normal
BRG OIL (LS 34A)
Automatic Response
None
Corrective Action
NOTE: The motor bearing temperatures can be monitored via

computer printout RCSTA 01, 03, 05, 13 for trending.
Monitor bearing temperatures (P614).

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.

If the temperature trend on the bearing indicating high/low
level shows increasing temperature, shut down RCS-P1A in
accordance with N2-0P-29 Section G.2.0 before the
temperature reaches 194°F continuous.

*8
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I. PROCEDURES FQR CORREGTING ALARM CONDITIONS (Cont)

24.0 602124 ~ Recirc Pump 1B Motor Bearing Oil Level High/Low
Reflash: Yes
RECIRC PUMP 1B
MOTOR BRG OIL
LEVEL
HIGH/LOW
602124
602124
24.1 ter Point Computer Printout Source
a. RCSLCO2 RCS P1B MOT LOR 0il 1" above normal _
BRG OIL (LS 32B)
b. RCSLCO4 RCS P1B MOT LOR 0il 1" below normal
BRG OIL (LS 33B)
¢. RCSLCO7 RCS P1B MOT UPR 0il 1" above normal v
BRG OIL (LS 35B)
d. RCSLCO8 RCS P1B MOT UPR 0il 1" below normal
BRG OIL (LS 34B)
24.2 Automatic Response ,
None
24.3 tiv td
NOTE: The motor bearing temperatures can be monitored via
computer printout RCSTA 02, 04, 06, 14 for trending.
a. Monitor bearing temperatures (P614).
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Low level should be interpreted as a loss of 1lubricating
oil, and high level as the presence of cooling water in the
0oil reservoir. Either condition can result in bearing
failure.
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I. PBRQCEDURES FQR_GORRECTING ALARM CONDITIONS (Cont)

¢.  If the temperature trend on the bearing indicating highllowl
level shows increasing temperature, shut down RCS-P1B in -
accordance with N2-0P-29 Section G.2.0 before the , JCN-3
temperature reaches 194°F continuous. '

d. Refer to N2-0P-29 Section H.7.0 Single Loop Operation.

e. Correct cause as plant conditions aliow.

TCN=-50
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I. PROCEDURES FOR CORRECTING ALARM CONDITIONS (Cont)

25.0 602125 - -Recirc' Pump lA Motor Generator Set Protective Relay Trip

Reflash: No

RECIRC PUMP 1A

MG SET
PROT RELAY
TRIP
602125
602125
25.1 Computex. Point Computer Printout  Source )
RCSUCO09 RCS LFMG 1A GEN TRIP Motor and
PROT RLY generator protective_ *
relays (K1104)
" 25.2 tomatic R

a. LFMG motor breaker trip, 2NNS-SWG011-9 (BRKR 1A) opens.
b. LFMG generator breaker trip, 2NPS-SWG004-1 (BRKR 2A) opens.
25.3 tiv ti

a. Determine and correct cause for LFMG trip.

Recirc Pump Trip and proceed as directed.

*8
N2-0P-29
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b. If recirc pump *PlA tripped, refer to N2-QP-29 Section H.2.0
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I. PROCEDURES FOR CORRECTING ALARM CONDITIONS (Cont)

26.0 602126 - -Recirc Pump 1B Motor Generator Set Protective Relay Trip

Reflashs: No

RECIRC PUMP 1B

MG SET

PROT RELAY

TRIP |
602126

602126
26.1 Computer Point Computer Printout  Source )
RCSUCL0 RCS LFMG 1B GEN Trip Motor and Generator

PROT RLY Protective relays (K110B)|*

26.2 Automatic Response
a. LFMG motor breaker trip, 2NNS-SWGO1l3-1 (BRKR 1B) opens.

b. LFMG generator breaker trip, 2NPS-SWG005-1 (BRKR 2B) opens.
26.3 Corrective Action
a. Determine and correct cause for LFMG trip.

b. If recirc pump *PlB tripped, refer to N2-0P-29 Section H.2.0
Recirc. Pump Trip and proceed as directed.

*8
, N2-0P-29
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I. PROCEDURES FOR CORRECTING ALARM CONDITIONS (Cont)

27.0 602127 . .Drywell High Pressure Switch A in Test Position

27.1

27.2

27.3

Page 79 of 153

Reflash: No

DRYWELL
HIGH PRESSURE
SWITCH A
TEST POSITION

602127
602127
Computex Point Computer Printout Source )
RCSBCO1 DW HI PR SW A TEST Switch (S104A) in TEST
POSN position

Automatic Response

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.

Corrective Action

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

%8
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1. PRQCEDURES FOR CORRECTING ALARM GCONDITIONS (Cont)

28.0 602128 - -Drywell High Pressure Switch B in Test Position

Reflash: No

DRYWELL
HIGH PRESSURE
SWITCH B
TEST POSITION

602128
602128
28.1 t int Computer Printout Source ’
RCSBCO2 DW HI PR SW B TEST Switch (S104B) in TEST N
POSN position .

m28.2 tomati

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.

28.3 Corrective Action

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

*8
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29.0 602129 - Recirc Pump 1A Motor Winding Cooler Leakage

Reflash: Yes

RECIRC PMP 1A
MOTOR WINDING

I. PROCEDURES FOR _CORRECTING ALARM CONDITIONS (Cont)

COOLER
LEAKAGE __
602129 B
602129
29.1 Computer Point Computer Printout Source i
a. RCSXCOl RCS P1lA MOT WDG CLR LS-36A
A LK )
+
b. RCSXCO03 RCS P1A MOT WDG CLR LS-36C
C LK

29.2 Automatic Response
None
29.3 tiv ti

a. Switch actuation should be confirmed to be a leaking or
ruptured air cooler by the following:

1. Increased DWFD leak rate.

2. Increased Mtr winding temperature on any of the phase
windings.
a. A .phase - P6l4 recorder B35-R601 point #5 or
computer point RCSTAO7.
b. B phase - P6l4 recorder B35-R601 point {#6 or
computer point RCSTA09.
. c. C phase - P6l4 recorder B35-R601 point #7 or

computer point RCSTAll.
3. Low motor winding cooling flow as indicated by
annunciator 602135 energized '"RECIRC PUMP 1A MOTOR
WINDING CLG WIR FLOW LOW" with computer point RCSFCO7 in
alarm "LOW". These indications would require a shutdown
of RCS*PlA in accordance with N2-0P-29 Section G.2.0
Recirculation Pump Shutdown. 1

*8
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L RRESTING ALARM (Cont)

b. Refer o N2-0P-22 Section H.7.0 Single Loop Operation.

c- Correct cause 2s plant conditions allow. If leak is gross
this shculd inciude isolating RBCLC to *PlA.

N2-0P-29
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L. PRQCEDURES FOR_CORRECTING ALARM CONDITIONS (Cont)

30.0 602130 - -

Reflash: Yes

Recirc Pump 1B Motor Winding Cooler Leakage

RECIRC PMP 1B
MOTOR WINDING

COOLER
LEAKAGE
602130
602130
30.1 Computer Point Computer Printout Source
a. RCSXCO02 RCS P1B MOT WDG CLR LS 36B .
B LK
b.  RCSXCO4 RCS P1B MOT WDG CLR LS 36D
D LK

30.2 Automatic Response

None

30.3 ‘ tiv

i

=

a. Switch actuation should be confirmed to be a leaking or
ruptured air cooler by the following:

1.
2.
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Increased DWFD leak rate.

Increased Mtr winding temperature on any of the phase

windings.

a. A phase - P61l4 recorder B35-R601 point #17 or
computer point RCSTAOS. ,

b. B phase - P6l4 recorder B35-R601 point {18 or
computer point RCSTA1O.

c. C phase - P61l4 recorder B35-R601 point #19 or
computer point RCSTAl2.

Low motor winding cooling flow as indicated by

annunciator 602136 energized 'RECIRC PUMP 1B MOTOR

WINDING CLG WIR FLOW LOW'" with computer point RCSFCO8

in alarm "LOW". These indications would require a

shutdown of RCS*P1B in accordance with N2-QP-29

Section G.2.0 Recirculation Pump Shutdown.
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I. PROCEDURES FOR CORRECTING AIARM CONDITIONS (Cont) |

b." “Refer to N2-0®-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. PROCEDURES FQR CORRECTING ALARM CONDITIONS (Cont)

31.0 602131 . Recirc Pump 1A Motor Generator Set Interlock Bypassed

Reflash: Yes

RECIRC PMP 1A

MG SET
INTERLOCK
BYPASSED
602131 l
602131
31.1 Computer Point t intout  Source l
‘ a. RCSBC23 DELTA-TMP INTLK SW (S120A) in Bypass
SW A POS )
b. RCSUC1S8 RCS LO FLO INLK SW (SL19A) in Bypass
SW A POS ¢
c. RCSUCLY RCS LO PWR INLK SW (S118A) in Bypass
SW B POS
31.2 tomati
NONE
31.3 tiv t

a. Determine the need to have applicable switch in BYPASS.
When no longer required, return switch to NORMAL

%8
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I. PROCEDURES FOR_CORRECTING ALARM CONDITIONS (Cont)
32.0 602132 . .Recirc Pump 1B Motor Generator Set Interlock Bypassed

Reflash: Yes

RECIRC PMP 1B

MG SET
INTERLOCK
BYPASSED
602132
602132
32.1 Computer Point t intout  Source T
a. RCSBC24 DELTA-TMP INTLK SW (S120B) in BYPASS
SW B POS
b. RCSBC38 LO FLOW INTLK SW (S119B) in BYPASS
BYPASS SW
c. RCSBC39 LO PWR INTLK BY- SW (S118B) in Bypass
PASS SW ABNORMAL
32.2 tomati
a. NONE
32.3 Corrective Action

a. Determine the need to have applicable switch in BYPASS.
When no longer required, return switch to NORMAL

%8
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I. PROCEDURES FOR CORRECTING ALARM CONDITIONS (Cont)

33.0 602133 _ Drywell High Pressure System A Interlock

Reflash: No

DRYWELL

HIGH PRESSURE

SYSTEM A

INTERLOCK

602133
602133
,33.1 Computer Point Computer Printout  Source v
RCSBCO3 DW HI PR SYS A DW Press above 1.68 psig
INTERLOCK (aMC-1)

.33.2 Automatic Response

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.
- d. HPU pump trip to Maintenance Mode.
33.3 tiv ti
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.

*8
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I. PRROCEDURES FQR CORRECTING ALARM CONDITIONS (Cont)

34.0 602134 . Drywell High Pressure System B Interlock

34.1

34.2

34.3

Page 88 of 153

Reflash: No

DRYWELL

HIGH PRESSURE

SYSTEM B

INTERLOCK

602134
. 602134
Computer Point Computer Printout Souxce i
RCSBCO4 DW HI PR SYS B DW Press above 1.68 psig
INTERLOCK (BMC-1)

Automatic Response

a. .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 Mainte&ance Mode.
tiv ti
a. Investiéate 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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1. PRQCEDURES FOR CORRECTING ALARM CONDITIONS (Cont)

35.0 602135 - Recirc Pump 1A Motor Winding Cooling Water Flow Low
Reflash: No
RECIRC PMP 1A .o -
MOTOR WINDING
CLG WIR FLOW
LOW
602135 B
602135
35.1 mput int Computexr Printout  Souxce i
RCSFCO7 RCS P1A MOT CLG 2CCP-FS34A
WTR FLO (279 gpm) .
35.2 Automatic Response

35.3
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None

Corrective Action

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

Verify proper CCP lineup to *PlA, *MOV93A, 17A, 94A, 16A,
15A, 22A open.

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

Refer to N2-0P-29 Section H.4.0 Loss of Cooling Water to the
Recirc Pumps.

If required to shutdown *PlA refer to N2-0P-29 Section G.2.0
Reactor Recirculation Pump Shutdown.

Determine and correct cause as required.

*8
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I. ROCEDURES_FOR CORRE G _ALARM DITIONS (Cont)

36.0 602136 - -Recirc Pump 1B Motor Winding Cooling Water Flow Low

36.1

36.2

36.3

ran,
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Reflash: No

RECIRC FMP 1B
MOTOR WINDING
CLG WIR FLOW

LOW
602136
602136
omput int mput int ‘ Source .
a. RCSFCO8 RCS P1B MOT CLG 2CCP-FS34B
WIR FLO (279 gpm) .
tomati
None
tiv ti
a. Check cooling water flow from *P1lB (computer point CCPFA0Q2).
b. Verify proper CCP lineup to *P1B, *MOV93B, 17B, 16B, 94B,
158, 22B open.
c. Monitor Motor winding temperatures (P614), shutdown *P1B if
temperature exceeds 248°F continuous or 266°F intermittent.
d. Refer to N2-0P-29 Section H.4.0 Loss of Cooling Water to the
Recirc Pumps.
e. If required to shutdown *PlA refer to N2-0P-29 Section G.2.0
Reactor Recirculation Pump Shutdown.
f. Determine and correct cause as required.
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I. PROCEDURES FOR CORRECTING ALARM CONDITIONS (Cont)
37.0 602207 - -Recirc Pump lA Low Speed Automatic Transfer Not Available

37.1

37.2

37.3

Page 91 of

153

Reflash: Yes

RECIRC EMP 1A
LOW SPEED

AUTO TRANSFER
NOT AVAILABLE

602207
602207
Computer Point Computer Printout  Source )
a. RCSBCL9 RCS LFMG 1A MOT Brk in PTL ;
BRKR 1A (S1144) .
b. RCSBC30 RCS PlA SUCT/DISCH RCS*MOV10A or
VLVS NO FLOP RCS*MOV18A not open
. (K112A)
c. RCSBC31 LFMG1A GEN BKR 2A  Brk in PTL
LOCKOUT (S115A)
d. RCSBC32 RCS PMP 1A PERMIS BRKR1A PTL or MG
INTLKS set lockout, BRKR2A T
or BRKR1A not racked
in (K1114)
e. RCSBC33 RCS P1A BRKR 5A Brk in PTL
CONT PWR (K103A) *
ma.ti n
a. NONE.
tiv tion

Check *P1lA discharge valve 2RCS*MOV18A full open.

Check *PlA Suction valve 2RCS*MOV10A full open.

Verify *PlA circuit breaker lineup.

Place control switches for *PlA in Normal After Stop on P602.
%8
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I. PROCEDURES FOR

RRECTING ALARM CONDITIQNS (Cont)

38.0 602208 - .Recirc Pump 1B Low Speed Automatic Transfer Not Available

38.1

38.2

38.3
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Reflash: Yes

RECIRC PMP 1B
LOW SPEED

AUTO TRANSFER
NOT AVAILABLE

602208

Computer Point
a. RCSBC20

b. RCSBC34

c. RCSBC35

d. RCSBC36

e. RCSBC37

tomat
a. NONE.

Computer Printout

RCS LFMG 1B MOT
BRKR1B

RCS P1B SUCT/DISCH
VLVS NO FLOP

LFMG1B GEN BKR 2B
LOCKOUT

RCS PMP 1B PERMIS
INTLKS

RCS P1B BRKR5B
CONT PWR

602208

Source

Brk in PTL "
(S114B) )
RCS*MOV10B or RCS*MOV18B
not open (K112B) '

Brk in PTL
(S115B)

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

Brk in PTL l*
(K103B) .

a. Check *P1lB discharge valve 2RCS*MOV18B full open.

b. Check *PLB Suction valve 2RCS*MQV1OB full open.

c. Verify *P1lB circuit breaker lineup.

d. Place control switches for *P1B in Normal After Stop on P602.

*8
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I. PROCEDURES FOR _CORRECTING ALARM CONDITIONS (Cont)

39.0 602209 - -Reactor Dome Press High/VES DRN LINE TEMP LOW
Reflash: Yes
REAGCTOR DOME
PRESS HIGH/
VES DRN LINE
TEMP LOW
602209
' 602209
39.1 ter Point Computer Printout  Source .
a. RCSBC18 DOME PR HI/DR Dome press 312 psi
LN TMP LO (420°F) and Bottom
drain 230°F (K662A, _
K6674)
b. RCSTICl1 DOME PR HI/DR _Dome press 312 psi
LN TMP LO (420°) and Bottom
drain 230°F (K662B,
K667B)
39.2 Automatic Response
a. Recirc pump thermal interlock start dinhibit will have
already been received at 145° differential temperature using
different temp/press switches.
39.3 Corrective Action
NOTE: " This annunciator is not expected to be in alarm
state with forced recirculation flow through the
core.._
a. Contacﬁ 1&C 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 £low;
1. Verify proper CRD flows.
2. Increase RWCU bottom head drain flow.
c. When RPV dome press (temp)/Bottom head drain temp difference
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is below 145°, reset Recirc pump thermal interlocks by
pushing the PUMP SUCT DRAIN LINE- DOME AT INTERLOCK
pushbutton on P602.
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PROCEDURES FOR_CORRECTING ALARM CONDITIONS (Cont)
40.0 60221Q

.Flow. Control Valve A Partial Closure - Reactor Feed
Pump Trip

Reflash: No

FCV A
PART CLOSURE
RFP
TRIP
602210
602210
40.1 Computer Point Computer E;intggt * Source
RCSBC40 RCS FCV A PART RPV water level at
CL/RFP TR level ‘4 and less than
2 feed pump running
(K616A-1)

40.2 Automatic Response

Recirc flow control valve runback to about 20% valve position.

40.3
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tiv ti

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

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

Restore feedwater per N2-0P-3

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

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

Verify the servo error is nulled and Loop Controller M/A
station output is at about 35%.

%*8
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I. PROCEDURES FOR CORRECTING ALARM CONDITIONS (Cont)‘

g- Reset the Runback by depressing the FW PUMP TRIP INTERLOCK
reset pushbuiton on P602.

h. Restore x»ecirc Iiow control to the desired mode per Section
’ E.5.0:and E.6.0 of this procedure.

. N2-0P-29
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[. PROCEDURES FOR_CORRECTING ALARM CONDITIONS (Cont)

41.0 602213 - .Recirc Pump lA Motor Automatic Transfer Not Complete

Reflash: No

RECIRC PMP 1A
MOTOR

AUTO TRANSFER
NOT COMPLETE

602213

602213
41.1 mput int Computer Printout  Source )
RCSBC21 RCS PMP 1A AUTO Failure to transfer
XFR STAT either due to control *

power failure or not
completed within 40
seconds. (K1204)

41.2 Automatic Response
a. 2RCS*PlA trip (BRKRS5A or BRKR1A lockout).

41.3 Corxective Action
a. Verify control power available (2BYS-PNLA107 cktit7).
b. Determine and correct cause for incomplete transfer.
c. Take control switch BRKRSA to PTL to reset interlock.

d. Refer to N2-0P-29 Section H.2.0 Recirculation Pump Trip and
take actions as directed.

%8
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I. PROCEDURES FQOR CORRECTING ALARM CONDITIONS (Cont)

hh2.0 602214 . Recirc Pump 1B Motor Automatic Transfer Not Complete

Reflash: No

RECIRC PMP 1B
MOTOR

AUTO TRANSFER
NOT COMPLETE

602214
602214
42.1 Computex Point Computexr Printout Source )
a. RCSBC22 RCS PMP 1B AUTO Failure to transfer
XFR STAT either due to loss of
control power or not’
completed within 40
seconds. (K120B)
42.2 Automatic Responge

2RCS*P1B trips (BRKR5B or BRKR1B lockout).

42.3 Corrective Action

Verify control power available (2BYS-PNLB107 ckti#5).

a.

b.
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Determine and correct cause for incomplete transfer.

Take control switch BRKR5B to PTL to reset interlock.

Refer to N2-0P-29 Section H.2.0 Recirculation Pump Trip.and

take actions as directed.
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I. PROCEDURES FQR CORRECTING ALARM CONDITIONS (Cont)

43.0 602216

43.1

43.2

43.3

Page 98 of 153

Flux- Estimator Failure
Reflash: No
FLUX
ESTIMATOR
FAILURE
602216
602216
RCSBC41 RCS FLUX ESTIMATOR Continuous auto selection
of APRM signal or ex-
cessive switching be-
tween APRM and f£lux
estimator
Automatic Response
a. Flux Estimator Failure white light if APRM signal is
continually provided to Flux controller.
b. Flux Estimator NEEDS MAINTENANCE white 1light if flux

controller is switching between APRM and flux estimator
signal. .

Corrective_ Action

a.

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

Determine ‘and correct cause for failure or excessive
switching.

When corrected, reset by depressing the FLUX ESTIMATOR ALARM
RESET on P602.

*8
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I. PROCEDURES FOR CORRECTING ALARM CONDITIONS (Cont)

Reeirc Pump 1A/1B Vibration High TCN. 62

44.0 602219

44.1

44,2

44.3

Page 99 of 153

h:

RECIRC
PUMP 1A/1B
VIBRATION
HIGH

602219

602219

Computer Point Computer Printout Source’ .

a.

b.

C.

d.

RCSNCO3 RCRC PMP1A " 2RCS-NBS86A >13.5 mils or
VIBRATION HIGH 2RCS-NBS88A >3 mils

RCSNCO4 RCRC PMP1B 2RCS-NBS86B >13.5 mils or
VIBRATION HIGH 2RCS-NBS88B >3 mils

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 N2-0SP-LOG-S@ALL or SO0OL.

If Motor frame vibration exceeds 5 mils, or pump shaft

. vibration exceeds 15 mils or Bearing temperatures exceed

194°F, or annunciator 602123 (602124) *P1A(P1B) Bearing 0il
Level H/L alarms, then;

1. Shutdown the affected pump per N2-0P-29 Section G.2.0
Recirc Pump Shutdown.

2. Refer to N2-0P-29 Section H.7.0 Single Loop Operation.

Identify and correct cause as plant conditions allow.
TCN-62,65
N2-0P-29
Rev. 06
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PROCEDURES FQR_CORRECTING ALARM _CONDITIONS (Cont)

45.0 602220 - -Recixrc Pump 1A/1B Motor Temperature High

Reflash: Yes
RECIRC
PUMP 1A/1B
MOTOR TEMP
HIGH
602220
602220
45.1 Computer Point Computex Printout  Souxce .
a. RCSTCO3 RCS P1A/B MOT Thrust Brg and Guide Brg
BRG TEMP Temp above 194°F (2RCS-TE|
21A,224,23A,27A) (2RCS-TE
21B,22B,23B,27B) )
b. RCSTCO7 RCS PlA/B STATOR Stator Phase Temp above
WDG TMP 240° (2RCS-TE 24A,25A,264)
(2RCS-TE 24B, 25B, 26B)
c. RCSTCOS8 RCS P1A/B SL Seal Cavity Temp above
CAVITY TEMP 160° (2RCS-TE 28A, 29A)
(2RCS-TE 28B, 29B)
d. RCSTCO9 RCS P1lA/B STTIR WIR Stator Water Temp high
TEMP (2CCP-TE 264)
(2CCP-TE 26B)
e. RCSTC10 RCS P1A/B SL/BRG Bgr & Seal Water Temp
WIR TMP high (2CCP TE 95A, 32A)
(2CCP TE 95B, 32B)
45,2 Automatic Response

. None
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I. PROCEDURE
45.3

a.

-

C.

d.
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RRECTING ATAZM COND NS (Cent)

.

tiv ~3
Monitor temperatures om PSil temperature recorder (R601).

Verify the mcter hbearing oil level high/low, seal cooling
water and motor winding cooling water low flow alarms are
not annunciated.

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.

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

N2-0P-29
Rev. 06



[ ET T .
erov s e




46.0 602221 . .Recirc Pump Cooler Isolation Valves 2CCP*MOV16A/B, 17A/B
' Molor Overload

- Reflash: Yes

RBCL
CNTMT/RCS
PUMP COOLERS
MOT OVERLOAD

46.1 Computer Point
a. CCPTC4l
b. CCPTIC42

46.2 tomatic R n
None

46.3 Corrective Action

602221

602221
Computer Printout Source
D1 RCS PlA CLRS Motor Overload
MOV MOT (49%)
D2 RCS PLlB CLRS Motor Overload
MOV MOT (49X)

a. Check local breaker for power available to the MOVs.

2CCP™MOV16A
2CCP*MOV16B
2CCP*MOV17A
2CCP*MOVL7B
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2EHS*MCC303B Cub 5A
2EHS*MCC303B Cub 5A
2EHS*MCC103B Cub 5A
2EHS*MCCL03B Cub 54

"8
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I. RROCEDURES FOR CORRECTING ALARM CONDITIONS (Cent)
b.

Page 103 of 153

Vérify flow still available to recirc pumps.
Computer Points (CCPFAQOL. CCZFA02)

Refer to TS 3.6.3 for actions reqguired
containment isclation valves.

Determine 2nd correct cause.

for dinoperable
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1. PROCEDURES FOR_CORRECTING ALARM CONDITIONS (Cont)
47.0 602222 -

-Flow Control Valve B Partial Closure - Reactor Feed Pump
Trip

Reflash: No -
FCV B
PART CLOSURE/
RFP
TRIP
602222
602222
47.1 mput int Computer Printout  Source i
RCSBC42 RCS FCV B PART RPV Water Level at
CL/RFP TR Level 4 and less than
2 feedpump running
(K616 B-1)

47.2 Automatic Response

Recirc flow control valve runback to about 20% valve position.

47.3

a.
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tiv t3

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

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

Resto;e feedwater per N2-0P-3.

Verify or élace Loop Controller in manual by depressing man
pushbutton.

Zero the Limiter error meter using the Loop Controller M/A
Station Increase/Decrease positioner.

Verify servo error is nulled and Loop Controller M/A station
output is at about 35%.

Reset the Runback by depressing the FW PUMP TRIP INTERLOCK
reset pushbutton on P602.

Restore recirc flow control to the desired mode per Section -
E.5.0 and E.6.0 of this procedure.

*8
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I. PROCEDURES FOR CORRECTING ALARM_CONDITIONS (Cont)

48.0 6022235 - Recirc Pump 1A Automatic Trip - Low Speed Transfer

Reflash: Yes

RECIRC EMP 1A

AUTO TRIP
LOW SPEED
«  TRANSFER
602225
48.1 Computer. Point Computex Priptout
a. RCSUCO7 RCS A FW LO FLO
INTLK
b. RCSUCL5 RCS RX LO LVL
INTLK A
c. RCSUCL6 ST DOM/PP SUC
TMP INLK A
d. RCSUCL7 RCS PlA TR
LFMG START
48.2 Automatic Response

a. Recirc pump downshift to slow speed.

b. Recirc flow control shift to manual.
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602225

Source

Feed flow less than 30%
(K128A) )
RPV level less than
159.3"

(K129A)

Differential temperature
less than 10.7°F
(K1304)

RRCS High pressure
initiation or
EOC-RPT (K132A)

*g
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I. PROCEDURES FOR CORRECTING ALARM CONDITIONS (Cont)

48.3 ctive Acti

NOTE: Information alarm, the alarm is actuated when reactor
power is less than 24%.

FCN-bb

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 1low
speed transfer.

c. Reset associated trip on P602.

-

d. Restore recirc flow control as required.

e. Refer to N2-0P-29 Section H.2.0 Recirculation Pump Trip if
pump trips to zero speed.

TCN-66
. N2-0P-29
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I. ERQCEDURES FOR CORRECTING ALARM CONDITIONS (Cont)

49.0 602226 - -Recirc Pump 1B Automatic Trip -~ Low Speed Transfer

Reflash: Yes

RECIRC PMP 1B

AUTO TRIP
LOW SPEED
TRANSFER
602226
602226
49.1 Computex Point Computer Printout Source )
a. RCSUCO8 RCS B FW LO FLO Feed flow less than 30%
INTLK (K128B) .
b. RCSUC20 RCS RX LO LVL RPV level less than
INTLK B 159.3"
(K129B)
»
c. Resucz2l ST DOM/PP SUC Differential temperature
TMP INLK B less than 10.7°F
(K130B)
d. RCSUC22 RCS P1B TR RRCS High pressure
LFMG START initiation or
EOC-RPT (K132B)
49,2 tomati
a. Recirc pump downshift to slow speed.

b. Recirc flow control shift to manual.
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PROCEDURES FOR CORRECTING ALARM CONDITIQNS (Cont)

49.3 tive "Acti

NOTE: Information alarm, the alarm is actuated when reactor . 6
power is less than 24%. ' . TCN- 6

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

Determine and correct cause for recirc pump high to low
speed transfer.

Reset associated trip on P602.

Restore recirc flow control as required.

e. Refer to N2-0P-29 Section H.2.0 Recirculation Pump Trip if
pump trips to zero speed.

TCN-66
N2-0P-29
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PROGEDURES FOR CORRECTING ALARM CONDITIONS (Cont)

Computer Printout
RCS HYDR QIL PMP

RCS FAN 3A MOT

RCS HYDR OIL PMP

RCS FAN 4A MOT

50.0 602231 - Hydraulic Pump Unit A Trouble
Reflash: Yes
HYDRAULIC
PUMP UNIT A
TROUBLE
602231
50.1 Computer Point
a. RCSTIC13
3A MOT
b. RCSTCl4
c. RCSTCLS
4A MOT
d. RCSTCLé6
50.2 Automatic Response .

a.

b.

Ce.

d.

Page 109 of 153

2RCS*P3A trip,

2RCS*F3A trip,
or

2RCS*P4A trip,

2RCS*F4A trip,

2RCS*PL4A start.
2RCS*F4A start.
2RCS*P3A start.

2RCS*F3A start.

602231

Source

Motor Overload
(49X)

Motor Overload
(49X)

Motor Overload
(49X)

Motor Overload
(49%)

%8
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ne 2nd coxxect cause of pump or fan moteor overload.

-
-
-

Determ

b.

comoponent to READY status.

N2-0P-29
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I. PROCEDURES FOR CORRECTING ALARM CONDITIONS (Cont)

5L.0 602232 _ Hydraulic Pump Unit B Trouble

Reflash: Yes

HYDRAULIC
PUMP UNIT B
TROUBLE
TRANSFER
602232 :.
602232
51.1 Computer Point Computer Printout  Source
a. RCSTIC17 RCS HYDR OIL PMP Motor Overload
3B MOT (49X)
b. RCSTC18 RCS FAN 3B MOT Motor Overload
(49X)
c. RCSTC19 RCS HYDR OIL PMP Motor Overload
4B MOT (49X)
d. RCSTC20 RCS FAN 4B MOT Motor Overload
(49X)
51.2 Automatic Response

a. 2RCS*P3B trip, 2RCS*P4B starts.

b. 2RCS*F3B trip, 2RCS*F4B starts.
or

c. 2RCS*P4B tr}p, 2RCS*P3B starts.

d. 2RCS*F4B trip, 2RCS*F3B starts.

Page L1l of 153
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a. Verify run subloop operating nroperiy.

b. etermine znd correct cause of pump or Fan moter overload.

Resiore tri omponent to READY status.

2
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I. PROGEDURES FQOR CORRECTING ALARM _CONDITIONS (Cont)

52.0 603148 - -Recivc Pumps Trip System A Inoperable

Reflash: No

RECIRC PUMPS
TRIP SYSTEM A
INOPERABLE

603148
603148 1
!
52.1 Computer Point Computer Printout Source ) 1
RPSBC36 RECIRC PMPS TRIP Bypass PB ) 3

SYS A

52.2 Automatic Response

a. EOC-RPT Bypassed when EOC RPT BYPASS pushbutton on P602
depressed and backlit.

52.3 Corrective Action
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.

*8
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PROCEDURES FOR CORRECTING ALARM CONDITIONS (Cont)

53.0 603448 - -Recirc Pumps Trip System B Inoperable

Reflash: No

RECIRC PUMPS
TRIP SYSTEM B
INOPERABLE

603448

603448

53.1 Computer Point Computer Printout  Source

RPSBC37 D2 RX RCIR PMP Bypass PB - |
TRIP INOP NO AVLB 1

53.2 Automatic Response

a. EOC-RPT Bypassed when EQOC RPT BYPASS pushbutton on P602
depressed and backlit.

53.3 Corrective Action
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.

TCN-56
N2-0P-29
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I. 'PROCEDURES FOR CORRECTING ALARM CONDITIONS (Cont)
54.0

Inoé Status Lights on P602

Refer to the following INQOP windows for response:

10.
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These Inop windows are actuated by 74 relays

" within

the control power

circuit.

Fuses and

panel location are given in parenthesis.

LOOP A HYDR
FLUID SUPPLY
SOV 67A INOP

LOOP A HYDR
FLUID RETURN
SOV 65A INOP

LOOP A HYDR
FLUID PILOT
S0V 66A INOP

LOOP A HYDR
FLUID DRAIN
SOV 68A INOP

LOOP A HYDR
FLUID SUPPLY
SO0V 81A INOP

LOOP A HYDR
FLUID RETURN
SOV 79A INOP

LOOP A HYDR
FLUID PILOT
SOV 80A INOP

LooP A HYDR
FLUID DRAIN
SOV 82A INOP

LOOP B HYDR
FLUID SUPPLY
SOV 67B INOP

"LOOP B HYDR

FLUID RETURN

SOV 65B 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)

Loss of control ckt
power (F4-2RCSA30,
P861)

Loss of control ckt
power (F2-2RCSA30,
P861)

Loss of control ckt
power (F3-2RCSA30,
P861)

Loss of control ckt
power (F5-2RCSA30,
P861)

Loss of control ckt
power (F4-2RCSB26,
P859)

Loss of control ckt
power (F2-2RCSB26,
P859)

Valve fails closed
Valve fails closed
Valve fails closed
Valve fails closed:
Valve fails closed
Valve fails closed
Valve fails closed
Valve fails closed
Valve fails closed

Valve fails closed

N2-0P-29
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I. PROCEDURES FOR_CORRECTIN M_CONDITIONS {(Co

LOOP B HYDR
FLUID PILOT
SOV 66B INQF

11.

12.

14.
15.
16.

17.
18.
19.
20.
21.
22.
23.

24.

Page 116 of 153

LOOF.B HYDR
FLUID DRAIN
SOV 68B INOP

LOOF B HYDR
FLUID SUPZLY
SOV 81B INCP

LOOP B HYDR
FLUID RETURN
SOV 79B INOF

L0o0o? B HYDR
FLUID FILOT
SOV 80B INOQF

LOOP B HYDR
FLUID DRAIN
SOV 82B INQZ

RBCLW ISOnL ¥
MOV 15A INOP

RBCLW ISOL V
MOV 17A INOZ

CCP ISOL V
MOV 9LA INOE

RBCLW 150L
MOV 16A INOP

RBCLW ISOL V
MOV 15B INO?P

RBCLW ISOL V.
MOV 173 INOT

CCP iSQL v
MOV 94B INOE

RBCLW ISOL
MOV 16B INOF

S

=\
Wy

of conbtrol
{¥3-2RGS525.,

Loss ¢of controcl Valve
pover {35-2RCSBZS,
P859)

Loss of control Valve
power {F4-2RCSB30,
2R61)

Loss c¢f comtrol Valve
power (F2-2RCS330,
P8sL;

Loss ¢f contrel YValve
powexr (F23-2RCS330.
E361)

Loss of control Valve
power (F5~-2RCSB30.
P8SL)

Loss ¢f control Valve
powex {2ZEHS*MCC103A)
Lecss of contyol Valve
pcwer {(2EHS*MCC103A)
Loss of control Valve
power (2EHS*MCC3033)
Loss of control Valve
power {(2EHS*MCC303B)
Loss ¢f control Valve
power {2EHS*MCC103A)
Loss of coatrol Vaive
pewer (2EZS*MCCL03B)
ntrol Valve

Loss of ¢
(2E3S*MCC3033)

powex
Loss of control Valve
pewer {(2EHS*MCC3033

fails

f£ails

£ails

fails

fails

fails

fails
fails
feils
fails
fails
fails
fails

fails

closed

closed

closed

closed

closed

closed

as is
as is
as is
as is
as 1is
as is
as is

as is

N2-0P-29
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iZeal  lights ~energize check contrcl power listed

1. Check 2VBS*ZNL1O1A ckt 1i clcsed.
If windows 1 tarough % energize:
1. Check 2VBS*ZNL10lA ckt 1i closed.

A25 (PSS9} installed.

[\

2. QCheck fuse Fi-2RC

[

If windows 3 through 8 energize:

1. Check ZV35%ENL201R ckt 12 closed.

2. Check fuse Fi-2RCSA30 (FR61) installed.
If windows ¢ thxough 12 enexgize:

1. Check 2V3S*INLL0%LA ckt i3 closed.

2. Check fuse Fi-~2R(S326 (2859) installed.

If windows 13 “hrough 15 energize:

1. Check 2VBI*PNL3013 ckt 12 closed.
2. Check fuse Fi-2RCSB30 (P851) installed.

If any of windcws 17 through 24 energize:
1. Verify propexr R3CLC flow to *P1A and *P1B.
2. Check MOV power supply at MCC.

td.T.S. 3.5.3 TRIMARY CONTAINMENT ISOLATION VALVES
ions 28 required.

cr H
[\
=
(¢}
()
(2
130
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VALVE LINEUP SHEET

TABLE 1:

SYSTEM VALVE LINEUP SHEET

Page 1 of 26

PROCEDURE NUMBER
N2-QpP-29

PROCEDURE TITLE
REACTOR RECIRCULATION SYSTEM

VALVE

NUMBER DESCRIPTION

REQUIRED ACTUAL
POSITION POSITION

INITIALS
AND_DATE

INDEP. VERIF.

INIT, /DATE REMARKS

Control Room Operated Valves

2RCS*MOV10A "A" Loop Recirculation
Suction Stop Valve

2RCS*MOV18A Recirc Pump A

Discharge Stop Valve

2RCS*SOV67B OTBD HYDR FLUID

OPEN ISOL SOL (HPU B)

2RCS*SO0V68B OTBD FLUID DRAIN ISOL SOL

(HPU B)

2RCS*S0V79B INBD HYDR FLUID CLOSE

ISOL SOL (HPU B)

2RCS*SOV80B INBD HYDR FLUID PILOT ISOL

(HPU B)

2RCS*SOVB1B INBD HYDR FLUID OPEN ISOL

SOL (HPU B)

2RCS*SOV82B INBD HYDR FLUID DRAIN ISOL

SOL (HPU B)

2RCS*MOV1OB LOOP B RECIRCULATION

SUCTION STOP VALVE

POSITION CODES: Open
Closed

0
c
v Throttled

Page 118 of 153

Locked
Tagged (Danger)
Closed and Capped

<

Installed
Not Gagged
Auto

MP

AS

Mid Position
Variable
As Selected

N2-0P-29
Rev. 06






TABLE 1: SYSTEM VALVE LINEUP SHEET

VALVE LINEUP SHEET Page 2 of 26 '
PROCEDURE NUMBER PROCEDURE TITLE
N2-0P-29 REACTOR _RECIRCULATION SYSTEM .
VALVE _ REQUIRED ACTUAL INITIALS  INDEP. VERIF. '
NUMBER DESCRIPTION POSITION POSITION AND DATE ___ INIT./DATE _ REMARKS
Control Room Operated Valves ‘ K
2RCS*MOV18B RECIRC PUMP B DISCHARGE 0 : . .
STOP VALVE
20CS*SOV65A  O'BD HYD FLUID CLOSE SOL 0
(HPU A)
2RCS*SOV66A OTBD HYD FLUID PILOT SOL 0 T T
(HPU B)
2RCS*SOV67A OTBD HYDR FLUID 0
OPEN SOL (HPU B)
2RCS*SOV68A OTBD FLUID DRAIN SOL 0
(HPU A)
2RCS*SOV79A INBD HYDR FLUID CLOSE 0 o
SOL (HPU A)
2RCS*SOV80A INBD HYDR FLUID PILOT 0
SOL (HPU A)
2RCS*SOV81A INBD HYDR FLUID OPEN SOL 0
(HPU B)
2RCS*SOV82A INBD HYDR FLUID DRAIN SOL 0
(HPU A)
POSITION CODES: 0 = Open L = Locked I = Installed MP = Mid Position
C = Closed , T = Tagged (Danger) ‘ NG = Not Gagged V = Variable
V = Throttled CC = Closed and Capped A = Auto AS = As Selected

. . N2-0P-29
Page 119 of 153 ) Rev. 06







TABLE 1: SYSTEM VALVE LINEUP SHEET
VALVE LINEUP SHEET Page 3 of 26

PROCEDURE NUMBER PROCEDURE TITLE
N2-0P-29 REACTOR RECIRCULATION SYSTEM
VALVE ) REQUIRED ACTUAL INITIALS INDEP. VERIF. '
NUMBER DESCRIPTION POSITION POSITION AND DATE INIT. /DATE REMARKS

Control Room QOperated Valves . 1
2RCS*S0V66B OTBD HYD FLUID PILOT 0

SOL (HPU B)
2RCS*50U658 0TBD HYD FLUID CLOSE SOL 0 T

(#2U B)

Hydraulic Power Unit A
(RB 261 North)

2RCS-V2001C
(A-2-114) Press gage isolation valve 0

2RCS--V2002C
(a~2~118) Press switch isolation valve 0

2RCS-V2003C
(A-2-13) Bypass needle valve C

2RCS-V2004C
(A-2-14) Sample Valve ) c

2RCS-V2005¢C
(A-2-184) Open Line Isolation Valve N

2RCS-V2006C
(A-2-18B) Close Line Isolation Valve N

POSITION CODES: 0 = Open L = Locked ' ‘ I = Installed MP = Mid Position
C = Closed T = Tagged (Danger) NG = Not Gagged V = Variable
V = Throttled CC = Closed and Capped ] A = Auto AS = As Selected

: N2-0P-29
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TABLE 1: SYSTEM VALVE LINEUP SHEET

VALVE LINEUP SHEET Page 1 of 26
PROCEDURE NUMBER PROCEDURE TITLE
N2-0P-29 REACTOR RECIRCULATION SYSTEM
VALVE REQUIRED ACTUAL INITIALS INDEP. VERIF. “
NUMBER DESCRIPTION POSITION POSITION ___ AND DATE INIT. /DATE REMARKS
Hydraulic Power Unit A )
(RB 261 North) :
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 TCN-71
2RCS-V2010C
(A-2-67A) Return filter - Drain C
2RCS-V2011C Return filter isolation
(A-2-67B) Valve 0
2RCS-V2012C
(A-C-28) Reservoir Drain Valve C
2RCS-V110A ~ Close line drain Isol. cC
(HPU A)
2RCS-V106A  Close line upstream drain C
Isol (HPU A)
POSITION CODES: 0 = Open L = Locked I = Installed MP = Mid Position
C = Closed T = Tagged (Danger) NG = Not Gagged V = Variable
V = Throttled CC = Closed and Capped ) A = Auto AS = As Selected
TCN-71
N2-0P-29
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TABLE 1:

SYSTEM VALVE LINEUP SHEET

VALVE LINEUP SHEET Page 5 of 25
PROCEDURE NUMBER PROCEDURE TITLE

N2-0P-29 REACTOR RECIRCULATION SYSTEM

VALVE REQUIRED ACTUAL INITIALS INDEP. VERIF.

NUMBER DESCRIPTION POSITION POSITION AND DATE INIT. /DATE REN: .RKS

Hydraulic Power Unit A 1
(RB 261 North)

2RCS-V2001A

(A-2-114) Press Gage Tsolation 0

5568:62002A T
(A-1-118) Press switch isolation 0
- 2RCS-V2003A

(A-1-13) Bypass needle valve c

2RCS-V2004A

(A-1-14) Sample Valve c

2RCS-V20054A

(A--1-184) Opea 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 L = Locked I = Installed MP = Mid Position
C = Closed T = Tagged (Danger) NG = Not Gagged V = Variable
V = Throttled CC = Closed and Capped ‘ A = Auto AS = As Selected

Page 122 of 153
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TABLE 1:

SYSTEM VALVE LINEUP SHEET

VALVE LINEUP SHEET Page 6 of 26
PROCEDURE NUMBER PROCEDURE TITLE
N2-0P-29 REACTOR RECTRCULATIQN SYSTEM
VALVE REQUIRED ACTUAL INITIALS INDEP. VERIF.
NUMBER DESCRIPTION POSITION POSITION AND DATE INIT. /DATE REMARKS

Hydraulic Power Unit A |

(RB 261 North) :
2RCS-V2000A
(A-1-30) Press gage Hydraulic Snubber I o |ren-71
2RCS-V2010A .
(A-1-67A) Return Filter - Drain C
2RCS-V2011A Return Filter Isolation 0
(A-1-67B) Valve

Hydraulic Power Unit B

(RB 261 South) -
2RCS-V20018B
(B-1-11A) Press gage isolation 0
2RCS-V20028B
(B-1-11B) Press switch isolation 0]
2RCS-V20038B
(B-1-13) Bypass needle valve c
2RCS-V20048
(B-1-14) Sample Valve C

POSITION CODES: 0 = Open L = Locked I = Installed MP = Mid Position
C = Closed T = Tagged (Danger) NG = Not Gagged V = Variable
V = Throttled CC = Closed and Capped A = Auto AS = As Selected

Page 123 of 153
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VALVE LINEUP SHEET

TABLE 1: SYSTEM VALVE LINEUP SHEET

Page 7 of 26

PROCEDURE NUMBER

N2-0P-29

PROCEDURE TITLE

REACTOR RECIRCULATION SYSTEM

VALVE
NUMBER

DESCRIPTION

ACTUAL
POSTTION

INITIALS
AND DATE

INDEP. VERIF.

INIT. /DATE

REMARKS

Hydraulic Power Unit B
(RB 261 South)

2RCS-V20058B
(B-1-18A)

Open Line Isolation Valve

2RCS-V2006B
(B-1-18B)

Close Line Isolation VaTQe

2RCS-V20078
(B-1-19)

Pilot Line Isolation Valve

2RCS-V20088
(B-1-24)

Suction Line Isolation Valve

2RCS-V20098
(B-1-30)

Press gage Hydraulic Snubber

| TCN-71

2RCS-V20108
(B-1-67A)

Return filter - Drain

2RCS*V20118B
(B-1-67B)

Return filter isolation
Valve

2RCS-V2001D
(B-1-114)

Press gage isolation

POSITION CODES:

0 = Open
C = Closed
V = Throttled

Page 124 of 153

Locked
Tagged (Danger)
Closed and Capped

Installed
Not Gagged
Auto

MP = Mid Position
Variable

As Selected

<<
oun

AS

TCN-71
N2-0P-29
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VALVE LINEUP SHEET

TABLE 1: SYSTEM VALVE LINEUP SHEET

Page 8 of 26

PROCEDURE NUMBER

N2-QP-29

PROCEDURE TITLE

REACTOR RECIRCULATION SYSTEM

VALVE
NUMBER

DESCRIPTION

ACTUAL
POSITION

INITIALS
AND DATE

INDEP. VERIF.

INIT./DATE

REMARKS

Hydraulic Power Unit B
(RB 261 South)

2RCS-V2002D
(B-1-11D)

Press switch isolation

2RCS-V2003D
(B-1-13)

Bypass needle valve

2RCS-V2004D
(B-1-14)

Sample Valve

2RCS-V2005D
(B-1-18A)

Open Line Isolation Valve

2RCS-V2006D
(B-1-18B)

Close Line Isolation Valve

2RCS-V2007D
(B-1-19)

Pilot Line Isolation Valve

2RCS-V2008D
(B-1-24)

Suction Line Isolation Valve

2RCS-V2009D
(B-1-30)

Press gage Hydraulic Snubber

|ren-71

POSITION CODES:

0 = Open
C = Closed
V = Throttled
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Locked
Tagged (Danger)
Closed and Capped

Installed
Not Gagged
Auto

MP
AS

Mid Position
Variable
As Selected

TCN-71
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TABLE 1: SYSTEM VALVE LINEUP SHEET

VALVE LINEUP SHEET Page 9 of 26
PROCEDURE NUMBER PROCEDURE TITLE
N2-0P-29 REACTOR RECIRCULATION SYSTEM
VALVE REQUIRED ACTUAL INITIALS INDEP. VERIF. ’
NUMBER DESCRIPTION : POSITION POSITION AND DATE INIT. /DATE REMARKS
Hydraulic Power Unit B !
(RB 261 South)
2RCS*V2010D .
(B-1--674) Rektura filter - Drain c
2RCS-V2011D : _' B T
(8-1-678) Return filter disolation 0
2RCS-V2013
(B-C-28) Reservoir Drain Valve c X
Hydraulic Power Unit
2RCS-V105A PILOT LINE
(HPU A) DRAIN ISOL. C
2RCS-V109A  PILOT LINE
(HPU A) DRAIN ISOL. cc
2RCS-V104A  OPEN LINE C
(HPU A) DRAIN ISOL.
2RCS-V108A OPEN LINE
(HPU A) DRAIN ISOL. ccC
POSITION CODES: 0 = Open L = Locked I = Installed MP = Mid Position
C = Closed T = Tagged (Danger) NG = Not Gagged V = Variable
V = Throttled CC = Closed and Capped A = Auto AS = As Selected

e
N

..
w
)

. .
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VALVE LINEUP SHEET

TABLE 1:

SYSTEM VALVE LINEUP SHEET

Page 10 of 26

PROCEDURE NUMBER

PROCEDURE TITLE

N2-QP-29 REACTOR RECIRCULATION SYSTEM
VALVE REQUIRED ACTUAL INITIALS INDEP. VERIF.
NUMBER DESCRIPTION POSITION POSITION AND DATE INIT./DATE REMARKS
Hydraulic Power Unit '
2RCS-V123A  DRAIN LINE C
(HPU A) DRAIN ISOL,
28C3-10/A  ORAIN LING B - - Comerm
(YPU A) DRATN ISOL. . ce
- 2RCS-V121A  PILOT LINE T
(HPU A) VENT ISOL. c
2RCS-V1i11lA PILOT LINE
i (HPU A) VENT ISOL. ce
2RCS-V122A  DRAIN LINE
(HPU A) VENT ISOL, c
2RCS-V112A  DRAIN LINE
(HPU A) VENT ISOL. ce
2RCS-V19A RCS*HVYL7A BODY DRAIN
(HPU A) VENT ISOL. -C
2RCS*V120 SAMPLE LINE MANUAL
- ISOLATION 0
2RCS-V36A 2RCS*PT 84A ISOL 0
POSITION CODES: 0 = Open L = Locked N I = Installed MP = Mid Position
C = Closed - T = Tagged (Danger) NG = Not Gagged V = Variable
V = Throttled CC = Closed and Capped A = Auto AS = As Selected
N2-0P-29
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VALVE LINEUP SHEET

TABLE 1:

SYSTEM VALVE LINEUP SHEET

Page 11 of 26

PROCEDURE NUMBER

PROCEDURE TITLE

Page 128 of 153

Closed and Capped

N2-0P=29 REACTOR RECIRCULATION SYSTEM
VALVE REQUIRED ACTUAL INITIALS INDEP. VERIF. :
NUMBER DESCRIPTION POSITION POSITION __ AND DATE INIT. /DATE REMARKS
Hydraulic Power Unit !
2RCS*V37A  2RCS*FT 7A and 9A ISOL 0
2RCS*V39A  2RCS*FT 7A and 9A VENT e -
I50L
2RCS*Y3BA  2RCS*FT 7A and 94 ISOL 0 T T
2RCS*V40A  2RCS*FT 7A and 9A VENT
ISOL cc
2RCS*V41A  2RCS*FT 8A, 6A and 83A c
VENT ISOL )
2RCS*V42A  2RCS*FT 8A, 6A and 83A ce o
ISOL
2RCS*V43A  2RCS*FT 8A, 6A and 83A
ISOL 0
2RCS*V85A  2RCS*FT8A, *FT6A, and 0
#FT 83A ISOLATION
2RCS*V18A  LOOP A FCV BODY DRAIN c
ISOL
 2RCS*V150A  RCS*HYV 17A DRAIN ISOL c
POSITION CODES: 0 = Open L = Locked ' I = Installed MP = Mid Position
C = Closed T = Tagged (Danger) NG = Not Gagged V = Variable
V = Throttled CC = A = Auto AS = As Selected

N2-0P-29
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TABLE 1: SYSTEM VALVE LINEUP SHEET

VALVE LINEUP SHEET ‘ Page 12 of 26
PROCEDURE NUMBER PROCEDURE TITLE

N2-QP-29 REACTOR RECIRCULATION SYSTEM

VALVE REQUIRED ACTUAL INITIALS INDEP. VERIF.

NUMBER DESCRIPTION POSITION POSTTION AND DATE INIT. /DATE REMARKS

Hydraulic Power Unit

2RCS*VI51A  RCS*HVY 17A DRAIN ISOL cC
2RCS*V140A  DISCHARGE STOP VALVE C
BONNET VENT ISOLATION
2RCS*V141A  DISCHARGE STOP VALVE cC
BONNET VENT ISOLATION
2RCS*V142A  DISCHARGE STOP VALVE C
BODY DRAIN ISOLATION
2RCS*V143A  DISCHARGE STOP VALVE C
BODY DRAIN ISOLATION
2RCS-V145  RECIRC SYSTEM C , p‘C:‘%
MANUAL SAMPLE ISOLATION - . 6€
2RCS*Vii4 SAMPLING LINE TEST CONN. C
ISOL. .
2RCS*V115 SAMPLING LINE TEST CONN. cc
ISOL. )
2RCS-V89 SAMPLING LINE TEST CONN. C
IsoL.
POSITION CODES: 0 = Open L = Locked I = Installed MP = Mid Position
C = Closed T = Tagged (Danger) . NG = Not Gagged V = Variable
V = Throttled CC = Closed and Capped A = Auto AS = As Selected
TCN-68
N2-0P-29
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VALVE LINEUP SHEET

TABLE 1:

SYSTEM VALVE LINEUP SHEET

Page 13 of 26

PROCEDURE NUMBER

PROCEDURE TITLE

N2-0P-29 REACTOR RECIRCULATION SYSTEM
VALVE REQUIRED ACTUAL INITIALS INDEP. VERIF. ’
NUMBER DESCRIPTION POSITION POSITION AND_DATE INIT./DATE REMARKS
Hydraulic Power Unit '
2RCS-V88 SAMPLING LINE TEST CONN. cc
ISOL. .
2RCS*SOV104 RECIRC SYSTEM 0
SAMPLE ISOLATION
2RCS*SOV105 RECIRC SYSTEM 0
SAMPLE ISOLATION
"2RCS*VU534A SEAL FAILURE LEAKOFF 0
LINE ISOLATION
2RCS-V93A SEAL FAILURE LEAKOFF c r
LINE HIGH POINT VENT
UPSTREAM ISOLATION
2RCS-V94A SEAL FAILURE LEAKOFF cc
LINE HIGH POINT VENT
ISOLATION
2RCS-SOV90A NORMAL SEAL LEAKOFF LINE 0
ISOLATION
2RCS-V52A NORMAL SEAL LEAKOFF LINE 0
VENT ISOLATION
POSITION CODES: 0 = Open L = Locked I = Installed MP = Mid Position
C = Closed T = Tagged (Dangez) NG = Not Gagged V = Variable
V = Throttled CC = Closed and Capped A = Auto AS = As Selected
*6
N2-0P-29
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TABLE 1:

VALVE LINEUP SHEET

SYSTEM VALVE LINEUP SHEET

Page 14 of 26

PROCEDURE NUMBER PROCEDURE TITLE

N2-0P-29 REACTOR RECIRCULATION SYSTEM
VALVE REQUIRED ACTUAL INITIALS INDEP. VERIF.
NUMBER DESCRIPTION POSITION POSITION AND DATE INIT. /DATE REMARKS
Hydraulic Power Unit '
2RCS~-V92A NORMAL SEAL LEAKOFF LINE cC
MANUAL ISOLATION
2RC3 -VOLA  NORMAL SEAL LEAKOFF LINE 0 ) T
180LATION .
2RCS*V74A  2RCS*V60A TEST ce T
CONNECTION
2RCS*V61A SEAL PURGE INBOARD 0
MANUAL ISOLATION
2RCS*V1024  2RCS*PTH4A and PI43A - 4
HIGH VENT ISOLATION
2RCS*V103A  2RCS*PTHLA and PIL43A cc
VENT ISOLATION
2RCS*V554A (No. 1 SEAL CAVITY 0
PRESSURE)
2RCS*PT44A and PI43A
ISOLATION
POSITION CODES: 0 = Open L = Locked I = Installed MP = Mid Position
C = Closed T = Tagged (Danger) NG = Not Gagged V = Variable
V = Throttled CC = Closed and Capped A = Auto AS = As Selected

N2-0P-29
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VALVE_LINEUP SHEET

TABLE 1:

SYSTEM VALVE LINEUP SHEET

Page 15 of 26

PROCEDURE NUMBER

PROCEDURE TITLE

Page 132 of 153

N2-QP-29 REACTOR RECIRCULATION SYSTEM
VALVE REQUIRED ACTUAL INITIALS INDEP. VERIF.
NUMBER DESCRIPTION ° POSITION POSITION AND DATE INIT. /DATE REMARKS ’
Hydraulic Power Unit '
2RCS*VS54A (No. 2 SEAL CAVITY 0
PRESSURE) .
2RCS*V42A and PI41A
ISOLATION
2RCS*V100A  2RCS*PT42A and PI4lA c
VENT ISOLATION
' 2RCS*V101A  2RCS*PT42A and PI41A HIGH cc h
POINT VENT ISOLATION
2RCS-RV46A  SEAL PURGE LINE RELIEF NG
VALVE
2RCS-V58A 2RCS-FCV2A ISOLATION 0
.2RCS-V73A 2RCS*V59A TEST C
CONNECTION
2RCS*V76A 2RCS*V59A TEST cc
CONNECTION
2RCS*V72A 2RCS*V90A TEST c
CONNECTION
POSITION CODES: 0 = Open L = Locked I = Installed MP = Mid Position
C = Closed T = Tagged (Danger) NG = Not Gagged V = Variable
V = Throttled CC = Closed and Capped A = Auto AS = As Selected
*6
N2-0pP-29
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TABLE 1: SYSTEM VALVE LINEUP SHEET

VALVE LINEUP SHEET Page 16 of 26
PROCEDURE NUMBER . PROCEDURE TITLE

N2-0pP=29 REACTOR RECIRCULATION SYSTEM

VALVE REQUIRED ACTUAL INITIALS INDEP. VERIF. ‘

NUMBER DESCRIPTION _ ° POSITION POSITION AND DATE INIT. /DATE REMARKS

Hydraulic Power Unit ot

2RCS*V75A  2RCS*VO0A TEST ce B
CONNECTTON - .
28CS-V83A  2RC5%VG0A TEST c T T B T )
CONNECTLON .
2RCS*VS4A  2RCS*V60A TEST ce
CONNECTION
9RCS*V71A  2RCS*V60A TEST c
CONNECTION
2RCS*U77A  SEAL PURGE VENT VALVE c
IRCS*VU78A  SEAL PURGE VENT VALVE ce
9RCS*VS59A  SEAL PURGE CHECK I T
2RCS*V90A  SEAL PURGE CHECK 1
2RCS*V60A  SEAL PURGE CHECK I
2RCS*V131A  RCS*MOV10A BONNET VENT c
2RCS*V130A  RCS*MOV10A BONNET VENT ce
POSITION CODES: 0 = Open L = Locked I = Installed MP = Mid Position
C = Closed T = Tagged (Danger) ¢ NG = Not Gagged V = Variable
V = Throttled CC = Closed and Capped A = Auto AS = As Selected

. N2-0P-29
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TABLE 1: SYSTEM VALVE LINEUP SHEET

VALVE LINEUP SHEET Page 17 of 26
PROCEDURE NUMBER PROCEDURE TITLE
N2-0P-29 REACTOR_RECIRCULATION SYSTEM
VALVE . REQUIRED ACTUAL INITIALS INDEP. VERIF. :
NUMBER DESCRIPTION POSITION POSITION __ AND DATE INIT./DATE REM. RKS
Hydraulic Power Unit !
2RCS*V12A  RCS*MOV10A BODY DRAIN C ‘
IRCS*Y13A  RCS*MOVLOA BODY DRAIN c h
WRCS*U26A  RCS*PDT 154 (SOLAT(ON 0 - o -
2RCS*V2JA  RCS*PDT 154 ISOLATION 0 T
2RCS*HVY 'A' LOOP RECIRCULATION v
17A FLOW CONTROL VALVE .
2RCS-V56A  PI103A ISOLATION 0
2RCS-V57A  SEAL PURGE LINE ISOL- 0 T T
ATION FROM RDS
2RCS*FCV2A  SEAL PURGE FLOW CONTROL v o
VALVE
(3-5 gpm)
2RCS*V106B  CLOSE LINE DRAIN (HPU B) C
2RCS-V110B CLOSE LINE DRAIN (HPU B) cc
2RCS-V105B  PILOT LINE DRAIN c
(HPU B)
POSITION CODES: 0 = Open L = Locked I = Installed MP = Mid Position
C = Closed T = Tagged (Danger) ‘ NG = Not Gagged V = Variable
V = Throttled CC = Closed and Capped A = Auto AS = As Selected
N2-0P—-29
Page 134 of 153 Rev., 0¢






TABLE 1: SYSTEM VALVE LINEUP SHEET

VALVE LINEUP SHEET ’

Page 18 of 26

PROCEDURE NUMBER PROCEDURE TITLE
N2-0P-29 REACTOR RECIRCULATION SYSTEM
VALVE REQUIRED ACTUAL INITIALS INDEP. VERIF.
NUMBER DESCRIPTION ) POSITION POSITION AND DATE INIT. /DATE REMARKS
Hydraulic Power Unit !
2RC5-V1098 PILOT LINE DRAIN ce
(4PU B) .
2RCS-VL048  OPEN LINE DRALN C T
(HPY B) f
2RCS-V1088 OPEN LINE DRAIN , ce -
(HPU B)
2RCS-123B DRAIN LINE C
DRAIN (HPU B)
2RCS-V107B  DRAIN LINE cc
DRAIN (HPU B)
2RCS-V121B  PILOT LINE C -
VENT (HPU B)
2RCS-V111B PILOT LINE ce
VENT (HPU B)
2RCS-V122B  DRAIN LINE c
VENT (HPU B)
POSITION CODES: 0 = Open L = Locked I = Installed MP = Mid Position
C = Closed T = Tagged (Danger) NG = Not Gagged V = Variable
V = Throttled CC = Closed and Capped A = Auto AS = As Selected

Pag= 135 of 153
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VALVE LINEUP SHEET

TABLE 1: SYSTEM VALVE LINEUP SHEET

Page 19 of 26

PROCEDURE NUMBER

PROCEDURE TITLE

N2-0P-29 REACTOR RECTRCULATION SYSTEM
VALVE REQUIRED ACTUAL INITIALS INDEP. VERIF.
NUMBER DESCRIPTION POSITION POSITION AND DATE INIT. /DATE REMARKS
Hydraulic Power Unit '
2RCS-V112B  DRAIN LINE ce
VENT (HPU B) .
2RC5%V368  2RCS¥PT3LB TSOLATLON 0 - ) T
2RCS*V378  2RCS*FT98 and *&T 78 0 o - T
ISOLATION
2RCS*V38B 2RCS*FT9B and *FT 7B 0
ISOLATION
2RCS*V40B 2RCS*FT9B and *FT 7B ce
VENT
2RCS*Y398B RCS*FT 98 and *FT 78 ce
VENT
2RCS*V42B RCS*FT6B, *FT 8B, and C
*FT 83B VENT
2RCS*V418 RCS*FT6B, *FT3B, and ce
*FT83B VENT
2RCS*V43B RCS*FT6B, *FTI8B, and 0
*FT83B ISOLATION
POSITION CODES: 0 = Open L = Locked I = Installed MP = Mid Position
C = Closed T = Tagged (Danger) NG = Not Gagged V = Variable
V = Throttled CC = Closed and Capped A = Auto AS = As Selected

. .
Pags i~ 8
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TABLE 1: SYSTEM VALVE LINEUP SHEET

VALVE LINEUP SHEET ! Page 20 of 26

PROCEDURE NUMBER PROCEDURE TITLE

N2-0P-29 REACTOR RECIRCULATION SYSTEM

VALVE REQUIRED ACTUAL INITIALS INDEP. VERIF.

NUMBER DESCRIPTION ) POSITION POSITION AND_DATE INIT, /DATE REMARKS

Hydraulic Power Unit St

2RCS*V858 RCS*FT68, *FI8B, and 0 L.
*FT33B ISOLATION :
2RCS*YL31B  RCS*MOVIOB BONNET VENT c T
2RCS*UL308  RCS*MOVIOB BONNET VENT cc
2RCS*V12B 2RCS*MOV12B BODY DRAIN c )
2RCS*V13B RCS*MOV108 BODY DRAIN C
2RCS*V268 RCS*PDT15B ISOLATION 0
2RCS*V278 RCS*PDT15B ISOLATION 0
2RCS™:HYV LOOP 'B' RECIRCHLATION v )
17B FLOW CONTIROL VALVE
2RCS*V19B RCS*HYVL7B BODY DRAIN c
2RCS%V18B RCS*HYV17B BODY DRAIN c
2RCS*V91B NORMAL SEAL LEAK OFF c
LINE VENT
POSITION CODES: 0 = Open L = Locked I = Installed MP = Mid Position
C = Closed T = Tagged (Danger) NG = Not Gagged V = Variable
V = Throttled CC = Closed and Capped ‘ A = Auto AS = As Selected

. N2-0P-29
Page 137 of 153 . Rev. 06







TABLE 1: SYSTEM VALVE LINEUP SHEET

VALVE LINEUP SHEET Page 21 of 26
PROCEDURE NUMBER PROCEDURE TITLE

N2-QP=29 REACTOR RECIRCULATION SYSTEM

VALVE REQUIRED ACTUAL INITIALS INDEP. VERIF. iy

NUMBER DESCRIPTION : POSITION POSITION AND DATE INIT. /DATE REMARKS

Hydraulic Power Unit h ot

2RCS*1408  RCS*MOV18B BONNET VENT C
2RCSAVL41B  2RCSAMOVLSS BODY VENT T ce "
2ROS*Y228  2RCS*MOVLSE BODY DRACN - c T
2RCS-V938  NORMAL SEAL LEAKOFF LINE 0 o
ISOLATION
2RCS*V1SOB  RCS*HYV17B VENT ISOL C
2RCS*V1S1B  RCS*HYVL7B VENT ISOI ce
JRCS%Y238  RCS*MOV13B BODY DRAIN C -
2RCS*V568  RCS-PELO38 [SOLATION 0 R
9RCS-VS/B  SEAL PURGE LINE MANUAL 0 e
ISOLATION FROM RDS
2RCS-FCV2B  SEAL PURGE FLOW CONTROL v T
VALVE (3-5 gpm)
2RCS-RV46B  SEAL PURGE LINE RELIEF
VALVE NG
POSITION CODES: 0 = Open L = Locked I = Installed MP = Mid Position
C = Closed T = Tagged (Danger) ¢ NG = Not Gagged V = Variable
V = Throttled CC = Closed and Capped A = Auto AS = As Selected







VALVE LINEUP SHEET

TABLE 1: SYSTEM VALVE LINEUP SHEET

Page 22 of 26

PROCEDURE NUMBER

PROCEDURE TITLE

N2-QP-29 REACTOR RECIRCULATION SYSTEM
VALVE REQUIRED ACTUAL INITIALS INDEP. VERIF.
NUMBER DESCRIPTION POSITION POSITION AND DATE INIT, /DATE : REMARKS
Hydraulic Power Unit !
2RC5-V588 RCS-FCV2B ISOLATION 0
2RCS*U738  RCS*US9B TEST c o
CONNECTION
2RCS-V76B  RCS*V59B TEST T ce T
CONNECTION
2RCS*V728B RCS*V90B TEST c
CONNECTION
2RCS*V75B RCS*Y90B TEST Ccc
CONNECTION
2RC5%US98  SEAL PURGE CH[ECK I -
2RCS*V90B SEAL PURGE CHECK I
2RCS*V60B SEAL PURGE CHECK I
2RCS*VU778 SEAL PURGE SUPPLY VENT C )
2RCS*V78B SEAL PURGE SUPPLY VENT CC
2RCS*V83B RCS*V60B TEST CONNECTION C
POSITION CODES: 0 = Open L = Locked . I = Installed MP = Mid Position
C = Closed T = Tagged (Danger) ) NG = Not Gagged V = Variable
V = Throttled CC = Closed and Capped A = Auto AS = As Selected

Page 139 of 153

N2-0P-29

Rev. O¢






VALVE LINEUP SHEET

TABLE 1:

SYSTEM VALVE LINEUP SHEET

Page 23 of 26

PROCEDURE NUMBER

PROCEDURE TITLE

N2-0P-29 REACTOR RECIRCULATION SYSTEM
VALVE REQUIRED ACTUAL INITIALS INDEP. VERIF.
NUMBER DESCRIPTION : POSITION POSITION AND DATE INIT. /DATE REMARKS
Hydraulic Power Unit !
2RCS*V84B RCS*V60B TEST CONNECTION CcC
EECS*V7IB RCS*V608 1E3L CONNECILION C -
2RCS*VY74B  RCS*VG0B TEST CONNECTION' cc - T
2RCS-V61B RCS#Y60B ISOLATION VALVE 0 "
2RCS*V102B RCS*PT448 and PI43B HIGH C
POINT VENT
2RCS*V1038 RCS*PT44B and PI43B HIGH (H
POINT VENT TSOLATL(ON
2RC8*Y558 RCS-PT4HB and PL43B 0
ISOLATION VALVE
2RCS*VS4B  RCS—-PT42B and PI4LB 0 a
ISOLATION VALVE
2RCS*:V1008 RCS-PT42B and PI418 C
VENT ISOLATION
2RCS*V101B RCS-PT42B and PI41B ccC
VENT ISOLATION
POSITION CODES: 0 = Open L = Locked I = Installed MP = Mid Position
C = Closed T = Tagged (Danger) NG = Not Gagged V = Variable
V = Throttled CC = Closed and Capped A = Auto AS = As Selected
. N2-0P-29
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VALVE LINEUP SHEET

TABLE 1: SYSTEM VALVE LINEUP SHEET

Page 24 of 26

PROCEDURE NUMBER

PROCEDURE TITLE

N2-0P-29 REACTOR RECIRCULATION SYSTEM
VALVE ) REQUIRED ACTUAL INITIALS INDEP. VERIF.
NUMBER _ DESCRIPTION POSITION POSITION AND DATE INIT, /DATE REMARKS
. Hydraulic Power Unit !
2RC5*V53B SEAL FAILURE LEAKOFF 0
LINE ISOLATION VALVE '
ARCS-U93B  SEAL FATLURE LEAKOUT c T
LINE VENT {SOLATIOM
2RCS*V94B SEAL FAILURE LEAKOFF cc
LINE VENT ISOLATION
2RCS-S0V NORMAL SEAL LEAKOFF LINE 0
90B ISOLATION
2RCS-V528 NORMAL SEAL LEAKOFF LINE 0
ISOLATION -
2RCS-V92B NORMAL SEAL LEAKOFF LINE C
VENT ISOLATION
2RCS-~V160A  PT84A VENT VALVE C
2RCS-V161A  PT84A VENT VALVE Cc
2RCS*V160B PT84B Test Conn C
2RCS*V161B  PT84B Test Conn cC
POSITION CODES: 0 = Open L = Locked I = Installed MP = Mid Position
C = Closed T = Tagged (Danger) NG = Not Gagged V = Variable
V = Throttled CC = Closed and Capped A = Auto AS = As Selected

N2-0P-29

Rev.

06






VALVE LINEUP SHEET

TABLE 1:

SYSTEM VALVE LINEUP SHEET

Page 25 of 26

PROCEDURE NUMBER
N2-QP-29

PROCEDURE TITLE .
REACTOR RECIRCULATION SYSTEM

VALVE

NUMBER DESCRIPTION :

REQUIRED
POSITION

ACTUAL
POSITION

INITIALS
AND DATE

INDEP. VERIF.
INIT. /DATE

REMARKS

Hydraulic Power Unit

2RCS*EFV4LA  PT8hA Excess Flow V/V

ROS*EEYLLB  PL8LB fxcoss Flow V7V

2RCSEELYASA  FIOA Excess Flow V/V

A R —— o E— m A Ssmeme S

2RCSYEFV45B  FY9B Excoss Flow V/V

- —

2RCS*EFV46A FT7A Excess Flow V/V

2RCS*EFV46B  F1I7B Excass Flow (/U

2RCS*HEFVLTA  FI3A fxcess Flow V/V

2RCS*EFY4TE  FI3B Excess Elow V/V

2RCS*EFV43A [FT6A Excess Flow /¢

e

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
Closed
T

hrottled

c
v

Pag= 142 of 153

Locked
Tagged (Danger)
Closed and Capped

Installed
Not Gagged
Auto

2
@
onu

<R

Mid Position
Variable
As Selected
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VALVE LINEUP SHEET

TABLE 1: SYSTEM VALVE LINEUP SHEET

Page 26 of 26

PROCEDURE NUMBER

PROCEDURE TITLE

N2-0P-29 REACTOR_RECIRCULATION SYSTEM
VALVE REQUIRED ACTUAL INITIALS INDEP. VERIF.
NUMBER DESCRIPTION POSITION POSITION ___ AND DATE INIT. /DATE REMARKS
Hydraulic Power Unit !
2RCS*EFVS3B PDTL5B Excess Flow V/V I
2RCS¥EFUG2A PTHLA/P143A 1 T T
Excess Flow Valve
2RCS*EFV628  PTh4B/PI43D I Tt T
Excess Flow Valve
2RCS*EFV63A PTh2A/PTHIA I -
Excess Flow Valve
9RCS*EFV63B PTh2B/PI41B . I o
Excess Flow Valve
POSITION CODES: 0 = Open L = Locked I = fnstalled Me = t1id Position
C = Closed T = Tagged (Danger) NG = Not Gagged ¥V = Variable
V = Throttled CC = Closed and Capped A = Auto AS = As Selectad

Paga 143 of 153
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ELECTRICAL LINEUR SHEET

TABLE II A:

SYSTEM ELECTRICAL LINEUP SHEET

Page 1 of i0

PROCEDURE NUMBER

PROCEDURE TITLE

N2-0P=29 REACTOR_RECIRCULATION SYSTEM
PQWER_SUPPLY
COMPONENT COMPONENT " BUS NUMBER CUBICLE REQUIRED  ACTUAL INITIALS INDEP. VERIF.
NUMBER DESCRIPTION BREAKER  LOCATION _ POSITION _ POSITION _ AND DATE  INIT/DATE REMARKS
o
2RCS—-FN3A  HPU A FAN MOTOR  2NHS-MCCOLl4A 2D RB 215 oN
(Subloop A-1)
20CS -FN3B  HPU B FAN MOTOR 2805 -MCCOLAB 1D RS 215 on - i
(Sublonp B-L)
2RCS-FN4A  HPU A FAN HOTOR  2NHS-MCCOLAE 10D RB 215 o - o
(Subloop A-2)
2RCS-FN4B  HPU B FAN MOTOR  2NHS-11CCOL4A 3D RB 215 ON n
(Subloop B-2)
2RCS-P3A  HPU A DRIVE MOTOR 2NHS-MCCOl4A  2E RB 215 oN B
(Subloop A-1)
2RCS--P38  HPU B DRCVE MOTOR 2NUS-MCCOL4B  LLE RB 215 oN -
(Subloop B-1)
2RCS-P4A  #PU A DRIVE MOTOR 2NHS-MCCOL4B  10E RB 215 oN
(Subloop A-2)
2RCS-P4B ° HPU B DRIVE MOTOR 2NHS-MCCOL4A  3E RB 215 oN
(Subloop B-2)
2RCS-FNH 3A HPU A FAN 3A Mtr
Heater 2SCA-PNL200 32 RB 240N ON
POSITION CODES: 0 = Open R = Removed
C = Closed RO = Racked-Out ‘
T = Tagged RI = Racked-In
N2-0P-29
Page l4h of 153 Rév. 06
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ELECTRICAL LINEUP SHEET

TABLE II A: SYSTEM ELECTRICAL LINEUP SHEET

Page 2 of 10

PROCEDURE NUMBER

PROCEDURE TITLE

Page 145 of 153

N2-0P-29 REACTOR RECIRCULATIQN SYSTEM
POWER SUPPLY

COMPONENT COMPONENT BUS NUMBER CUBICLE REQUIRED  ACTUAL INITIALS INDEP. VERIF.
NUMBER DESCRIPTION BREAKER LOCATION _ PQSITION  POSITION AND DATE __ INIT/DATE REMARKS
2EPS*SHGOO01 Breaker Heater 2EJA*PNL100A 8 CB261 E ON, ’
2RCS-MGIA  EXCITER FIELD NORM SHGR '
: POWER MGIA 2RCS-PNL1A CB1 293 ON
2RCS-MG1B  EXCITER FIELD NORM SHGR

POWER MG1B 2RCS-PNL1B "CB1 293 ON
2EPS*SHGO02 Breaker Heater 2EJA*PNL300B 7 S. Aux Bay ON

RB 240
2EPS*SHGO03 Breaker Heater 2EJA*PNL100A 9 N. Aux Bay ON
RB 240

2EPS*SHGO04 Breaker Heater 2EJA*PNL3008B 8 CB 261H ON
2RCS-FNH 4A HPU A FAN 4A Mtr

Heater 2SCA-PNL200 34 RB 240N ON
2RCS-H3A HPU A HEATER 2SCA-PNL200 28 RB 240N ON 16405
2RCS-H4A HPU A HEATER 2SCA-PNL200 33 RB 240N ON
2RCS-FNH 3B HPU B FAN 3B Mtr

Heater 2SCA-PNL201 33 RB 289SH ON

POSITION CODES: 0 = Open R = Removed
C = Closed RO = Racked-Qut
T = Tagged RI = Racked-In
N2-0P-29

Rev. 06






TABLE II A:

ELECTRICAL LINEUP SHEET

SYSTEM ELECTRICAL LINEUP SHEET

Page 3 of 10

PROCEDURE NUMBER

PROCEDURE TITLE

N2-0P=29 REACTOR RECIRCULATION SYSTEM
POWER_SUPPLY
COMPONENT COMPONENT BUS NUMBER CUBICLE REQUIRED  ACTUAL INITIALS INDEP. VERIF.
NUMBER DESCRIPTION BREAKER  LOCATION  POSITION . POSITION _ AND DATE _ INIT/DATF REMARKS
2RCS~FNH4B HPU B FAN 4B Mtr o
Heater 2SCA-PNL201 35 RB 289SW  OPEN :

2RCS-H3B  HPU B HEATER 2SCA-PNL201 32 RB 28954  OPEN ' )
3RCS-HUB  HPU B HEATER 25CA -PNL201 34 RB 28950  ON - - o
2RCSXSOV  INBD HPU B 2UBS*PNLLOLA 13 CB 288W ot

658, 668  SOLENOLD VALVES

678 and

638

2RCS*SOV  INBD HPU A 2UBSAPNL1O1A 11 CB 283W on T

65A, 66A, SOLENOID VALVES

6/7A and

684

2CEC*PNL  RECIRC FLOW 2UBS—PNLALOL . 19 CB 306W . ON T
" 634A CONTROL PANEL

RACK 1

2CEC*PNL  RECIRC FLOW 2UBS-PNLALOL 20 CB 306W oN h

634C CONTROL PANEL

RACK 3

POSITION CODES: 0 = Open R = Removed
C = Closed RO = Racked-OQut
T = Tagged RI = Racked-In
N2-0P-29
Pager lav of 133 Rev. 006






ELECTRICAL LINEUP SHEET

TABLE 1II A:

SYSTEM ELECTRICAL LINEUP SHEET

Page &4 of 10

PROCEDURE NUMBER

PROCEDURE TITLE

N2-0P-29 REACTOR RECIRCULATION SYSTEM
POWER_SUPPLY
COMPONENT COMPONENT BUS NUMBER  CUBICLE REQUIRED  ACTUAL INITIALS  INDEP, VERIF.
NUMBER DESCRIPTION BREAKER  LOCATION _POSITION _ POSITION _ AND DATE _ INIT/DATE REMARKS
' 2CECXPNL  RECIRC FLOW 2VBS-PNLB101 5 CB 306W oN -
634C CONTROL PANEL
RACK 3
2CEC#PNL  REC(RC FLOW CONIROL 2VBS-PNLBLOL 6 c8 3064  ON T
6340 CONCROL 2ANEL,
RACK 2
2RCS*SOV  [NBD HPUA SOGLENOCD 2VBS*PNL30LB 12 C8 283E oN - T T T
794, 80A, VALVES
314, 82A
2RCS*SOV  OUTBD HPUB SOLENOID 2VBS*PNL30OLB 13 CB 288E ON
79B, 688, VALVES
81B, 828
2RCS*SOVY  INOP STATUS LIGHT  2SCH*PNLLOLA 17 CB 283W oN T o
654, G66A
674, 68A
2RCS*SOV  INOP STATUS LIGHT  2SCM*PNLLOlA 18 CB 288W oN
65B, 66B
678, 68B
9RCS-H1A _ 2RCS P1A MOTOR
HEATER ONHS-MCCOl4A  4AL/4D  RB 215 ON
POSITION CODES: 0 = Open R = Removed
C = Closed RO = Racked-Qut
T = Tagged RI = Racked-In' ¢
N2-0P-29
Page 147 of 153 Rev. 0






TABLE 1II A:

ELECTRICAL LINEUP SHEET

SYSTEM ELECTRICAL LINEUP SHEET

Page 5 of 10

PROCEDURE NUMBER

PROCEDURE TITLE

N2-QP=29 REACTOR RECIRCULATION SYSTEM
PQWER_SUPPLY
COMPONENT COMPONENT BUS NUMBER CUBICLE REQUIRED  ACTUAL INITIALS  INDEP. VERIF.
NUMBER DESCRIPTION BREAKER  LOCATION _ POSITION _ POSITION _ AND DATE _ INIT/DATE REMARKS
2RCS~H1B 2RCS P1B MOTOR .
HEATER INHS-MCCO14B  9AL/9D 8RB 215 on
22CS MOVISA LOOP A DISCHARCE T T
BLOCK VLY. 24S-¢1CCO1T 38 RE 261 o
JRCS*MOVIBR LOOP B DISCHARGE - o T
8LOCK VLV, 2MHS-MCCOL2 40 RB 261 oN
2RCS*MOVL0A LOOP A SUCTION T
8LOCK VLY, 2413 -MCCOL1 3C RB 261 oM
2RCS*MOV10B LOOP B SUCTION T
BLOCK VLY. INUS—MCCOL2 4D RB 261 ON
2685*SHGD02 BKR 4A TRLP AND S. Aux Bay T
" CLOSTNG POWER 2DMS*MCCBL 2AL RB 240
(Control power to
2EPS*SHG002) ON
2EPS*XSWG004 BKR 4B TRIP AND
CLOSING POWER 2DMS*MCCB1 2AR S. Aux Bay ON
(Coatrol power to RB 240
SWGO04 )
POSITION CODES: 0 = Open R = Removed
C = Closed RO = Racked-0ut
T = Tagged RI = Racked-In

Page 143 of 153

N2-0P-29
Rev. 06






ELECTRICAL LINEUP SHEET

TABLE II A:

SYSTEM ELECTRICAL LINEUP SHEET

Page 6 of 10

-

PROCEDURE NUMBER

PROCEDURE TITLE

N2-0P=29 REACTOR _RECIRCULATION SYSTEM
POWER_SUPPLY
COMPONENT COMPONENT BUS NUMBER CUBICLE REQUIRED  ACTUAL INITIALS INDEP. VERIF.
NUMBER DESCRIPTION BREAKER  LOCATION _ POSITION _ POSITION _ AND DATE _ INIT/DATE REMARKS
2EPS*SWG001 BKR 3A TRIP AND '
CLOSING POWER 2DMS*MCCAL 6AL N. Aux Bay ON
(Control powetr to R8 240
SWG001)
2RCSHSOV  [MO? STATUS LIGHT 2SCM*PNL304B 13 CB 2888 ON o i
790, S0A,  INOP STALUS LIGHE 28YS*PNL202A 5 CB 2888 oN
814, 82A
2RCS#SOV TNOP STATUS LIGHT 2SCM*PNL304B 14 CB 283E oN T
798, 30B  INOP STATUS LIGHT 2BYS*PNL202A 6 CB 238E oN
31B, 828
2EPS*SWCO03 BKR 3B TRIP AND  2DMS#MCCAL 6AR N. Aux Bay ON
_ CLOSING POWER RS 240
(Control power
to SHG003)
28C5-PNLLA  LIGHTS AND RCPT  2SCA-PNLG00 2 Norm SWGR  ON B oo
FOR 2RCS—-PNL1A 26 IN
2RCS-PNL 1A LFMG 1A VOLTAGE  2SCA-CNLAOO  5&7 Norm SWGR  ON T
REGULATOR 2614
ORCS-PNL 1B LIGHTS AND RCPTS - 2SCA-PNLLOL 2 Norm SWGR  ON
FOR 2RCS PNL 1B 2614
POSITION CODES: 0 = Open R = Removed
C = Closed RO = Racked—OuF
T = Tagged RI = Racked-In ‘
N2-0P-29
Page 149 of 153 Rav. 06
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ELECTRICAY, LINEUP SHEET

TABLE II A:

SYSTEM ELECTRICAL LINEUP SHEET

Page 7 of 10

PROCEDURE NUMBER

PROCEDURE TITLE

N2-0P-29 REACTOR RECIRCULATION SYSTEM
_ POWER_SUPPLY
COMPONENT COMPONENT BUS NUMBER CUBICLE REQUIRED  ACTUAL INITIALS INDEP. VERIF.
NUMBER DESCRIPTION BREAKER  LOCATION _ POSITION _ POSITION _ AND DATE _ INIT/DATE REMARKS
2RCS-PNL 1B LFMG 1B VOLTAGE  2SCA-PNL401  1&3 Norm SWGR  ON i
REGULATOR 2614
2RCS-MCH 1A LFMG A MOTOR 2SCA-PNL405 &4 Norm SWOR  ON : '_‘
HEATER 2614
9808 HCH LA LIMG A KXCITER 25CA-PNLL0S 3 Noram SWCR  ON o T m T e oo
AND GEN HEATER 261N
2RCS~MCH 18 LEMC B MOLOR 2SCA-PNLA0S 29 Norm SWGR  ON
HEATER 261N
2RCS-MGH LB LFMG B EXCITER  2SCA-PNLAOS 27 Noctm SWCR  ON T
AND GEN UEATER 261N
20CS-PNLLA  22CS PNI. 1A UGATER 2SCA-PNL4O5 16 Norm SWGR  ON '—' o
261N
2RCS-PNLLB  2RCS PNL 18 HEATER 2SCA-PNL405 22 Norm SWGR  ON
261N
2RCS-PNLLA _ 2RCS PNL 1A 9BYS-PNLALO7 7 Norm SWGR  ON
CONTROL POWER 237E
2RCS-PNL1B  2RCS PNL 1B 2BYS-PNLBLO7 5 Norm SWGR  ON
CONTROL POWER 261N
POSITION CODES: 0 = Open R = Removed
C = Closed RO = Racked-Out
T = Tagged RI = Racked-In' ‘

Page 130 of 153

N2-0P-29
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ELECTRICAL LINEUP SHEET

TABLE II A:

SYSTEM ELECTRICAL LINEUP SHEET
Pagce 8 of 10

PROCEDURE NUMBER

PROCEDURE TITLE

N2-0P-29 REACTOR RECIRCULATION SYSTEM
POWER SUPPLY
COMPONENT COMPONENT BUS NUMBER CUBICLE REQUIRED .ACTUAL INITIALS INDEP. VERIF.
NUMBER DESCRIPTION BREAKER  LOCATION _ POSITION  POSITION _ AND DATE  INIT/DATE REMARKS
————————  BKR 3A AND 4A _ '
CONTROL AND 2BYS-PNLA101 8 CB 306W ON
IND. PHR
e smmemm= QKR 38 AND 4B T
CON'CROY, AND 28¢5-PHNLBLO2 & C8 306k ON
TND PR .
2NPS—-SWG00h LEMG BKR 24 28 2BYS-SWC001A 15 Novm SWGR  ON T __ T
and SWG005  CONIROL POWER (Control power 23/
for SWG004
and_SWG005) e o
2NPS-SWGO01 BKR 5A CONTROL 28YS-SWGOOLB 8 Norm SWGR  ON
POWER (Control power 23/
for SWGO01)
—— — N |
2NNS-SWGOLL (FMG BKR 1A TRTP  2B8YS--SWGOOLA 17 Norm SWCR  ON ]
AND CLOSING POWER (Control power 237
for SWGOO01l)
2NNS-SWCO13 LEMG BKR 1B TRIP  2BYS-SWGOOLB 19 Norm SHGR  ON o
AND CLOSINC POWER (Control power 237
for SWGO13)
POSITION CODES: 0 = Open R = Removed o T
C = Closed RO = Racked-~OQut
T = Tagged RI = Racked-In
] ]
N2-0P-29
Paze 131 of 133 Rev. 06






TABLE II A: SYSTEM ELECTRICAL LINEUP SHEET

ELECTRICAL LINEUP SHEET Page 9 of 10
PROCEDURE NUMBER PROCEDURE TITLE
N2-0P—29 REACTOR RECIRCULATION SYSTEM
POWER_SUPPLY . | :
COMPONENT COMPONENT BUS NUMBER  CUBICLE REQUIRED  ACTUAL INITIALS  INDEP. VERIF.
NUMBER DESCRIPTION BREAKER _LOCATION  POSITION _ POSITION _ AND DATE _ INIT/DATE REMARKS
B35-R650 RECIRC PUMP 2VBS-PNLB101 7 CB 306W ON .
SUCTION
TEMPERATURE
RECORDER AND :
FLUX ESTIMATOR
835 -R601  RECIRC PUME A 2UBS-PNLBLOL 8 cB 3064 oN ) T o et
and 3 MOTOR
TEMPERATURE,
RECORDER
----------- RECIRC PUMP 2UBS—PNLBLOL 9 CB 306W on o
INSTRUMENTS
POWER SUPPLY
me——— __RECIRG PUMP 2Y85-PNCBLO2 1 CB 3068 oN oo
THSTRUMENTS
POWER SUPPLY
2NPS~-SWG003 BKR 53 CONTROL 2BYS—SWGOO1B 10 Norm SWGR  ON
POWER (Control power 237
for SWG003)
28CS*SOV104 RCS SAMPLE LINE  Fuse CEC-601F CB 306 1 -
INSIDE IV POWER  B22HF13B Strip K
Fuse 1
POSITION CODES: 0 = Open R = Removed
C = Closed RO = Racked-0u§ .
T = Tagged RI = Racked-In
y N2-0P-29
Page 152 of 153 Rev. 06






ELECTRICAL LINEUP SHEET

TABLE IT A:

SYSTEM ELECTRICAL LINEUP SHEET

Page 10 of 10 _

PROCEDURE NUMBER

PROCEDURE TITLE

N2-0P=29 REACTOR RECIRCULATION SYSTEM
POWER_SUPPLY
COMPONENT COMPONENT BUS NUMBER  CUBICLE REQUIRED  ACTUAL INITIALS  INDEP. VERIF.
NUMBER DESCRIPTION BREAKER _LOCATION _POSITION _ POSITION _ AND DATE  INIT/DATE REMARKS
2RCS*SOV104 RCS SAMPLE LINE  Fuse CEC-601F CB 306 I '
INSIDE IV B22HF92B Strip K
INDICATION POWER Fuse 7
2RCS*SOVL05 RCS SAMPLE LINE  Fuse CEC-60LF OB 306 I - T
OUUSTOE (V POWER  822((rL34 Strip £
- . Fuse 1
2RCS*S0Y 105 RCS SAMPLE LINE  Fuse CEC-601F CB 306 [ T T e
OUTSIDE IV B221(4'92A Strip E
INDICAT ION Fuse 7
POWER
"~ POSITION CODES: . 0 = Open R - Removed -
C = Closed RO = Racked-Out
T = Tagged RI = Racked--In
TR N2-0P-29
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