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QUESTIONS REPORT 
for sroquestions 

~ .... ~ 

011M.10 031 

Unit I is currently at 9% power following a ramp down from 100% power due to main 
transformer problems. The following plant coflditions exist: 

0 I-MS-PT-1446, Turbine First Stage Pressure, is out of service with all 
associated bistables in trip 

0 1-RC-PT-1459, Pressurizer Level Transmitter, has Bailed high 

0 Pressurizer level control is in position 459460. 

,. 

In accordance with the applicable procedure the crew will place 

A?' 1-CH-FCV-1122 in manual and increase demand or the reactor will eventually trip 

5. letdown back in service or the reactor will eventually trip on high pressurizer level. 
C. 1-CH-FCV-1122 in manual and decrease demand or the pressurizer PORV's will 

. B. .~ letdown back _ _  in service or the pressurizer ~~. . ~ ~ .  .. PQRV's will . .  eventually open. . .. 

on high pressurizer level. 

eventually open. 

A. This is the correct answer. Charging will go to minimum and actual levei will 
decrease to a point that letdown will isofate. At that point pressurizer level will increase 
slowly reaching 92%. This is an at power trip blocked by P-7 below 10% power. 
Because bistables for PT 446 are thrown tk@ unit will never see P-7 and the reactor will 
trip on high pressurizer level of 92%. Actions per 1 - A W  are to place 1 -CH-FCV-112% 
in manual and increase demand. 

5. This is incorrect. The channel failed high so letdown will not isolate if the actions of 
1-AP-3 are taken. If not then letdown will isolate leading to a reactor trip. 

C. This is incorrect. Charging will go to minimum but the reactor will trip even though 
power is below P-7 because the bistables for PT-446 are thrown. This does not enable 
P-7 which blocks the pressurizer hi Bevel trip. Examinee could choose this answer if 
they don't realize bistables for PT-446 prevent P-7 from blocking the pressurizer hi level 
trip. 

D This is incorrect. The candidate may not realize that the reactor will trip based on the 
failure of turbine first stage pressure. This will make them choose between the answers 
involving a PORV opening. Letdown will have to isolate to do this but will only happen 
with no operator action. 

k. 
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The following plant conditions exist. 

The unit operating at 100% power 

PRESS LEVEL CHANNEL DEFEAT switch in the 459/460 position 

Pressurizer level channel i-RC-LT-I459 has just failed low 

a 

Select the response that correctly describes the unit's response to this failure 

A. Letdown isolates, backup heaters de-energize, charging flow increases, actual 
tevel increases. and the reactor trips on high pressurizer level. 

Letdown isolates, backup heaters turn on, charging flow decreases, actual level 
decreases, and the reactor trips on low pressurizer pressure. 

Letdown temperature increases, backup heaters turn on when actual level 
increases above program, charging flow decreases, and the reactor trips on high 
pressurizer level. 

Letdown temperature increases, backup heaters de-energize when actual level 
decreases below program, charging flow decreases, and the reactor trips on low 
pressurizer pressure. 

B. 

C. 

D. 

Answer: A 

~...., 

__ ._ 
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2.2.1 la. Objective 

Explain how the Pressurizer Level Control System would respond to a level channel failure 

2.2.11b. Content 

NA-DW-5655D33, SH I f  may be used to explain. 

1. The position of the PRZR level channel defeat switch determines how an individual PRZR level channel 

will affect the output of LC-459 and LC-460. 

'I. 1. If the failed channel was not selected, then there will be no affect on PRZR level. 

2. Assuming a selected channel to LC-459 failed high: 

2.1. Charging flow is reduced to a minimum (approx. 25 gpm) 

2.2. Annunciator BG6, PZR HIGH LEVEL - BU HTRS ON alarms 

2.3. PRZR decreases until a letdown isolation from LC-460 occurs.(closes 14608 and HCV-l200A, B, 

and C at 15% PRZR level) 

2.4. Annunciator BG7. PZR LO LEV HTRS OFF - LETDVVN ISOL alarms 

2.5. PRZR level increases until a high level trip occurs. 

3. Assuming a selected channel to LC-459 failed low: 

3.1. Letdown isolates (closes 1460A and HCV-l200A, 8, and C at 15% PRZR level) 

3.2. Annunciator 847,  PZR LO LEV HTRS OFF - LETDWN ISOL alarms. 

3.3. Charging flow increases to maximum. 

3.4. PRZR level increases until a high level trip occurs. 

'.\<~,' 4. Assuming a selected channel to L6-460 failed high: 

I__.-i 
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-. 4.1. Annunciator B-G8, P W  HI LEVEL (69.5%) alarms 

5. Assuming a selected channel to bC-460 failed low: 

5.1. Letdown isolates (closes 14608 and HCV-I200A, B, and C at 15% PRZR level) 

5.2. Annunciator B-G7. PZR LO LEV HTRS OFF LETBWN ISOL alarms. 

5.3. Pressurizer level slowly increases due to letdown isolation. 

5.4. Charging flow is reduced to minimum due to increasing PRZR level. 

5.5. PRZR level increases until a high level trip occum. 

2.3: Pressurizer Level Protection 

~ 2.3.la. Objective 

List the following information associated with pressurizer level protection. 

e High-level reactor trip setpoint 

2.4.1b. Content 

1. High-level reactor trip setpoint is 92% level (a3 channels). 

Conditions that will cause the PRESSURIZER HIGH LEVEL CH 1-11-111 annunciator to alarm 

Interlock that will block the high-level reactor trip 

2. PRESSURIZER HIGH LEVEL CH 1-11-111 annunciator alarm setpoint is 92% level (113 channels) 

3. The high PRZR level reactor trip is Mocked when the unit is P-7 setpoint (2i2 first stage pressure 

10% and 3/4 PRNIS < 10%) 

- 
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CONTROL SYSTEM FAILURE ANALYSIS 

(NOTE: ALL EFFECTS ASSUME NO OPERATOR ACTION IS TAK€N.) 

PRESSURIZER PRESSURE CONTROL SYSTEM 

closes the POW. 
Pressure contin 

ns. Pressure cycles afoURd BQRV setpoint (-2335 psig). Note that PCV-145% is 

EFFECT: PCV-1456 opens and pressure drops rapidly. PORV will be shut by p- , interlock (2000 psia). Pressure will wcle around interlock seboint. Mote that the oressure 
... .- ............ could overshoot 2nd cause a plant tr(p on low pressure. 

EFFECT: ...... None Niitkjhat PCV--%g is disabled....". ..... -. ........ ..... ....... - ............ 

PRESSURRZER LEVEL CONTROL SYSTEM 

Pressurizer kvei will decrease. At 45% level. letdown isolation occurs, heaters turn off, and 
the other contrd channel will generate an alarm. with no letdown. pressurizer level will then 
rise until a trip occurs on high level (92%). 
EFFECT: betdown isolation, heaters off, charging flow increases to max iKh.  Reactor trip 

igh PRZR level (92%). 
- 

._ Secondary Control Channel (F60 or 461 
__I.___. EFFECT: None. High leveralarm will be generated (69.5%). 

EFFETC: Letdown isolation occurs and the heaters turn off. Pressurizer level will rise 
slowly causing charging flow to be reduced to minimum (-25 gpm). Reactor will eventually 
trip on high PRZR level (92%). __ 

._ 

EFFECT: Level reference limited to 100% programmed level. If level is less that program, it 
vi11 be brought to 100% program level (64.5%). 
EFFECT: CharGng flow is r e d u e - a e v o g m m m e d  level (28.4%). - --. 

i.., 

_. _.I__ _ _  
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Pressure Control and Pmtectian System Pressurizer Pressure Protection Subsystem 

Pressurizer Level 
Control Subsystem 

i NCRQDP-74-NA 

pressure signal which is used in calculating the overtemperature AT 
setpoint. 

6. Input to comparator PC-145SE. If pressure falls to 1780 psig. the 
camparator sends an output to the train A and B low pressure safety 
injection cifcuits in the RQS. If two of the three channels provide the 
signal, safety injection is initiated, and a reactcr trip wurs.  The 
comparator annunciates the PRESSURIZER LOW-LOW PRESSURE SI 
CH 1-11-111 alarm (window 1 8-€4/. This is a common alarm for all three 
channels and has reflash capability. 

Comparator PC-1455A provides one output not provided by PG1456A or 
PC-1457A. Comparator PC-1455A annunciates the PRESSURiZER HIGH 
PRESSURE alarm (window 1B-E7) at 2310 pig. Another difference between 
the channels is that the other two channels use comparators PC-14568 and 
PC-1457D to accomplish the same result as PC-1455E. 

The input to low pressurs reactor trip comparator (PC-145%) is modified by a 
rate compensation device (PM-1455A) which accounts for the rate at which 
plant pressure is approaching the comparator setpoint. If ?he pressure is 
falling rapidly, the rate compensator alters the sgnal so that the comparator 
trip occurs at a pressure higher than its actual setpoint. This anticipatow 
feature could cause the low pressure rsactcr trip to occur at a pressure above 
1870 psig. 

The lwel control and level protection subsystems use the same three level 
transmitters (LT-1459, -1 460, -1461 ) for input. The level protection subsystem 
is discussed later in this section. Each level transmitter provides a data log 
input to the computer, as well as the following MCB indication: 

1. LT-1459 to bl-1459A 

2. LT-1460 to LI-1460 

3. LT-1461 to LI-1461 

Additionally LT-1459 provides level indication at the Auxiliary Shutdown Panel 
on LI-14598 and C. 

The three transmitters are used to provide input to two control channels 
(LC-453 and LC-GO), with a control switch determining which transmitter 
inputs to which channel (see Figure 74-8-NA). This arrangement provides a 
redundant capability to the control subsystem. 

The control subsystem inputs, from the (eve1 transmitters (see 
Figute 74-8-NA), are controlled by the PRESSURIZER LEVEL CHANNEL 
DEFEAT handswitch (IRM-1459) on the benchboard. The three position 
(1461-1460, 1459-1460, 1459-1461) handswitch allcws the operator to align 
the level transmitter output io specific control channels. The first number of a 
handswitch position indicates which transminer is aligned to channel 
LC-1459; the second number indicates which transmitter is aligned to channel 
LC-t460. As evidenced by the handswitch positions. transmitter LT-1459 can 
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Pressure Control and Protection System Pressurizes Level CQntroi Subsystem 

NCRODP-74NA -_. 

only input to channel LC-1459, LT-1480 can only input to channei LC-1460, 
but LT-1461 can inpul to either channel. Level transmitter LT-1461 serves as a 
backup to both channels. The fallowing discussion assumes the handswitch is 
in the 1459-1 460 position. 

Level Control Chamel bCd45B. The LC-1459 control channel uses an 
indication of actual pressurizer level from LT-1459 as well as a setpoint signal 
supplied from the AT&,g control subsystem. The setpoint signal establishes 
the programmed pressurizer level as a function of Tw. At a Tmg = 547°F the 
programmed level slgnal setpoint is 25.8percent. The programmed level 
setpoint increases linearly to a maximum setpoint of 64.5 percent for a 
Thvg = 580.8"F. Below a Tag = 547"F, the programmed setpoint remains at 
25.8 percent; if Tw exceeds its maximum allowed value of 580.8'6 the 
programmed setpoint remains at 64.5 percent. The setpoint value is supplied 
to pen 1 of level recorder LR-1459 (LR-2459). 

The output of transmitter LT-1459 and the programmed setpoint are compared 
in the following: 

1. Comparator LC-1459D which energizes the backup heaters if actual 
level rises more than 5 percent above the programmed setpoint. This 
feature antidpates the pressure drop caused by the excess insurge of 
relatively cold loop coolant. The comparator also annunciates the 
PRESSURIZER HIGH LEVEL BACKUP HEATERS ON alarm 
(window tB-G6). 

2. Comparator LC-1459E which annunciates the PRESSURIZER LOW 
LEVEL alarm (window 1B-8) if actual level falls more than 5 percent 
b low the programmed level. 

3. Comparator LC-l459F, discussed later in this subsection. 

Comparator LC-145% compares the actual level signal to an internal setpoint 
which, when level falls to 15 percent, initiates the following: 

I .  Deenergizes all the heaters to ensure that they do not operate when they 
become uncovered due to the low liquid level in the pressurizer. The 
signal opens the control group breaker, and opens the backup groups 
main line contactors. 

2. Shuts CVCS letdown isolation valves LCV-l460A, HCV-t 200A, 
HCV-12008, and HCV-1200C which secures letdown flow from the 
RC System in order to restore pressurizer level. 

LETDOWN ISOLATION alarm (window 1 B-G?). 
3. Annunciates the PRESSURIZER LOW LEVEL HEATERS OFF 

bevel controller LC-1459F compares the actual level signal and the setpoint 
signal in order to produce a level demand signal. The controller is a PID-type 
controller with an associated M/A station (LC-1459G). The station is a 
standard M/A station except the setpaint dial is not functional. The operator 
can manually control the controller and produce a level demand signal. As 
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Pressure Control and Protection System Pressurizar Level Control Subsystem 

..- NCROBP-74-NA 

with other controllws, the manual and automatic signals track each other for 
bumpless transfer. 

The level demand signal is supplied to flow controller FC-11228. This 
controller-M/A station operates exactly as the controller descrikd above. The 
controller compares a flow signal from flow transducer R-1 l 22, in the normal 
charging path to the RC System, against the level error slgnal from LC-1459F. 
The resulting output signal is sent to control the position of charging flow 
control valve FCV-1 I 22. 

If pressurizer level is falling below the programmed selpoint, the level error 
grows larger. In this case, the larger signal tends to open FGV-I122 in order to 
increase the charging flow to the Rc System and restore pressurizer level. 
The input from FT-1122 is used to provide feedback tothe circuit to reduce the 
lag time assosiated with the Contrd. The feedback also ensures that the valve 
does not oscillate excessively or hunt about the setpoint. If pressurizer level is 
rising above the setpoint, the circuits acts to shut the valve and decrease 
charging flow to the RC System. In either case, the signal is applied to an UP 
converter which controls the operating air to the valve operator, thereby 
achieving the desired valve position. 

The circuit can be manually controlled at the MCB using the manual raise and 
lower pushbuttons at the PRESSURIZER LEVEL CONTROL M/A station, or 
locally at the Auxiliary Shutdown Panel. A LWAUREMOTE handswitch at the 
panel operates contacts which allow passage of the control s!gnar from either 
FC-1122A or from the manual station at the panel. In the LOCAL position 
manual controller HIC-1122 is used to adjust the position of FGV-1122 in 
order tc control pressurizer level. Level indicatbn is provided by LI-1459B 
andC. If iocal control is taken the GHARGiNG LINE FLOW LOCAL 
OPERATION alarm (window 1 C-BE) annunciates. 

Flaw transmitter FT-1122 provides indication of charging mow at the MCB 
(FI-l122A) and at the Auxiliary Shutdown Panel (FI-I 122B). The transmitter 
ais0 provides a data log input to the computer as well as annunciates the 

FLOW alarm (window 1 C-C5). 

Level recorder LR-1459 continuously records the level setpoint from the 
AT/TWg control subsystem on pen2. Pen 1 is used to record actual 
pressurizer level as measured by one of the level transmitters. The LEVEL 
R€CORDER SELECTOR SWITCH (ULR-459) on the vertical board allows 
the operator to select which transmitter inputs to the recorder. 

Level Control Ghennel LC146Q. Control channel LC-1460 uses the input 
from LT-1460 (in this example) to provide input to a dual comparator 
(E-146012). The comparator IS used for the fcllowing: 

1. Deenergising all the heaters to ensure that they do not operate when 
they become uncovered due to the low water level in the pressurizer. 
The signal opens the control group breakers, and opens the backup 

CHARGING PUMP TO REGENERATIVE HEAT EXCHANGER HIGH-LOW 
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Pressure Control and Protection System Pressurizer Level Controi Subsystem 

groups main line contactors. This action is redundant to the action 
initiated by LC-1459C. 

2. Shutting CVCS letdown isolation valves LCV-14608, #CV-1200A, 
HCV-12008 and HCW-1200C which secures tetdown flow from the 
RC System in order to restore pressurizer level. 

LETDOWN ISOLATION alarm (window 1B-G7). 

at 69.5 percent. 

3. Annunciating the PRESSURIZER LOW LEVEL HEATERS OFF - 

4. Annunciating the PRESSURIZER HIGH LEVEL alarm (window 1 E-GBj 

The first three functions are redundant to those accomplished by LC-1459C 
and annunciate the same alarm window. 

The three level transmitters (LT-1459, -1460, and -1461) also provide input to 
the level protection subsystem. Each channel provides an input to a level 
comparator (e.g., LS-1459A) which provides a high pressurizer level trip 
signal to the RPS. if two of the three protection channels provide the trip 
signals. a reactor trip occurs (provided permissive interlock P-7 is satisfied). If 
one of the channels provides the signal the PRESSURIZER HIGH LEVEL 
CH 1-11-111 alarm annunciates (window i8-R). At one time the channels also 
provided input to a low level-low pressure safety injection actuation circuit. 
Design changes in reactor protection have replaced this feature with the 
Low-Low pressure safety injection signal previously discussed. 

Pressurizer Level 
P IQ t e cl i o n 
Subsystem 
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1.0 -.. ” 

2.0 

2. I 

2.2 

2.3 

2.4 

PURPOSE 

To provide instructions for placing the Tupbine First Stage Pressure instrument 
channels in TEST. 

REFERENCES 

Source Documents 

2.1.1 DCP 88-01? Changed Unit I annunciators 

Technical Specifications 

2.2.1 Tech Spec 3.3.1, Table 3.3.1-1, Reactor Trip System Instrumentation, 
Functions 18b and 18e 

2.2.2 Tech Spec 3.3.2, Table 3.3.2-1, Enginesred Safety Feature Actuation 
System, Functions If, Ig, 4d, and 4e 

2.2.3 Tech Spec 3.0.3 

2.2.4 WAP-2802 (AMSAC) 

Technical References 

2.3.1 Westinghouse SSPS Tech Mama€ 

2.3.2 Westinghouse Process Instrumentation Manual and WnLs 

2.3.3 Instrument Dcp~rtment PTs 

2.3.4 

2.3.5 

I-AP-3, Loss of Vital Instrumentation 

DCP 01007. Phase 2 PCS Installation and P-250 Removal - Unit 1 

Commitment Documents 

I 

2.4.1 CTS-02-97-2196-003 Revise procedures to include WAF’-2802 actions for 
AMSAC 



DOMINION 
North Anna Power Station 

1 -MOP-55.81 

Pa@ 4 of 28 
Revision 6 

2.4.2 CTS Assignment Q2-99-1801-003. Tech Spec Change 290 

3.0 INITIAL CONDITIONS 

The applicable steps of 1-AP-3, Loss of Vital Instrumentation, have been 
completed. 

4.0 PRECAUTIONS AND LIMXTATIONS 

4.1 Tech Spec 3.3.2, Engineered Safety Feature Actuation System, Condition “D”: I 
With the number of OPERABLE channels one less than the Total Number of 
Channels, STARTUP and POWER OPERATION may proceed provided the 
following conditions are satisfied: 

4.1.1 Tbe inoperable channel is placed in the tripped condifion within 72 hours. 

4.1.2 The Pvrinimum Channels OPERABLE requirement is m e  however, the 
inoperable channel may be bypassed for up to 12 hours for surveillance 
testing of other channels per Specification 3.3.2, Engineered Safety Feature 
Actuation System, Condition “D”. 

I 

4.2 WAP-2802: - Tt; the ATWS Mitigation System Actuation Circuit (AMSAC) is out of I 
service for 30 consecutive days, 
report for review by SNSOC, approval by Site Vice President, and submittal to the 
NRC within the next 30 days. See VPAP-2802 Attachment 14 for operability 
criteria. 

Licensing Dept. shall prepare a special 

I 4.3 E the indicated alarm and printout (printout only if P-250 not removed by 
DCP 01-007) is not actuated for a trip switch, T m  verify the correct switch was 
placed in TEST. 

the operability of both trains of the Solid State Protection System is 
questionable and the unit must be placed in the mode required by Tech Spec 3.0.3. 

the correct switch was in aid no actuations occurred, 

I 
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Placing a Turbine First Stage Pressure Channel in TEST will cause the AMSAC 
System to become inoperable because the Z/2 coincidence cannot be obtained. A 
separate Action Statement will be n d e d  for the AMSAC System. 

E the Unit is in Mode 4,5, or 6, 
MAY be placed in Test as desired by the Shift Supervisor. 

a TFurbiirae First Stage Pressure Instrument 
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5.1.1 Reactor Power is greater than 10 percent, do the following: 

a. Verify the following annunciator status in accordance with Tech 
Spec 3.3.1, Table 3.3.1-1, Reactor Trip System Instrumentation, 
Functions 1% and 18e: 

* h W i a F Q r p - m ,  P-13 PERM TURB PWR IMP PRESS < lo%, is 
- NOT LIT 

At least one of the following annunciators are LIT - L-F3, TtJRI3 PWR IMP PRESS INTLK >lo% P-I3 CHNI, 111 

*e LF4, T W  PWK IMP PRESS INTI,K>BO% P-13 CH’X IV 

I b. E tke conditions of Step 5.1.1.a cannot be met, 
Spec 3.3.1, Table 3.3.1-1, Reactor Trip System Instrumentation, 
Condition “R”. 

enter Tech 

c. @the conditions of Step 5.1.1.a is met, 
or 5.3 as applicable within 72 hours. 

complete Section 5.2 
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~. 5.1.2 E Reactor Power is less than 10 percent, do the following: 

a. Verify the following annunciator status in accordance with Tech 
Spec 3.3.1, Table 3.3.1-1, Reactor Trip System ~nstrumentation, 
Functions 18b and Be: 

A M U ~ C ~ ~ Q ~  P-F2, P-13 PERM TURB PWR IMP PRESS < IO%, is 
LIT 

* BOTH of the f~ l l~wing  annunciators are LIT: 

0. L - ~ 3 ,  TURB PWR IMP PRESS IESIZK >io% P-13 CHNL In 

** L-W, TURB PWR IMP PWSS INTLK >lo% P-13 CIBNL IV 

b. the conditions of Step 5.1.2.a c m o t  be met, enter Tech 
Spec 33.1, Table 3.3.1-1, Reactor Trip System Instmentalion, 
Condition “R”. 

NOTE: WHEN Fist Stage Pressure is placed in TEST with Reactor Power less 
than 10 percent, P-E3 will change state and restore AT Power Trips. 

NOTE Reducing Reactor Power to less than 5 Percent (Mode 2) will prevent 
entering Tech Spec 3.3.1, Table 3.4.1-1, Reactor Trip System 
Instrumentation, Condition “R”, when First Stage Pressure is placed in 
TI3.T. P-13 is Mode 1 applicable in accordance with Tech Spec 3.3.1, 
Table 3.3.1-1, Reactor Trip System Instrumentation, Functions 18b and 18e. 

6. the conditions of Step 5.2.2.a is met Unit is in Mode 1 less i 
than IO percent, 
(Mode 2), before continuing with this procedure. 

reduce Reactor Power to less than 5 Percent 

d. WHEN Reactor Power is less than 5 percent, complete 
Section 5.2 or 5.3 as applicable within 72 hours. 
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5.2 Placing Turbine First Stage Pressure Channel m (P-1446) in Test 

___I 5.2.1 Verify Initial Conditions me satisfied. 

5.22 Review Precautions and Limitations. 

CAUTION 

- IE power is greater than 10 percent 
following apply: 

Placing this channel in TEST could trip the Unit. 

* 

* The channel must 

The urnit must be placed in the mode required by Tech Spec 3.0.3. 

one of the coincident channel annunctators is LIT9 the 

placing this ckannel in TEST would cause a unit trip, comply with the following: 

be placed in TEST. 

5.2.3 E in Mode 1 with power greater than 10 pemxt 
are not Mocked, THF,N verify coincident channels are not tripped by 
verifying the ~ K o w ~ R ~  annunciators are NOT LW. 

the At Power Trips 

Panel Y,“ IF-5, RC LOOP 1A LO-LO TAVG CHNI, I 

Panel “L” IF-7, RC LOOP 1C LO-LO TAVG CHNL III 

Panel “N” H-4, STM LINE 1A LO PRESS CHNL II 

* Panel “N” H-7, STM LINE 1B 1.0 PRESS CHNL III 

* Panel “IT H-8, STlM LINE 1C LO PRESS CE%NL IV 

(Step 5.2.3 Continues on the Next Page) 
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(Ste.p 5.2.3 Continued) 

- Pmel ‘‘IT E-8, STM LINE 1A W FLOW CHNL N 

- * Panel ‘W’ F-8, STM LINE IB HI FLOW CHNL IV 

I .__. Panel ‘‘IT G-8, STM LINE 1C HI FLOW CHNL IV 

C AUTIQN 

IF one of the annunciators listed below is LJT placing this channel in TEST will trip the unit, TIH;,N 
I 

NOTE WHEN First Stage Pressure is placed in TEST, ail At Power Trips 
are net blccked. 

5.2.4 in Mode 1,2, or 3 with power less than 10 percent the At Power 
Trips are blocked, THEN verify coincident channels are not tripped by 
verifying the following annunciators are NOT LIT: 

* Panel “L” A-5, RC LOOP 1A LO FLOW CHNT, I 

Panel “L” A-6, RC LOOP 1A LO FLOW CHNL I1 

Panel “L” A-7, RC LOOP 1A LO FLOW CHNL III 

Panel ‘‘1: A-8, RCP-SS BUS IsA UV 

0 Panel “L” W-5, RC LOOP 15 LO FLOW CWNL 1 

(Step 5.2.4 Continues on the Next Page) 
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(Step 5.2.4 Continued) 

* Panel "L" B-6, RC LOOP IB LO FLOW CHNL II 

Panel "L" B-I, RC LOOP 113 LO FLOW CHNI, 111 

Panel "L" B-8, RCP-SS BUS IB UV 

* Pme% "L" C-5, RC LOOP IC LO K O W  CHNL I 

* Panel "L" C-6, RC LOOP IC LO FLOW CHNL II 

Panel "L" 6-7, RC LOOP IC LO ITOW CHNL I11 

Panel "L" C-8, RCP-SS BUS IC UV 

* Pailel "L" D-5, RCP 1A BKR OPEN CHNI, I 

* Panel "L" D-6, RCP 1B BKR OPEN CHNL I1 

0 Panel "L" D-7, RCP 1C BKR OPEN CHNL IIH 

Panel "L" F-5, RC LOOP 1A LO-LO TAVG CHNL I 

* Panel "L" F-6, RC LOOP 1B LO-LO TAVG CHNL II 

(Step 5.2.4 Continues on the Next Page) 
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(Step 5.2.4 Continued) 

____ Pant9 “L” F-7, RC LOOP IC LQ-LO TAVG CEIPIW. III 

Panel “L” F-8, RCP-SS BUS BA UF 

Panel “L“ 6-5, PRZR w LVL CHNL I 

-I 
Panel “L“ G-6, PWR HI LVL CHNL II 

___I.._ Panel “L” G-7, PRZR HI LVI, CHNL III 

Panel “L” G-8, R e - S S  BUS IB UF 

Panel “I,” H-8, RCP-SS BUS 1C UT; 

~ 
* Panel “ M  M-5, PRZR LO PRESS CIWL I 

* Pmel “M” H-6, PRZR LO PRESS CIWL II 

... . * Panel “ M  H-7, PRZR LO PRESS CHNL IIH 

~ 
Panel “N” H-6, STM LINE 1A LO PRESS CHNI, 11 

~ 
Panel “N’ €3-7, ,5134 LINE 1B LO PRESS CHNL III 

1-MOP-55.81 

P a p  11 Qf 28 
Revision 6 

- .. Panel “N” H-8, STM LINE IC LO PRESS CKNL IV 
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5.2.5 Ensure that the selector switch listed below is in the position indicated, using 
the following guidelines as required 

the CRO must reposition a switch to a required position, ensm 
the associated contmlller is in MANUAL before the switch is repositioned 

After the switch has beern repositioned, =the associated controller 
may be placed in AUTO or remain in MANUAI, as required 

!?EST STAGE PRESSURE: I SIGNAL SELECTOR 
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... 

- . .. 

NOTE: The S t a n  Flow and Feedwater Flow selector switches could be placed to 
Channel IV for reliability. The Channel III S t e m  Flow and Feedwater Flow 
signals will still be hct ional  with Channel lII1 M i e  Figst Stage Pressure 
in TEST. 

5.2.6 desired, T m  ensure that the selector switches listed below are in the 
positions indicated, using the following guidelines as rquil-ed: 

the CRQ must reposition a switch to a required position, ensure 
the associated controller is in MANUAL before the switch is repositioned. 

* After the switch has been repositioned, 'p" the associated controller 
may be placed in AUTO or remain in MANUAL as required. 

Switch 

STEAM =OW SIGNAL SEL 
CONTROLLER AND RECORDER I 1/1 FM-478A 

FD WTR EXOW SIGNAL SEL 
CONTROLLER AND RECORDER I 1/1 FM488W 

STEAM FLOW SIGNAL SEE 
CONTROLLER AND RECORDER 

STEAM FLOW SIGNAL SEI. 
CONTROLLER AND RECORDER 

5.2.4 Place the AMSAC selector switch in BYPASS. 

5.2.8 Record AMSAC into the Action Statement Status Log. 
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- 5.2.9 Place the Steam Dumps into the STEAM PRESSURE mode. 
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5.2.10 Using Attachment 1, go to the Instrument Rack Room and locate Channel In 
Protection Cabiet 3. 

5.2.11 Unlock and open Channel III Protection Cabinet 3 and verify that 
annunciator Panel “P” G-7, PCC CAB III VIOLATED DOOR OPEN, is 
LIT. 

NOTE Attachment 2, Process Typical 2-Bay Cabinet, and Attachment 3, Process 
Typical 3-Bay Cabinet, will aid in identifying the coriwt card and 
Attachment 4, Process Typical Channel Test Card, will aid in identifying the 
correct switch on the card. 

NOTE: The ChanneI Test Status light on the top edge of the Channel Test Card 
comes on only when the loop is properly in TESI’ with the master test switch 
in NORMAL. Attachment 4 will aid in identifying the Channel Test Status 
light. 

5.2.12 Place the fo‘ollowing Bistable (BS) switches in TEST and verify the 
associated annunciators X G  LIT and computer alam prints out (P-250) or 
actuates (Phase 2 PCS): 

a. C3-741, BS-1 (1-MS-FTS-1474-1) 

I 

Panel “N” E-7, STM L W .  1A HI FLOW CHNTL E1 

Panel “F“ G-2, MS LINE HI FLOW CH 111-IV 

I Computet Point W 6 D ,  STM LINE 1 €11 F 1 SI PART RE (P-250), 
OR STM GEN A HI S’I’EAM F CH IBI (Phase 2 PCS) 
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b. C3-746, RS-1 (I-MS-FTS-1484-1) 

Panel “N” F-7, S’6M LDE 1B MI =OW CHNL III 

* Computer Point F0426D, STha LiNE 2 HI F 1 SI PA 

i-MOP-55.81 
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T RE 0)-250), 

OR STM GEN B HI STEAM F CH III (Phase 2 K S )  I 

C. C3-748, BS-1 (I-MS-FIX-1494-1) 

* Panel ‘‘€4” G-7, SI34 LINE EC HI FXOW CHNI, IIP 

I Computer Point F0446D. STM LINE 3 HI F B SI PART RE. (P-250), 
OR STM GBN C HI STEAM F CU IlI (Phase 2 PCS) 

d. C3-736,135-1 (1-MS-PTS-1446-A) 

PmeI ‘‘1,” F-3, TURB PWR IMP PRESS INTLK > 10% P-13 
C r n  III 

I Computer Po& Y0001D, TE PWR 1 RE TR PART PERM (P-250), 
OR IMPULSE P CH In 40%:  PART P13 (Phase 2 PCS) 

5.2.13 Close and lock Channel IiI Protection Cabinet 3 and verify that annunciator 
Panel “P” G-7, PCC CAB III VIOLATED DOOR OPEN, is NO?’ LIT. 

5.2.14 Record the failed instrument channel in the Action Statement Status Log. 

5.2.15 Notify the Instrument Department that Turbine First Stage Pressure 
Channel I11 (F-1446) failed and has been placed in trip. 

. .. . . .~. Date: Completed by: ...._ 
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5.3 Plaelng Turbine First Stage Pressure Channel Tv (P-1447) in Test 

__- 5.3.1 Verify Initid Conditions are satisfied. 

__-- 5.3.2 Review Precautions and Limitations. 

CAUTION 

- IF; power is greater than 10 percent 
following apply: 

* Placing ahis channel in TEST could trip the unit. 

* E placing ahis channel in TEST would cause a unit trip, ~ c m $ y w i ? h k ~  

e The channel must 

* Tlie unit must be placed in the mode required by Tech Spec 3.0.3. 

one of the coincident channel annunciators is LIT, the 

be placed in TEST. 

5.3.3 E in Mode 1 with power greater than IO percent 
are not blocked, =verify coincident channels are not tripped by 
verifying the f00ll~~itPg annunciators are NOT LIT 

* Panel “L” F-5, RC LOOP 1A LO-EO TAVG CHNL I 

the At Power Trips 

-. . 

Panel “L” F-6, RC LOOP 1B LO-ID TAVG CHNL I1 

Panei “L” P7, RC LOOP IC LO-1-0 TAVG CIINL III 

Panel “N’ H-6, STM LINE 1A LO PRESS CAM, 11 

Panel “IT’ H-9, STM LINE 1B LO PRJZSS CIINI, III 

(Step 5.3.3 Continues on the Next Page) 

I 
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(Step 5.3.3 Continued) 

~ 

Panel “N H-8, STM LINFi 1C EO PRESS CHNL IV 

Panel “W E-7, STM LINE 1A I31 FLOW GI-INI, E1 

Panel “N F-7, STM LIh% 1B HI FLOW CHNL IIP 

~ 
Panel “ N  G-7, STM LINE IC HI FLOW CEINL III 

IF one of the annunciators listed below is LIT placing this channel in TEST will trip the unit, 
the unit must be placed in the mode required by Tech Spec 3.0.3. I 

NOTE WHEN F6rst Stage Pressure is placed in TRIP, all At Power Trips are 
not blocked. 

5.3.4 in Mode B,2, or 3 with power less than 10 percent the At Power 
Trips are blocked, 
verifying the following annunciators are NOT LIT 

verify coincident channels are not tripped by 

-- 

a Panel “E” A-5, RC LOOP 1A LO &LOW CHNL I 

Panel “I,” A-6, RC LOOP 1A IX) FLOW CWNI, I1 

* Panel “L” A-7, RC M O P  1A LO FLOW CHNL 111 

Panel “L” A-8, RCP-SS BUS 1A UV 

(Step 5.3.4 Continues on the Next Page) 
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(Step 5.3.4 Continued) 

- * Panel ‘‘C’ B-5, RC LOOP 1B LO F e o W  C ” L  I 

* Panel “L” B-6, RC LOOP 1B LO FLOW CPINL EI 

Panel “L” E-7, RC LOOP 1E LO FLOW CHIC IIP 

Panel “L” B-8, RCF-SS BtJS 1B UV 

* Panel “L” C-5, RC LOOP IC LO R O W  CHNL 1 

Panel “L“ C-6, RC LOOP 1C LO ELOW CHNL TI 

Pael  “L” 6-7, RC LOOP 1C LO EZOW CHNI, I11 

Panel “L” C-8, RCP-SS BUS 1C tJV 

* Panel “L” D-5, RCP 1A RKR OPEN CHNL I 

Panel “L” D-6. RCP l B  BKR OPEN CHNL I1 

* Panel “I:’ D-7, RCP 1C BKX OPEN CHNL III 

0 Panel “L” F-5, RC LOOP 1A 1,0-120 TAVG CHNL I 

(Step 5.3.4 Continues on the Next Page) 
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(Step 5.3.4 Continued) 

* Panel “L” F-6, RC L W P  1B LO-LO TAVG CEINL I1 

* Panel “L” F-7, RC LOOP 1C LO-LO TAVG CKNL m 

0 Panel ‘E“ F-8, RCP-SS BUS 1A UF 

0 Panel “L” G-5, PRZR HI LVL CHNL I 

Panel “L“ G-6, PRZR HI LVL CHNL II 

0 Panel “L” G-7, PRZR HI LVL CKNL III 

Panel “L” (3-8, RCP-SS BUS 1R UF 

Panel “L” H-8, RCP-SS BUS 1C UI‘ 

0 Panet “M” H-5, PWX LO PRESS CHNL I 

Panel “ M  H-6, PR7.R LO PRESS CIIM II 

Panel “W N-7, P E R  LO PRESS CHNL III 

Panel “IT H-6, STM LINE3 1A LO PRESS CHNL II 

(Step 5.3.4 Continues on the Next Page) 
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- * Panel “N H-7, STM LINE 1B LO PRESS CHNL III 

Panel “ N  H-8, STM LINE 1C LO PRESS CIINL IV 

1-MOP-55.81 
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13.5 Enme that the selector switch listed below is in the position indicated, using 
the following guidelines as require& 

* E the CRO must reposition a switch to a required position, ensure 
the associated controller is in MANUAL before the switch is repositioned. 

After the switch has been xpositioned, the associated controller 
may be placed in AUTO or remain in MANUAL as required. 

FIRST STAGE PRESSURE SIGNAL 
SELECTOR 
1/1 PM-446 
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NOTE: The Steam Flow and Feedwater Flow selector switches could be placed to ,. 

Channel 111 for reliability. The Channel IV Steam Flow and Feedwater Flow 
signals will still be functional with Ctiamiel IV Turbine First Stage Pressure 
in TEST. 

-. . . 

- 

5.3.6 desired, m e n s u e  that the selector switches listed below are in the 
positions indicated, using the following guidelies as requird  

0 the CRO must reposition a switch to a required position, ensure 
the associated controller is in MANUAL before the switch is repositioned. 

After the switch has been repositioned, =the associated controller 
may be placed in AUTO or remain in MANUAL as required. 

Asswlated 
switch 

t;D WIR FLOW SIGNAL, SEL 
CONTROLLER AND RECORDER 
1/1 mI488B 

COwTROI,I,ER AND RECORDER I-Fw-FCV- 1 4 8  
1/1 FM-488A 

1 -FW-FCV- 1488 

1 -FW-FCV- 149s 

STEAM FLOW SIGNAL SEL 
COMROLLEK AND RECORDER 1 -FW-FCV-1498 

5.3.7 Place the AMSAC selector switch in BYPASS. 

5.3.8 Record AMSAC into the Action Statement Status Log, 
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5.3.9 Place the Steam Dumps into the STEAM PRBSUK%i, mode. 

- 5.3.10 Using Attachment 1, go to the Instrument Rack Room and locate Channel IV 
Protection Cabmet 4. 

5.3.11 Unlock and open Channel IV Protection Cabinet 4 and verify that 
annunciator P~UICI “P” G-8, PCC CAB IV VIOLATED DOOR OPEN, is 
LIT. 

NOTE: Attachment 2, Process Typical 2-Bay Cabinet, and Attachment 3, Process 
Typical 3-Bay Cabinet, will aid in identifying the c o m t  card and 
Attachment 4, Process Typical Channel Test Card will aid in identifying the 
correct switch on the card. 

NOTE: The Channel Test Status Bight on the top edge of the Channel Test Card 
comes on only when the loop is properly in TEST with the master test switch 
in NORMAL. Attachment 4 will aid in identifying the Channel Test Status 

light. 

~ sv 

5.3.12 Place the following Bistable (BS) switches in TEST and verify the 
associated annunciators are LIT and computer dmn prints out (P-250) OK 
actuates (Phase 2 P a ) :  

a. C4-422, BS-1 (I-MS-FTS-1475-1) 

I 
Panel “ F  G-2, MS LINE HI ELOW CH III-IV 

Panel “N” E-8, S’PM LINE 1A III FLOW CHNL IV 

I Computer Point RM(P7D, STM LINE 1 HI P 2 SI PART RE (P-250), 
OR STM GEN A HI STEAM F CH IV (Phase 2 PCS) 
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b. C%-427, BS-1 (1-MS-ET§-1485-1) 

0 P a d  ‘‘F“ 6 2 ,  MS LINE MI FZOW CH III-IV 

Panel “W F-8, STM LINE 1B HI FLOW CHNL IV 

I Computer Point F04%7D, STM L M  2 HI F 2 SI PART RE (P-250), 

OR SaM GEN B HI STEAM F CH IV phase 2 PCS) 

C. (34-429, B§-1 (1-MS-FTS-1495-1) 

0 Panel “F’G-2,MS LINE HI nowca IIE-IV 

* Panel “N’ G-8. STM LIWE IC HI FLOW CHNL IV 

I * Computer Point W 7 D ,  STM LIFE 3 HI F 2 SI PART RE (P-250), 
OR S’FM GEN C HI STEAM F CH IV (Phase 2 PCS) 

d. C4-421, BS-1 (l-MS-PTS-1447E) 

Panel “F”’ E-4, C-7 PERM STM DUMP A R W D  ERQM LOSS OF 
LOAD 

I Computer Point Y002D1 TB PWR 2 RE Tw PART PERM (P-25Q), 
OR PMPULSE P CH IV <10% PART PI3 (Phase 2 PCS) 

5.3.13 Close and lock Channel IV Protection Cabinet 4 and verify that annunciator 
Panel “P” G-8, PCC CAR IV VIOLATED DOOR OPEN, is NOT LIT. 
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- 5.3.14 Record the failed instrument channel in the Action Statement Status Log. 

5.3.15 Notify the I n s w e n t  Departanent that T d h e  Fkst Stage Pressure 
Chatme1 IV (F-1447) failed and has been placed in trip. 

Completed by: Date: _____ 

..... 
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Air Gond. 
Chiller Room 

No. 1 

Graphics No: WrtgA 

INSTRUMENT RACK ROOM 
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Attachment 2 

Process Typical 2-Bay Cabinet 

BAY 1 BAY 2 

I C"-421-436 

I CY-441-456 

C*-461-496 

C'-521-536 

Power I Supply 

Location Code Note: 
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Cabinet Number , Card positions in a card 
frame are numbered from 

Card Slot (Position in Card Frame) RIGHT to LEFT as viewed 
from the FRONT of the 

/-------Card Frame Number 

C5 - %/- cabinet. 

PROCESS TYPICAL 2-BAY CABINET 
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Attachment 3 

Process Typical 3-Bay Cabinet 

NOTE “P’ Cabinet Unit 1 is Bay 1,3,2 and all others are Bay 1,2,3. 

II 

1 

1 -MOP-55.81 
Revision 6 

Page 27 Qf 28 

OSpMs NO. wT121 

Location Code 
Note: Card positions in a card 

frame are numbered from 
RIGHT to LEFT as viewed 
from the FRONT of the 
cabinet. 

Cabinet Number 
Card Frame Number F Card Slel (Position in 

c3 - I 2 W  Card Frame) 

-- PROCESS TYPICAL %BAY CABINET 
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Attachment 4 
Process Typical Channel Test Card 

TYPlCAh PROC€SS CHANNEL TEST CARD 



VIRGINIA POWER 
NORTH ANNA POWER STATION 
ABNORMAL PROCEDURE 

LOSS OF VITAL INSTRUMENTATION 

(WITH TMO ATTACHMENTS) 

PURPOSE 

To provide instructions to follow in the event of a l o s s  of vital 
instrumentation. 

ENTRY CONDITIONS 

This procedure is entered when a faulty Indication occurs on any of the I 
following vital instrumentation channeis: 

* 
e . . 
a . 
e 
* 
* . 
e . . 

Reactor Coolant Flow, or 
Pressurizer Level. oe 
Pressurizes Pressure Protection, or 
DELTA T/TAVE Protection. oe 
Containment Pressure Protection, or 
Steam Generator Level. o r  
Turbine Stop Valves Indication. o r  
Turbine First Stage Impulse Pressure, or 
Turbine Auto Stop Oil Low Pressure Trip Signal. or 
Steam Flow. or 
Feed Flow, or 
Steam Pressure, os 
Station Service Bus Undervoltage. or 
Station Service Bus Underfrequency. 



PROCEDURE TITLE 

LOSS OF VITAL INSTRUMENTATION 

RESPONSE NOT OBTAINED 

[ II-WRXFY REDUNDANT INSTRUMENT 
CHANNEL INDICATION - NORMAL 

[ 21- VERIFY STEAM GENEMTOR LEVEL 
CONTROL PARAMETERS - N O W :  

Steam Flow 
Feed Flow 

e Steam Generator Level Gh I11 
* Steam Pressure 

- IF unable to determine Reactor is 
in a safe operating condition. 
= G O  TO 1-E-0, REACTOR TRIP 
SAFETY INJECTION. 

Do the following: 

a) Place the associated valves in 
MANUAL: 

e Main Feed Reg Valves 
e Main Feed Reg Bypass Valves 

b) Control Steam Generator level. 

1 31- VERIFY TURBINE FIRST STAGE 
PRESSURE INDICATIONS - NORMAL 

- IF the controlling channel failed. 
__ THEN place Control Rod Mode 
Selector switch i n  MANUAL. 



LOSS OF VITAL INSTRITMENTATION 

4.- VERIFY SYSTEMS AFFECTED BY 
PRESSURIZER LEVEL CHANNELS - NORMAL 

a) Verify operable Pressurizer 
level channels - SELECTED 

b )  Verify Letdown - IN SERVICE 

c) Verify Pressurizer Level 
Control. . IN AUTO 

dl Verify Pressurizer Control 
Group Heaters - NOT TRIPPED 

a) Do the following: 

1) Place 1-CH-FCV-1122. 
Charging Plow Control Valve 
in MANUAL and control level 
at: program. 

2 )  Select operable Pressurizer 
level channels for control. 

b) Restore letdown using 
Attachment 2 ~ LETDOWN 
RESTORATION. 

c) Do the following: 

1) Verify level restored to 
program. 

2)  Verify expected output of 
1 -RC- LCV-1459G. Pressurizer 
Level Control. 

3 )  Place 1~CII-PCV-1122, 
Charging Plow Control Valve 
in AUTO. 

d )  Reset Pressurizer Control Group 
Iieaters by p1,acing control 
switch to START position. 



I 11 NUMBER PROCEDURE TITLE 

LOSS OF VITAL INSTRUMENTATION 

I REVISION 11 
20 

5 .- VERIFY BOTH TURBINE FIRST STAGE 
PRESSURE C H W L S  NORMAL 

- IF Condenser Steam Dumps are 
available, transfer to Steam 
Pressure Mode by doing the 
following: 

a) Place both STEAM DUKP INTLK 
switches to OFF/RESET 

b)  Place STEAM DUMP CONTROLLER to 
MANUAL 

c) Place MODE SELECTOR switch to 
STEAM PRESS 

d) Ensure Steam Dump demand is ZERO 

e) Return STEAM DUMP CONTROLLER to 
AUTO 

6.- VERIFY OPERABLE CFIANNELS SELECTED 
FOR ALL OF THE FOLLOWING SGWLC 
INSTRUMENTS : 

m Turbine First Stage Pressure 

"A" SG Steam Flow 

"E" SG Steam Flow 

"C" SG Steam Flow 

e "A" SG Feed Plow 

"E" SG Feed Flow 

"C" SG Feed Flow 

f) Verify Steam Dump demand is ZERO 

g) Place both STEAK DUMP INTLK 
switches to ON 

Do one of the following as 
directed by the Unit 1 SRO: 

a desired t o  swap the 
failed channcl. THEN GO TO 
step a. 

- OR 

e desired to swap SGWLC 
channels to the same channel. 

~ THEN GO TO Step 9. 

7 .-. GO TO STEP 10 



LOSS OF VITAL INSTRUMENTATION 

8. -  SWAP ONLY THE FAILED SGWLC CHANNEL 
AS FOLLOWS: 

a) Swap of Turbine First Stage 
Pressure channel - DESIRED 

1) Verify Rod Control Mode 
Selector Switch in MANUAL 

2 )  Verify Steam Dumps in one of 
the following conditions: 

Steam Pressure Mode 

- OR - OFF 

a) GO TO Step 8b. 

1) Place Rod Control Mode 
Selector Switch is in MANUAL. 

2 )  Do one of  the following with 
Unit SRO concurrence: 

Place Steam Dumps in - OFF 

- OR 

E Condenser Steam Dumps 
are available. THEN 
transfer t o  Steam Pressure 
Mode by doing the 
following: 

a. Place both STEAM DUMP 
INTLK switches to 
OFF/RESET 

b. Place STEAM DUMP 
CONTROLLER to MANUAL 

c .  Place MODE SELECTOR 
switch to STEAK PRESS 

d. Ensure Steam Dump 
demand js ZERO 

e. Place STEAM DUMP 
CONTROLLER to AUTO 

f. Verify Steam Dump 
demand is ZERO 

g. Place both STEAM DUMP 
PNTLK switches to ON 

(STEP 8 CONTINUED ON NEXT PAGE) 
. .- 



LOSS OF VITAL INSTRUMENTATION 

8 .  SWAP ONLY THE FAILED SGWLC CHANNEL 
AS FOLLOWS (Continued) : 

3 )  Check ALL Bypass Feed Reg 3 )  Place ALL Bypass Feed Reg 
valves in MANUAL valves are in HANUAL. 

4 )  Place ALL Main Peed Reg 
valves in MANUAL 

5 )  Select the operable Turbine 
First Stage Pressure channel 
for control 

6 )  Verify ALL Steam Generator 
channel I11 levels - OPERABLE 

a. Verify Steam Generator 
Levels are on program 

b .  Return the Main or Bypass 
Feed Reg Valves t o  AUTO. 
as required 

7 )  Verify Condenser Steam Dumps 
- AVAILABLE 

(STEP 8 CONTINUED ON NEXT PAGE) 

6 )  GO TO Step 8a7. 

7)  GO TO Step 8a9.  



PROCEDURE TITLE 

LOSS OF VITAL INSTRUMENTATION 

8. SWAP ONLY THE FAILED SGWLC CEUNNEL 
AS FOLLOWS (Continued): 

8 )  Place Steam Dumps in Steam 
Pressure Kode by doing the 
following with Unit SRO 
concurrence: 

a. Place both STEAM DUMP 
INTLK switches to 
OFF/RESET 

b. Place STEAM DUMP 
CONTROLLER to MANUAL 

c. Place MODE SELECTOR 
switch to STEAM PRESS 

d. Ensure Steam Dump demand 
is ZERO 

e. Place STEAM DUMP 
CONTROLLER to AUTO 

f. Verify Steam Dump demand 
is ZERO 

g. Place both STEAM DUMP 
INTLK switches to ON 

9 )  Auto Rod Control - DESIRED 

a. Verify Tave and Tref - 
MATCHED 

b. Return Rod Control Mode 
Selector switch to AUTO 

(STEP 8 CONTINUED ON NEXT PAGE) 

9) GO TO Step 8b .  



LOSS OF VITAL INSTRIIMENTATION 

8. SWAP ONLY THE FAILED SGWLC C W I .  
AS FOLLOWS (Continued) : 

b) Swap of  Steam Flow channel 
DESIRED 

1) Veri fy  a f f e c t e d  Main Feed 
Reg va lve  i n  MANUAL 

2 )  S e l e c t  t h e  operable Steam 
Flow channel f o r  con t ro l .  

3 )  Verify a f f e c t e d  Steam 
Generator Level channel I11 
- OPERABLE 

a .  Verify a f f e c t e d  Steam 
Generator Level is on 
program 

h .  Return a f f ec t ed  Main Feed 
Reg Valve t o  AUTO. a s  
requi red  

c )  Swap of Peed Flow channel - 
DESIRED 

1 )  Verify a f f e c t e d  Main Feed 
Reg va lve  i n  MANUAL 

2 )  Se lec t  t h e  operable Feed 
Flow channel f o r  con t ro l  

3 )  Verify a f f e c t e d  Steam 
Generator Level channel I11 

OPERABLE 

a .  Verify a f f e c t e d  Steam 
Generator Level i s  on 
program 

h.  Return a f f e c t e d  Main Feed 
Reg Valve t u  AUTO. a s  
requi red  

h)  GO TO S tep  8c. 

1) Place  a f f ec t ed  Main Feed Reg 
va lve  i n  MANUAL. 

3 )  GO TO Step  8c .  

c) GO TO Step  10. 

11 Place  a f f e c t e d  Main Feed Reg 
va lve  in MANUAL. 

3 )  GO TO Step  10.  

-1 

I d )  GO TO Step  10. 



PROCEDURE TITLE 

LOSS OF VITAL INSTRUMENTATION 

9.- SWAP ALL SGWLC CHANNELS AS FOLLOWS: 

a) Verify Rod Control Mode 
Selector Switch in MANUAL 

b) Verify Steam Dumps in one of 
the following conditions: 

!E 

0 OFF 

c) Check ALL Bypa 
valves in MANU 

Steam Pressure Mode 

Feed R 

d) Place ALL Main Feed Reg valves 
in MANUAL 

(STEP 9 CONTINUED ON NEXT PAGE) 

I I 

a) Place Rod Control Mode Selector 
Switch in MANUAL. 

b)  Do one of the following with 
Unit SRO concurrence: 

a Place Steam Dumps i n  - OFF 

- OR 

Condenser Steam Dumps are 
available. THEN transfer to 
Steam Pressure Mode by doing 
the following: 

I) Place both STEAM DUMP 
INTLK switches to 
OFF~RESET 

2 )  Place STEAM DUMP 
CONTROLLER to W A L  

3 )  Place MODE SELECTOR switch 
to STEAM PRESS 

41 Ensure Steam Dump demand 
is ZERO 

5) Place STEAM DUMP 
CONTROLLER to AUTO 

6) Verify Steam Dump demand 
is ZERO 

7) Place both STEAM DUMP 
INTLK switches to ON 

c )  Place ALL Bypass Feed Reg 
valves are in MANUAL. 



LOSS OF VITAL INSTRUMENTATION 

.. 

9 .  SWAP ALL SGWLC CHANNELS AS FOLLOWS 

el Select ALL of the following 
channels to the same channel: 

Steam Flow 
0 Feed Fluw 
First Stage Pressure 

f) Verify ALL Steam Generator 
channel 111 levels - O P E M L E  

1) Verify Steam Generator 
Levels are on program 

2 )  Return the Main or Bypass 
Feed Reg Valves to AUTO, as 
required 

g) Verify Condenser Steam Dumps 
AVAILABLE 

(srw 9 CONTINUED ON NEXT PAGE) 

(Cant inued : 

f) GO TO Step 9 g .  

g) GO TO Step 9 i .  



LOSS OF VITAL INSTRUMENTATION 

9. SWAP ALL SGWLC CHANNELS AS FOLLOWS (Continued): 

ti) Do one of  the following with 
Unit SRO concurrence: 

Place Steam Dumps in Steam 
Pressure Mode by doing the 
following: 

1) Place both STEAM DUMP 
INTLK switches to 
OFF / RES ET 

2 )  Place STEAM DUMP 
CONTROLLER to MANUAL 

3)  Place MODE SELECTOR switch 
to STEAM PRESS 

4 )  Ensure Steam Dump demand 
is ZERO 

5 )  Place STEAM DUMP 
CONTROLLER t o  AUTO 

61  Verify Steam Dump demand 
is ZERO 

7 )  Place both STEAM DUMP 
INTLK switches t o  ON 

- OK 

Place Steam Dumps in Tave 
Mode by doing the following: 

1) Verify BOTH channels of 
Turbine First Stage 
Pressure are operable 

2 )  Place both STEAM DUMP 
INTLK switches to 
OPF/RESET 

(STEP 9 CONTINUED ON NEXT PAGE) 
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PROCEDURE TITLE 

1-AB-3 LOSS OF VITAL INSTRUMENTATION 
PAGE I 12 of  15 11 

9. SWAP ALL SGWLC CHANNELS AS FOLLOWS (Continued): 

3)  VERIFY ANNUNCIATOR PANEL 3) Place Steam Dump Mode 
*P" E-4. C - 3  PERM STM DUMP Selector switch to RESET. 
ARMED FROM LOSS OF LOAD - 
NOT LIT 

4) Place MODE SELECTOR switch 
to TAVE 

5 )  Ensure Steam Dump demand 
i s  ZERO 

6) Place both STEAM DUMP 
INTLK switches to ON 

i) Auto Rod Control - DESIRED i) GO TO Step 10. 

1) Verify Tave and Tref - 

I 
MATCHED 

2) Return Rod Control Mode 
Selector switch to AUTO 



LOSS OF VITAL INSTRUMENTATION 

NOTE: With one instrument channel lost, operations may continue only if 
the channel is placed in trip condition within the specified time 
period and the conditions of the applicable Technical Specification 
are met. 

10.- VERIFY OPERATION OF THE FOLLOWING 
INSTRUMENTS: 

a)  Reactor Coolant Flow a) E unit is in Mode I. THEN 
Instrumentation indication complete 1 MOP 55.71. REACTOR 
NORMAL COOLANT FLOW INSTRUMENTATION 

within 72 hours. 

b)  Pressurizer Level b) E unit is in Mode 1 or 2. 
TflGN complete 1-MOP 55.72. 

INSTRUMENTATION within 72 hours. 

Instrumentation indication 
NORMAL PRESSURIZER LEVEL 

c )  Pressurizer Pressure Protection c) unit is in Mode 1. 2 .  or 3. 
Instrumentation indication - THEN complete 1-MOP-55.73. 
NORMAL PRESSURIZER PRESSURE PROTECTION 

INSTRUMENTATION. Section 5.1 
within one hour. 

d )  Loop AT/TAVE Protection d )  unit is I n  Mode 1. 7. or 3 .  
Instrumentation indication TIIP,M complete I-MOP 55.74. LOOP 
NORMAL AT/TAVE PROTECTION 

INSTRUMENTATION. Section 5.1 
within one hour. 

e) Containment Pressure Protection e) a unit is in Node 1. 2. 3. or 
Instrumentation indication - 4 .  THEN complete 1-MOF-55.15, 
NORNAL CONTAINMENT PRESSURE PROTECTION 

INSTRUMENTATION within 7 2  hours. 

f) Steam Generator Level f) E unit is in Mode 1. 2 .  o r  3 .  
Instrumentation indication - THEN complete 1-MOP-55.16. 
NORMAL STEAM GENERATOR LEVEL 

INSTRUMENTATION within 12  hours. 

g) Steam Pressure Instrumentation 9 )  unit is in Mode 1. 2. OK 3 .  
THEN complete I-MOP-55.79. 
STEAM PRESSURE INSTRIJMENTATION 
within 72 hours. 

indication - NORMAL 

(STEP 10 CONTINUED ON NEXT PAGE) 



PROCEDURE TITLE 

LOSS OF VITAL INSTRUMENTATION 

10. VERIFY OPERATION OF THE FOLLOWING 
INSTRUMENTS (Continued): 

h) Steam Plow Instrumentation 
indication - NORMAL 

i) Feed Flow Instrumentation 
indication - NORMAL 

j) Turbine S t o p  Valve Closuse 
Signal Instrumentation 
annunciator indication - NORMAL 

k) Turbine First Stage Pressure 
Instrumentation indication - 
NORMAL 

1) Turbine Auto Stop Oil Pressure 
annunciator jndication - NORMAL 

n) RCP Bus Underfrequency 
annunciator hdication 

m) RCP Bus Undervoltage 
annunciator indication NORMAL 

NORMAL 

I 

h)  2 unit is in Mode 1, 2. or 3, 
- TIIEN complete 1-MOP-55.77. 
STEAM FLOW INSTRUMENTATION 
within 72 hours. 

i) unit is in Mode 1 o r  2. THEN 
complete 1-MOP-55.78, FEED FLOW 
INSTRUMENTATION within 72 hours. 

j) Ip unit is in Mode 1. 
complete I-MOP 55.80. TURBINE 
STOP VALVE CLOSURE SIGNAL 
INSTRUMENTATION within 72 hours. 

k) IF unit is in Mode 1. 2. or 3 .  
THEN complete 1-MOP-55.81. 
TURBINE FIRST STAGE PRESSURE 
INSTRUMENTATION. Section 5.1 
within one hour. 

1)  E unit is in Mode 1. THEN 
complete 1-MOP-55.82. TURBINE 
AUTO STOP OIL LOW PRESSURE 
INSTRUMENTATION within 72 hours. 

m) E unit is in Mode 1, 
complete 1-MOP 55.83. REALTOH 
PROTECTION SYSTEM INPUT FROM 
STATION SERVICE BUSES 2A. 
2B. AND 2C UNDERVOLTAGE within 
72 hours .  

n) unit is in Mode 1. TIIP,N 
complete 1-MOP 55.84. REACTOR 
PROTECTION SYSTEM INPUT FROM 
STATION SERVICE BUSES 2A. 
2B. AND 2C UNDERFREQUENCY 
within 72 hours. 



PROCEDURE TITLE 

LOSS OF VITAL INST”TA’TI0N 

11.- VERIFY MAINTENANCE OPERATING - IF the failed instrument channel 

- THEN do the following: 
PROCEDURE(S1 - INITIATED FOR ALL was not in the mode specified. 
FAULTY INSTRUMENT CHANNELS 

a) Continue operation. 

b) Enter Action Statement. 

c) Do either of the following: 

Initiate the appropriate MOP 
specified in Step 10 for the 
failed channel(s1. 

- OR 

Have the 16C department place 
the failed channel(s) in trip. 

d) Refer to the applicable 
Technical Specifications as 
listed in the Reference Section 
of the associated MOP. 

e )  DO NOT enter mode specified in 
Technical Specification until 
all requirements of Technical 
Specifications f o r  affected 
channel have been met. 

f) Notify Instrument Department to 
repair faulty channel 

12 ..- NOTIFY SUPERINTENDENT OF 
OPERATIONS OR OPERATIONS MANAGER 
ON CALL OF FAILURE 

13. -  RETURN TO PROCEDURE IN EFFECT 

- END - 

. 
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ATTACHMENT TITLE 

I 
- I  

LETDOWN RESTORATION 

1 Ensure Charging Flow i s  a t  l e a s t  25 gpm. 

2 Ensure t h e  f o l l o w i n g  valves a re  open: 

1-CH-LCV-1460A. LETDOWN ISOLATION VALVE 

* 1-CH-LCV-14608. LETDOWN ISOLATION VALVE 

1-CH-TV-1204A. LETDOWN ISOLATION VALVE 

e l-CH-TV-1204B. LETDOWN ISOLATION VALVE 

3 Place l-CI(-PCV-1145. LETDOWN PRESSURE CONTROL VALVE, i n  MAN. 

4 F u l l y  open 1-CH-PCV-1145. 

NOTE: To prevent  p o t e n t i a l  overheat ing o f  Letdown, Charging f l o w  may 
t o  be increased immediately a f t e r  e s t a b l i s h i n g  Letdown f low.  

5 Open t h e  des i red  Letdown O r i f i c e  I s o l a t i o n  Valve(s) :  

e 1-Ctl-HCV-1200A. A LETDOWN ORIFICE ISOLATION VALVE 

1-CH-HCV-12006. B LETDOWN ORIFICE ISOLATION VAI.VE 

1-Ctl-tICV-1200C. C LETDOWN ORIFICE I S O L A T I O N  VALVE 

6 Ad jus t  I-CH-PCV-1145 t o  o b t a i n  300 ps ig  Letdown pressure a s  
i n d i c a t e d  on 1-CH-PI-1145. NONREGCNCRATIVC HEAT EXCH OUTLET PRESS. 

7 Place 1-CH-PCV-1145 i n  AUTO. 

8 Ad jus t  Charging and Letdcwn t o  ma in ta in  program PRZR l e v e l .  

-END- 
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QUESTIONS Fi€PQRT 
for sroquestions 

G2.4.45 001 

Unit 1 'k in Mode $I when a SI and loss of offsite power occurs. The cr& transitionedi 
E-1, "Loss of Primary or Secondary Coolant" based on indications of a LBLOCA. The 
Unit Supervisor is reading the step, "Check if SI Can Be Terminated." The Shift 
Manager is scanning the annunciator panels. The following illuminated annunciators 
are noted during this review: 

H-F3 4 KV BUS 1H EMR SUP BKR AUTO TRiP 

F-E8 AFW SUPPLY 20 MIM WATER REMAINjNG 

J-A2 RWST LO LEVEL 

J-F5 LHSl PP IB LO OR OL TRIP 

The Shift Manager uses alternate indications and verifies the conditions that caused 
these alarms still exist. 

Based on these indications the Shift Manager will instruct the crew to 

A:, transition to 1 -ES-1.3, "Transfer to Cold Leg Recirculation," then to 1-ECA-1. I ,  

B. transition to 7 -ES-1.3, "Transfer to Cold beg Recirculation," then back to 1 -E-I, 'I 

6. perform 1-AP-22.5 "Loss of Emergency Condensate Storage Tank," per the CAP to 

D. verify the LHSl Pump suction transferred to the containment sump and continue in 

"Loss of Emergency Coolant Recirculation." 

Loss of Primary or Secondary Coolant." 

preclude going to I-FW-H.1 on a loss of heat sink. 

~- E l ,  ~- "Loss of __ Primary or Secondary Coolant." 
~ __ ~ - 

A. This is the correct answer. With the H Emergency Bus de-energized and the B LHSl 
Pump tripped, the crew has lost recirc capability. Transition to 1-ECA-I .1 "Loss of 
Emergency Coolant Recirculation" will be required. 

B. This answer is incorrect. Transfer to ES-1.3 " Cold Leg Recircalation" is required. 
This will direct you to ECA-I . I  with no RHR Pumps running. It does not send you back 
to E- l  unless you can successfully transfer to cold leg recirc. The transition to ES1.3 off 
the CAP makes this answer plausible. If examinee doesn't make the connection 
between the annunciators and a loss of recirc. Capability they will choose this answer. 

6. This answer is incorrect. The annunciator setpoint for F-E8 is 46.29%. The CAP 
directs performance at 40%. It also is not a priority in this accident. H-4 will kick the 
operator out at step 1 if a LBLOCA is in progress. Steam generators are not needed as 
a heat sink. Examinee may choose this answer based on CAP criteria and not 
prioritizing annunciators correctly. 

D. This answer is incorrect. The setpoint for annunciator J-A2 is 22.8%. Examinee may 
associate this with the lowest of setpoints. This would be 3%. Procedural cautions 
require verification of LHSl Pump suction transfer to the containment sump. , 

WQdnesday, May 05,2004 2:29:23 PM 3 
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for sroquestions 

Emergency Procedurefllan 
Ability to prioritize and interpret the significance of each annunciator or alarm. 

1 

This is a new question. 
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I-EI CAP 

AFW SUPPLY 20 MIN WATER REMAINING" 

1 -ES-I .3 step 8 
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Group: 
Type(BankfModfl\lew): NEW 
Reference(YlN): N 
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3.4: Transfer to Cold-leg Recirculation (143-1.3) .. 

3.4.la. Objective 

List the following information associated with 1-E§-1.3, "Transfer to Cold Leg Recirculation." 

e Purpose of the procedure 

Modes of applicability 

Entry conditions 

e Major action categories 

e 

3.4.4b. Content 

1. Following large-break loss of coolant accidents, the inventory in the refueling water storage tank will 

be depleted as water is injected into the RCS and spills to the containment floor via the break. 

1 . I .  Eventually the RWST level will decrease to 23% which will necessitate a transfer of the Safety 

Conditions that result in leaving the procedure 

._ 

Injection System to cold leg recirculation. 

1.2. ES-1.3 TRANSFER TO COLD LEG RECIRCULATION provides the operator with the guidance 

necessary to align the Safety Injection System for cold leg recirculation. 

2. ES-? .3 is applicable in modes 1, 2, and 3. 

3. ES-1.3 may be entered from any of the following Emergency Operating Procedures: 

3.1. E-I, LOSS OF REACTOR OR SECONDARY COOLANT 

3.2. ECA-2.1, UNCONTROLLED DEPRESSURlZATlON OF ALL STEAM GENERATORS 

3.3. FR-C.l, RESPONSE TO INADEQUATE CORE COOLING 

3.4. FR-C.2, RESPONSE TO DEGRADED CORE COOLING 

~. 
3.5. FR-C.3, RESPONSE TO SATURATED CORE COOLING 

03/26/84 
._ 
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- 3.6. FR-H.1, RESPONSE TO LOSS OF SECONDARY HEAT SINK 

3.7. ES-1.3 may also be entered when RWST level has decreased to 23% and cold-leg recirculation 

is required. 

4. The major action categories associated with ES-1.3 are as follows: 

4.4. Align Safety Injection System for recirculation 

4.2. Align recirculation spray if necessary 

5. After actions have been taken to transfer the Safety Injection System to the recirculation mode, a 

transition is made from ES-1.3 to the procedure and step in effect. 

5.1. If recirculation flow cannot be established, a transition is made from E§-1.3 to ECA-1.1. LOSS 

OF EMERGENCY COOLANT RECIRCULATION. 

-.. .. 



CONTINUOUS ACTION PAGE FOR 1-E 1 

ADVERSE CONTAINMENT CRITERIA 
- IF either of  the following conditions exist. 

e 

use setpoints in brackets: 
20 psia Containment pressure. Q& 
Containment radiation has reached or exceeded 1.E5 R/hr (70% on High 
Range Recorder). 

RCP TRIP CRITERIA 
- IF both conditions listed below exist, 

e RCS subcooling based on Core Exit TCs 

CIIARGING PUMP RECIRC PATH CRITERIA 

trip a l l  RCPs: 
Charging Pumps - AT LEAST ONE RUNNING AND FLOWING TO RCS, 

LESS THAN 200F 165°F). 

RCS pressure decreases to less than 1275 psig [1475 psig] RCPs tripped. 

RCS pressure increases t o  2000 psig. T I f E N  open Charging Pump Recirc Valves. 
close Charging Pump Recirc Valves. 

SI REINITIATION CRITERIA 
- IF either condition listed below occurs. TKEN manually start Charging Pumps and 
align BIT: 
o 

a PRZR level - CANNOT BE MAINTAINED GREATER THAN 21% [40%1 

ECST LWEI, CRITERIA 
- WHEN the ECST level decreases to 40%. TIIEN initiate 1-AP 22.5. LOSS OF 
EHERGENCY CONDENSATE STORAGE TANK 1-CN-TK 1. 

RCS subcooling based on Core Exit TGs - LESS THAN 25'F [75"Fl, QR 

1. 

2 .  

3. 

4 . 

5 .  

6 .  

7.  

8 .  

3 .  

10. 

- 11. 

SECONDARY INTEGRITY CRITERIA 
- IF either of  the following conditions exist@ the affected SG has NOT been 
isolated. THEN GO TO 1-E-2, FAULTED STEAM GENERATOR 1SOI.ATION. STEP 1: 

Any SG pressure is decreasing in an uncontrolled manner. OR 
Any SG has completely depressurized. 

-- 1 E 3 TRANSITION CRITERIR 
- IF either of  the following conditions exist. THEN manually start Charging 
Pumps. align BIT, arid GO TO 1-E-3. STEAM GENTGUTOR TUBE RUPTURE. STEP 1: 

Any SG level is increasing in an uncontrolled manner. QR 
Any SG has abnormal radiation. 

COLD LEG RECIRCULATION TRANSFER CRITERIA 
- IF RWST level decreases to less than 23%. THEN GO TO 1-ES-1.3. TRANSFER TO 
COLD LEG RECIRCULATION. STEP 1. 

US TERMINATION CRITERIA 
IF either condition listed below occurs. THEN Derform 
I - .  
Attachment 3, TERMINATION OF QUENCH SPRAY: 
* Containment pressure - LESS THAN 12 PSIA. Q& 

RWST level LESS THAN 3% QS Pump amps - FLUCTUATING 

CASING COOLlNG TANK LEVEL 

1-RS-MOV-LOOA and I-RS-MOV-100B and stop both Casing Cooling Pumps. 

RCP CRITERIA 
Seal injection flow should be maintained t o  all K C Y s .  

the Casing Cooling Tank level decreases to 4%. THEN close 

12. REACTIVITY CONTROL CRITERIA 
An Operator should be sent to locally close and lock I CII 217. 
PG to Blender Isolation Valve. 



TRANSFER TO COLD LEG RECIRCULATION 

CAUTION: To prevent pump damage. any pumps taking suction from the RWST must be 
stopped before reaching 3% RWST level. 

~ * . .  f * f ~ . . f f ~ . * . . ~ . . . ~ * * * . ~ * * * * ~ ~ * * * * ~ .  

8._ ALIGN SI SYSTEM FOR COLD LEG 
RECIRCULATION: 

a) Verify Low-Head SI Pump - AUTO 
ALIGNMENT : 

1) Low-Head SI Pump Discharge 
Valves to Charging Pumps - 
OPEN: 

1 -SI --KOV- 1863A 
I-SI-MOV-1863B 

Manually align valves in sequence 
as necessary. 

IF at least one flow ath from the 
Containment Sump to t e RCS cannot 
be established Q& maintained, TIlEN 
do the followlng: 

E - 

.i Initiate Attachment 2 .  PRIMARY 
PLANT VENTILATION ALIGNMENT 

GO TO 1 --ECA-1 . I, LOSS OF 
EMERGENCY COOLANT RECIRCULATION, 

2 )  Low-Head SI Pump Recirc 
Valves - CLOSED: 

* 1-SI-MOV-1885A 
= 1-SI-MOV 1885C 
1-SI-MOV-1885B 

0 1-SI-MOV 1885D 

3 )  Low-Head SI Pump Suction 
From Containment Sump - OPEN: 

* 1-SI-MOV 1860A 
1-SI-MOV 186OB 

4 )  Low-Head SI Pump Suction 
From RWST .- CLOSED: 

* 1 -SI -MOV- 1862A 
0 1 SI MOV 1862Fr 

b) Closc Charging Pump Suction 
From RWST Isolation Valves: 

1-CH-HOV 1115R 
1-CH-MOV-1115D 

c )  Verify continued flow of 
Charging Pumps - INDICATED: 

STEP 1. 

* 1-SI-FI-1943 
1  SI --PI - 1941 - 1 



URGINIA POWER 1-EI-C5-2IH A"'C1ATQR F3 1-AR-W-F3 
IQRTH ANNA POWER STATION REV. l 
i'"q0VA.L: ON FILE Effective Bate:07/26/01 

EMR SUP BKE? 
AUTO TRIP 

. O  Probable Cause 

1.1 Generator field over excitation (135A;) 
1.2 Exciter emergency shutdown button pushed (local or remote] 
1.3 Shutdown of diesel (local or remote) with out-put breaker closed 
1.4 Engine overspeed (>1050 RPM), lube oil pressure low (e17 P S I ) ,  

start failure (~662.5 RPM and el$ PSIG lube oil press after T seconds 
for start circuit #2 or e250 RPM and coolant pump discharge e10 PSIG 
after 7 seconds fer start circuit #l), or both emergency stop buttons 
pushed (local or remote) 

1.5 Lube oil temperature high (>23O0F), cooling water temp. high (3205'F) 
or crankcase pressure high (s.6" water), with no auto staat signals 
(Safety Injection or undervoltage on "H" bus;) 

.O Operator Action 

2.1 Verify I5B2 trip. 

2.2 Verify 1J emergency diesel operating or operable for minimum 
safeguards. 

.. 2.3 Notify Shift Supervisor. 

2.4  Determine cause of trip from electrical relay targets OX 
from local diesel alarm panel. 

2.5 Submit required Work Requests. 

2.6 Refer to 1-MOP-6.90 €or surveillance requirements. ILH EDG is 
inoperable. 

.O References 

3 .  I ESK-22-12V 
3.2 LSK-22-12U 
3.3 LSK-22-12s 
3.4 LSK-22-12K 
3.5 LSK-22-12J 
3.6 LSK-22-12L 
3.7 Tech Spec 3 .  3.8.1.2 (ITS 3.8.1, 3.8.2) 
3.8 ET EE-98-037 Rev. 0, Correction to Station Controlled Documents 

for- EDG Speed Switches 

.O Actuation 

:.I Relay 74 - 15H2 auto trip alarm relay 
4.2 Refer to emergency diesel generator 1H annunciat.or responses 



'IRGINIA POWER 1-EI-CB-ZIF A"CIAT0R E8 
lORTB ANNA POWER STATION 
J'RROTIAL: ON FILE 

20 MIN WATER 
REMAINING 

1-AF-F-E8 
REV. 1 

Effective Date:U7/01/98 

46.29% (13 ft) 

IOTE: This annuncaitor is based upon an AFW flow rate of 350 gpm. Higher flow 
rates will result in less than 20 minutes of water remaining. 

.0 Probable Cause 

1.1 Usage of water from 1-CN-TK-1, Emergency Condensate Storage Tank, to 

1.2 Rupture of 1-CN-TK-1 or Auxiliary Feedwater lines 
&upply Auxiliary Feedwater 

. O  Operator Action 

2.1 Make up to 1-CN-TK-1, Emergency Condensate Storage Tank, 
from 300,000-gallon 6N tanks using 1-OP-31.2, Steam Generator 
Auxiliary Feedwater System. 

2.2 IF Auxiliary Feedwater is NOT in use, THEN verify no leaks in 
Auxiliary Feedwater System. 

2.3 IF 1-CN-TK-1 is inoperable, THEN GO TO 1-AP-22.5, Loss of Emergency 
Condensate Storage Tank 1-CN-TK-1. 

. O  References 

3.1 1171§-FM-73At 74A 
3 . 2  11715-ESK-lOBAK, IOF 
3.3 DCP 92-003-1, Annunciator Windows Engraving and Relocation 
3.4 1-AP-22.5, Loss of Emergency Condnesate Storage Tank 1-CN-TK-I 
3.5 I-OP-31.2, Steam Generator Auxiliary Feedwater System 
3 . 6  Instrument Loops 11715-CN-001, 071 
3.7 CT.5 Assignment 02-98-2103-008 

.0 Actuation 

4.1 1-CN-LT-IOUA input to 1-CN-LC-100A 
4 . 2  1-CN-LT-lUOB input to 1-CN-LC-100B 



JIRGINIA POWER 1-EI-CB-21J A"CIAT0R A2 1-AR-J-A2 
\X.RTH ANWA POWER STATION REV. 0 
~PPROVAII: ON FILE Effective Date:06/13/97 

RWST < 22.8% 
LEVEL 

L.O Probable Cause 
1.1. Failure of I-QS-ET-100A or lOOB or l-QS-LAL,-lOOA-3 or 10033-3 
1.2 CBA in progress 
1.3 
1.4 Rupture of RP syscem piping while aligned to RWST 

2.1 Verify RWST level. 
2.2 IF CDA in progress, THEN GO TO 1-ES-1.3, Transfer To Cold Leg Recirc. 
2.3 IF filling Reactor Cavity using LHSI Pump, THEN ensure SI Recirc Mode 

Reset pushbuttons, Train A and Train B, have been depressed, to 
prevent swapover of LHSI Pump suction to the Containment Sump. 

2.4 IF borating or filling the RWST AND level begins to decrease, THEN 
secure fill lineup through RP system, UNTIL RP system is verified 
intact ~ 

Filling Reactor Cavity during refueling 

1 . 0  Operator Action 

2.5 If level is NOT low, THEN submit Work Request on level transmitter. 
I .  0 References 

3.1 11715-LSK-29-5B 
3.2 NAPS Instrumentation Manual page QS003 and QS004 
3.3 Loop Diagram 1-L-QS100A 

3.5 DCP 90-13, Steam Generator Replacement 
3.6 ET CE-96-014, Rev 0, Mode 5 & 6 Compensatory Measures Recommended for 

3.4 EWR 89-571 

. Problem Reported in Deviation Report No. N-96-0278 
. O  Actuations 

4.1 1-QS-LSL-100A-2 and 1-QS-LAS-100B-2 RWST low level alarm switches. 
Feed signals to 1-QS-LAL-l00A-3 and 1-QS-LAL-100B-3 



IIRGINIA POWER 1-EI-CB-21J ANNUNCIATOR F5 1-AR-J-F5 
JORTH ANNA POWER STATION REV. 0 
i'-POVAL: ON FILE Effective Date:06/13/99 

LO OR OL 

..O Probable Cause 

1.1 Control switch in "PULL-TO-LOCK" 
1.2 Overload trip of 1-SI-P-lB due to mechanical failure, electrical 

failure, or excessive flow 

!.O Operator Action 

2.1 Place control switch in "AUTO AFTER STOP" if 1-SI-P-1B is available. 

2.2 Notify Shift Supervisor. 

2.3 Submit required Work Requests. 

i .  0 Reference 

3.1 11715-LSK-26-2A 
3.2 11715-ESK-10- 

Actuations 

4.1 Instantaneous or inverse time phase to ground overcurrent (64)  
4.2 Instantaneous or inverse time overcurrent-Phase A, Phase B, or 

4.3 Control switch contacts for 'PULL-TO-LOCK" alarm 
Phase C (50/51) 



QUESTIONS REPORT 
for sroquestions 

., . .~ ~~. -. ~ .. 
009EA2.23 001 

Unit 1 has experienced a reactor trip and safety injection. The following plant 
conditions currently exist: 

RCS temperature is 498 degrees 

0 RCS pressure is 700 psig 
0 Steam generator pressures are 980 psig and stable 
0 Steam generator levels are stable 
0 No rad monitors are in alarm 

RCP operating parameters are as follows: 

Motor Bearing Temp Stator Winding Temp Proximity Vibs 
"A  RCP 189°F 189°F 7 mils. 
"B" RCP 154°F 194°F 4 mils. 
'ic'f RCP 149°F 198'F 5 mils. 

The crew has just transitioned to 1 -El, I' Loss of Reactor or Secondary Coolant." The 
crew should 

AY trip all WCP's in accordance with the appropriate continuous action page Bo 
minimize RCS inventory loss 

B. trip the A RCP in accordance with the precautions and limitations of I-QQ-5.2, 
"Reactor Coolant Pump Startup and Shutdown," to prevent pump damage 

6. trip all RCPs in accordance with the appropriate continuous action page to prevent 
excessive WCS cooldown 

D. trip the C RCP in accordance with the precautions and limitations of 1-OP-5.2, 
"Reactor Coorant Pump Startup and Shutdown," to prevent pump damageL 

A. This is the correct answer. Examinee will have to be able to determine subcooling 
requirements and know the bases for tripping RCP's in Westinghouse EOP's. 

B. This answer is incorrect. The examinee could choose this answer based on RCP 
tripping criteria tisted in 1-OPd.2. The list of criteria is long and the student may recall 
setpoints but have difficulty determining which setpoint goes to what criteria. The 
examinee may choose this answer based on "A RCP Motor Bearing Temp being 
much higher than the other RCP's. The examinee may choose this answer because he 
got the proximity trip confused with the seismic setpoint. 

C.This answer is incorrect. Even if the examinee determines the need to trip all RCP's 
based on subcooling, they may not be clear as to the reason why. WCP's are started in 
the EQP's to give mixing and prevent PTS concerns. 

D. This answer is incorrect. The examinee may choose this answer based on C RCP 
stator temperature being the only one above the Motor Bearing Hi Temp. setpoint of 
195 dearees. - 
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QUESTIONS REPORT 
for sroquestions 

Ability to determine and interpret the following as they apply to Small Break LBCA: RCP operating 
parameters and limits 
(CFR: 41.10/43.5/45.13) 

Modified bank question 5996 

References: 

Objective 12451 from study guide on Emergency Procedures 
I-E-l Continuous Action Page 
Bases document for RCP trip criteria 
1 -0P-5.2 RCP Startup and Shutdown precautions and [imitations 
Steam Tables. 

Level(ROlSR0): SRO 

Type(BanklRlod/New): MOD 
Group: 1 

Rekrence(YN): Y 

.- 

Wednesday, May 05,2004 2:29:23 PM 

Ticr: 1 
Importance Rating: 2313.3 
Ccg(Know1cdgdComp): COh4F'RE€ENSIVE 
Last Exam(Y): N 
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I: 
A COCA has occurred inside the Unit 1 containment. The operating team is implementing I-E-0, 
Reactor Trip or Safety Injection. Conditions are as follows: 

e 

Containment pressure is 21 psia. 

Containment pressure has remained less than 25 psia 

Core exit temperature is 350°F (average of 5 highest). 

RCS pressure is 276 psig. 

HHSl total flow is 500 gpm. 

0 - 
Which ONE ofthe following is the required action concerning operation of the RCPs? 

A. 

B. 

C. 

D. 

RCPs should be secured due to low subcooling. 

RCPs should not be secured. 

RCPs should be secured due to loss of CC flow. 

RCPs should be secured due to RCS pressure being 1295 psig. 

Answer: A 



. .  . .  . . .  

2.1.3a. Qbjective 

Explain the following concepts concerning the reactor coolant pump (RCP) trip criteria in the emergency 
response guideline procedures. 

Type of accident that requires the RCP trip criteria to be met in order to ensure that core protection is 
provided 

Consequences of not tripping the RCPs when the criteria are met 

Conditions that require the RCPs to be tripped 

Why RCPs should remain running when no high-head safety injection flow is being delivered to the 
RCS 

Why RCS subcooling based on core exit thermocouples is used as an RCP trip criteria 

0 

e 

2.1.3b. Content 

1. Running reactor coolant pumps during accident conditions is beneficial in most cases. 

1.1. Reactor coolant pumps enhance core decay heat removal since they provide forced flew 

.. 

circulation of the reactor coolant. 

1.2. In addition, reactor coolant pump operation allows the use of pressurizer spray for RCS pressure 

control. 

1.3. However, under certain accident conditions running reactor coolant pumps for extended periods 

could result in negative consequences. 

1.4. The foldout page of E 4  contains criteria, whlch directs the operator to trip the reactor coolant 

pumps based on observed plant conditions. 

1.5. Reactor coolant pump trip criteria is generally required for small-break-loss-of-coolant accidents. 

1.6. Reactor Coolant System inventory depletion exasperated by extended reactor coolant pump 

operation could cause the core to uncover under certain conditions. 

2. During small break loss-of-coolant accidents, the major objective is to leave the reactor coolant 

pumps running until the point at which the RCS break becomes uncovered. 
.. 

__I__ 
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. ~. 2.1. When RCS inventory has been reduced to the point where the break is uncovered, the reactor 

coolant pumps are secured in order to allow the coosant to separate into a distinct liquid and 

vapor phase. 

2.2. Once phase separation occurs, steam will vent from the RCS break. 

2.3. Venting steam will allow for a greater RCS pressure reduction with minimum RCS inventory 

depletion. 

2.4. As RCS pressure is reduced, more high-head safety injection flow will be delivered to the core. 

2.5. If reactor coolant pump operation continues beyond the point at which the break uncovers, 

excessive RCS inventory depletion will occur as a two-phase water steam mixture issue from the 

break. 

2.6. The core would uncover if the reactor coolant pumps were to be tripped later in the event. 

2.7. After the phase separation occurs, the core would be blanketed by steam since insufficient liquid 

inventory would be present. 

3. All reactor coolant pumps must be tripped when the following criteria is satisfied: 

3.1. At least one charging pump must be running and Rowing to the RCS and; 

3.2. RCS subcooling based ofl core exit thermocouples is -25°F [W] or less. 

4. If high head safety injection is not in service, the reactor coolant pumps should be left running even 

when the subcooling criterion is met. 

4.1. Without a source of high-pressure makeup to the RCS. the core would eventually uncover once 

the reactor coolant pumps are secured and the phase separation occurs. 

4.2. Following the phase separation. depletion of RCS inventory will continue with no make up. 

4.3. As such, the reactor coolant pumps are left running to allow the circulation of a two-phase 

mixture and ensure that some degree of core cooling is maintained. 

4.4. Additionally, continued reactor coolant pump operation will heip expedite RCS depressurization. 

4.5. Makeup for RCS inventory depletion will occur once the RCS has been depressurized to the 

point where injection of the safety injection accumulators occurs followed by LHSl flow. 
-. 
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5. It should be noted that it is not necessary to secure the reactor coolant pumps unless there is a loss 

of RCS inventory. 

5.1. The rate at which RCS inventory is lost begins to decrease only when the break uncovers and 

the reactor coolant pumps are secured (only steam flow out the break). 

5.2. RCS subcooling is used to monltor the extent of RCS voiding during a smail-break-loss-of- 

coolant accident. 

5.3. The upper core area will be the first region of the core to uncover when the reactor coolant 

pumps are secured. 

5.4. It is therefore prudent to monitor RCS subcooling using the temperature at the core exit. 

5.5. As long as adequate RCS subcooling exists, RCS inventory should be such that the upper 

region of the core will remain covered if the reactor coolant pumps are tripped. 

5.6. If RCS subcooling based on core exit thermocouples is adequate, the reactor coolant pumps 

should be left running. 

5.7. Their continued operation will enhance core cooling and RCS pressure control. 

5.8. However, inadequate core subcooling is an indication of excessive RCS voiding. 

5.9. In this case. the reactor coolant pumps should be secured to minimize WCS inventay loss and 

the potential for uncovering the core. 



VIRGINIA POWX 
NORTH ANNA POWER STATION 

4.5 

4.6 

4.7 

4.8 

The finz RCP started will initiate force 
reverse flow. 

The RCP Trip Criteria are as follows: 

Flow in all non-isc 

1-OP-5.2 
REVISION 34 

PAGE 18  OF64 

ked RCS Loops, due to 

Hot and Cold beg Isolation Valves for RCP beig started open in coincidence with 

RCP loop flows increasing within 30 seconds after closing breaker 

9 RCP starting current 

RCP proximity vibration greater than 20 mils 

* RCP seismic vibration greater than 5 mils 

0 Number 1 Seal AP less than 200 psid 

Number 1 Seal Leakoff flow less than allowed by the curve in Attachment 1 

Number 1 Seal Leakoff flow is 2 5.9 gpin 

* RCP Motor Bearing temperatures greater than 195°F 

RCP I ~ w e r  Seal Water Bearing (Pump Bearing) temperature greater than 225°F 

RCP Stator Windirag tmiperature greater thm 3M°F 

* Loss of Seal Injection CC to RCP Thermal B d e r  

decreasing within 30 seconds after breaker closure 

E after a pump start, Number 1 Seal AP is rapidly decreasing 
Nuniber 1 Seal AP will decrease to less than 200 psid, TH%;,hT the affected RCP M!J.ST 
be stopped when the Number 1 Seal AP reaches 2Ao psid. This will ensure enough seal 
flow is avaiIable during pump coastdown. 

it is imminent that 

Start only OW, RCP at a hie. 



CONTINUOUS ACTION PAGE FOR 1 - E l  -. 

ADVERSE CONTAINMENT CRITERIA 
- IF either of the following conditions exist. THEN use setpoints in brackets: 
a 

20 psia Containment pressure. Q& 
Containment radiation has reached or exceeded 1.E5 R/hr (70% on High 
Range Recorder). 

RCP TRIP CRITERIA 
- I F  both conditions listed below exist. 

Charglng Pumps - AT LEAST ONE RUNNING AND FLOWING TO RCS. 
trip all RCPs: 

RCS subcooling based on Core Exit TCs - LESS THAN 200F [65°F]. 

CHARGING PUHP RFXIRC PATH CRITERIA 
RCS pressure decreases to less than 1275 psig fi475 psig] RCPs tripped. 

TIfEN close Charging Pump Recirc Valves. 
E RCS pressure increases to 2000 psig. THEN open Charging Pump Reci.rc Valves. a 

SI REINITIATION CRITERIA 
- IF either conditian listed below occurs, TI1EN manually start Charging Pumps and 
align BIT: 
e RCS subcooling based on Core Exit TCs - LESS T W  25°F [75'F] ~ E 
e P E R  level - CANNOT BE MAINTAINED GREATER T W  21% [ 4 0 % ] .  

ECST LEVEL CRITERIA 

EMERGENCY CONDENSATE STORAGE TANK I-CN-TK-1. 

SECONDARY INTEGRITY CRITERIA 
- IF either of the following condit.ions e x i s t m  the affected SG has NOT been 
isolated. THEN GO TO 1-E-2, FAULTED STEAM GENERATOR ISOLATION. STEP 1: 

* 

the ECST level decreases to 40%. THEN initiate 1-AP-22.5. LOSS OE 

Any SG pressure is decreasing in an uncontrolled manner. OR 
Any SG has completely depressurized. 

1-E-3 TRANSITION CRITERIA 
- IF either of the following canditions exist. THEN manually start Charging 
Pumps, align BIT. and GO TO bE.3. STEAM GENERATOR TUBE RUPTURE, STEP 1: 
* 
e Any SG has abnormal radiation. 

COLD LEG RECIRCULATION TRANSFER CRITERIA 
- IF RWST level decreases to less than 23%. TIIEN GO TO I-ES-1.3, TRANSFER TO 
COLD LEG RECIRCULATION, STEP 1. 

QS TERMINATION CRITERIA 
- I F  either candition listed below occurs, THEM perform 
Attachment 3. TERMINATION OF QUENCH SPRAY: 

Containment pressure - LESS THAN 12 PSIA. 
e RWST level - LESS THAN 3% QS Pump amps - FLUCTUATING 

Any SG level is increasing in an uncontrolled manner. 

1. 

2. 

3. 

4. 

5. 

6.  ._ 

7 

8. 

9. 

10. 

. .- 11. 

CASING COOLING TANK LEVEL 
WHEN the Casing Cooling Tank level decreases to 4%. THEN close 
1-RS-MOV lOOA and 1-RS MOV-?@OB and stop both Casing Cooling Pumps 

RCP CRITERIA 
Seal injection flow should be maintained to all RCPs. 

12. REACTIVITY CONTROL CRITERIA 
An Operator should be sent to locally close and lock 1 CH-217. 
PG to Blender Isolation Valve. 



CONTTNUOUS ACTION PAGE FOR 1-E-0 

1. 

2. 

3 .  

4 .  

5. 

6 .  

7 .  

8 .  

9 .  

ADVERSE CONTAINMENT CRITERIA 
* either of the following conditions exist, THEN use setpoints in brackets: 

e 20 psia Containment pressure. 

a Containment radiation has reached or exceeded LO5 R/hr (70% on High 
Range Recorder). 

SI FLOW CRITERIA 
- IF SI is actuated &JJ High-Head Cold Leg SI flow is NOT indicated, THEN initiate 
Attachment 6. MANUAL VERIFICATION OF SI FLOWPATH. 

RCP TRIP CRITERIA 
IF both conditions listed below exist. T" trip all RCPs: 

Charging Pumps - AT LEAST ONE RUNNING AND FLOWING TO RCS. 

RCS subcooling based on Core Exit TCs - LESS TUAN 280F [65OFI. 

CHARGING PUMP RECIRC PATH CRITERIA 
* E RCS pressure decreases to less than 1275 psig [1475 psig] @ RCPs 

tripped. THEN close Charging Pump Recirc Valves. 
-rp RCS pressure increases to 2000 p s i g .  T" open Charging Pump 
Recirc Valves. 

ECST LEVEL CRITERIA - WHEN the ECST level decreases to 40%. TIIP.N initiate 1-AP-22.5. LOSS OF 
EMERGENCY CONDENSATE STORAGE TANK 1-CM-TK-1. 

CDA ACTUATION CRITERIA 
- IF Containment pressure exceeds 28 psia. TI1EN do the following: 

a)  Manually actuate CDA. 
b) Ensure CC Pumps STOPPED. 
c )  Stop all RCPs. 
d) Ensure QS Pumps RUNNING. 
e) 
f) Initiate Attachment 2, VERIFICATION OF PHASE B ISOLATION. 
g) Initiate Attachment 3 ,  PRIMARY PLANT VENTILATION ALIGNMENT. 

CONTAINMENT RECIRC MODE CRITERIA 
To prevent possible radjoactive release from the RWST. VCT level should be 
maintained greater than 22%.  

8 

Ensure QS Pump Discharge MUVs OPEN. 

RCP CRITERIA 
Seal injection flow should be maintained to all RCPs. 

REACTIVITY CONTROL CRITERIA 
An Operator should be sent to locally close and l o c k  1-CH-217. 
PG t o  Blender Isolation Valve. 



QUESTIONS REPORT 
for sroquestions 

- . . . . ... ~ ~ ~ ~ . . .  . . 
024AG2.1.32 001 

a normal trip from 108% power, the reactor operator identifies the following 

Shutdown bank "A" rod J3 indicates 45 steps 
* Shutdown bank "B" rod G7 indicates 10 steps 

a Control bank "C" rod M12 indicates 11 steps 
* Control bank "D" rod P-8 indicates 22 steps. 

Emergency boration was initiated via 1-CH-241, Manual Emergency Borate Valve, at 
0845. 

Based on these indications, emergency boration must continue until 

A?' 45% of the boric acid storage tank has been inserted 
B. 75 minutes have elapsed since initiation of emergency boration 
C. 30% of the boric acid storage tank has been inserted 
D. 50minutes have elaped since initiation of emergency boratisn . -~ 

A. This is the correct answer. Working through the table the answer comes up with 3 
equivalent stuck rods. 15% BAST level is what is required per rod to satisfy the 
requirements of emergency boration. This totals 45%. 

B. This answer is wrong. The note at the top of the attachment requires the use of 
BAST level to verify boration if using 1 -CH-241. If examinee doesn't use guidance of 
the note, this answer would be correct. 

C. This answer is wrong. tt is the BAST total for 2 stuck rods. Examinee could pick this 
answer if they incorrectly use the table to derive stuck rod equivalents. The answer was 
kept divisabfe by 15 to allow examinee to come up with this number. 

B. This answer is wrong. This is the boration time for 2 stuck rods. lt also doesn't use 
BAST level to determine adequate boration as required by the note in the front OB the 
attachment. If examinee doesn't use guidance provided by the note or derives stuck rod 
equivatents wrong they could come up with this answer. 

Emergency Boration 
Ability to explain and apply all system limits and precautions. 

North Anna bank question 5720 

References: 
Objective 12481 from study guide on Emergency Procedures 
1 -ES-Q.I , Attachment 2 
1-ES-0.1, Step 6 
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2.3.9a. Objective 

Explain the following concepts concerning verifying that all controi rods are fully inserted in IbS-0.1, 
"Reactor Trip Response" (SEN-132, SEN-134). 

0 Basis 

e Condition requiring emergency boration 

0 

Three acceptable methods of establishing boration flow 

How the required emergency boration time is determined 

Three conditions that allow termination of emergency boration flow 

2.3.9b. Content 

1. Following a reactor trip, it is important to verify that all control rods have fully inserted. 

1.1. This verification provides the operating crew with assurance that the core is in a subcritical ... 

condition. 

1.2. The reactor core is designed such that adequate shutdown margin will exist with one rod fully 

withdrawn after a reactor trip. 

1.3. However, shutdown margin is compromised when one or more control rods are stuck more than 

10 steps from the fully inserted position. 

2. ES-0.1 directs the operator to initiate an emergency boration when two or more control rods indicate 

that they are stuck more than 18 steps from the fully inserted position. 

3. There are three acceptable methods used for establishing boration flow. 

3.1. Each of these three methods begins with shifting the in-service boric acid transfer pump to fast 

speed 

3.2. The first and most desirable method is to open the emergency borate motor-operated valve 

electrically by placing its control switch in the OPEN position. 
- 
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. . . . .. .. . . . 

3.3. If this method of emergency boration fails, an operator is dispatched to manually open the 

emergency borate motor-operated valve locally. 

3.4. If the emergency borate motor-operated valve cannot be opened, then the Blender iS placed in 

the Borate Mode to allow the boric acid integrator to function, then the boric acid to blender flow 

control valve is opened and an operator Is dispatched to locally open Vre manual emergency 

borate valve. 

4. The amount of emergency boration that is required is determined by using an attachment to ES-0.1. 

4.1. The attachment to ES-0.1 has the operator determine "total equivalent stuck rods". 

4.2. Any rod indlcating greater than 20 steps is considered as one equivalent stuck rod. 

4.3. For rods indicating 4 i to 20 steps inclusive a table is used to determine the equivalent stuck rods 

(EQSR) 

4.3.1. 1-5 rods 1 EQSR 

4.3.2. 6-9 rods 2 EQSR 

4.3.3. 10-16 rods 3 EQSR 

4.3.4. 17-32 reds 4 EQSR 

4.3.5. 33 or more 5 EQSR. 

4.4. As an example, assume five control rods failed to fully insert following a reactor trip. 

4.4.1. Indicated red position is as follows: 14, 11. 20, 35, and 200 steps. 

4.4.2. The two rods that are > 20 steps out have the reactivity worth of 2 EQSR. 

4.4.3. The three rods that are between 11 and 20 steps out have the reactivity worth of 1 

EQSR. 

4.5. The total number of "equivalent stuck rods" is three. 

5. Emergency boration is to continue until one of three conditions is satisfied. 

5.4. Emergency boration has been in service for the at least 25-minutes for each "equivalent stuck 

rod." 
. .. 

5.2. Boric acid storage tank level has decreased 15% for each "equivalent stuck rod." 

03/%6i 
- 
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REACTOR TRIP RESPONSE 

'I 

6 ._ VERIFY ALL I R Y I s  ~ I O  STEPS OR LBSS I F  TWO o r  more IRPIs i n d i c a t e  
g r e a t e r  t han  10 STEPS, 
emergency bora t e  as follows: 

a )  P lace  t h e  i n - s e r v i c e  Boric Acid 
Transfer Pump i n  FAST. 

b) Open 1-CK-KOV-1350. Emergenc.y 
Borate Valve. 

c )  Verify Emergency Borat ion flow: 

Emergency Borat ion Flow - 
35 GPM OR GREATER 

On-service Boric Acid Tank 
Level - DECREASING 

d )  g Emergency Borat ion flow NOT 
v e r i f i e d .  l o c a l l y  open 
1 CB-MOV~l350 and v e r i f y  flow. 

e )  Emergency Borat ion f l o w  
STILI. NOT v e r i f i e d .  open 
1-CII-FCV-1113A and l o c a l l y  open 
1 - C H - - 2 4 1 .  Manual Emergency 
Borate Valve. 

f) Record t h e  fol lowing:  

Time Emergency Borat ion 
s t a r t e d :  

I n i t i a l  on-serv ice  BAST 
l e v e l :  

g) I n i t i a t e  Attachment 2 .  
EMERGENCY BORATION FOR CONTROL 
RODS NOT FULLY INSERTED. t o  
determine when emergency 
boratl .on can be secured.  

h)  Have t h e  S h i f t  Supervisor  r e f e r  
t o  Tech Spec 4.1.1.1.1.a 
(ITS 3.1.1 and 3.1.4.A). 



EMERGENCY BORATION FOR CONTROL RODS NOT FULLY INSERTED 

- 

- NOTE: If 1-CII-241 i s  used as t h e  flow path.  then  t h e  bora t ion  amount 
should be v e r i f i e d  by t h e  change i n  BAST l e v e l  o r  by a 1-PT-IO 
series procedure. 

l.-Determine cond i t ions  t o  s t o p  Emergency Boration: 

a )  Determine t o t a l  Equivalent  Stuck Rods u s i n g  t h e  fol lowing t a b l e :  

Actual I R P I  

Any Rod >20 steps 1 rod = 1 EQSR -- 

b) E ONLY ONE: Tota l  Equivalent Stuck Rod was recorded i n  Step l a  
t a b l e ,  EEli GO TO Attachment 2 .  EMERGENCY BORnTIOM FOR CONTROL __ 
RODS NOT FULLY INSERTED. Step  2 t o  s top  Emergency Barat ion.  

c )  I F  TWO o r  more T o t a l  Equivalent  Stuck Rods were recorded i n  
Step l a  t a b l e .  THP,N monitor f o r  one of t h e  fo l lowing condi t ions  
t o  s top  Emergency Boration: 

2) minutes f o r  each Equivalent Stuck Rod has  elapsed.  

- OR 

0 15% BAST Level f o r  each Equivalent  Stuck Rod has been 
i n s e r t e d .  

- OR 

Adequate shutdown margin has been v e r i f i e d  us ing  a 1 PT-10 
s e r i e s  procedure. 



EMERGENCY BORATION FOR CONTROL RODS NOT FULLY INSERTED 

2. WHEN Emergency Boration is no longer required. TIIEN stop Emergency 
Boration as follows: 

a) Place Boric Acid Transfer Pump in AUTO. 

b) Close valves that were opened: 

e - 1-CII-MOV-1350 
- 1-CH-FCV-1113A 

* - 1-CH-241 

c) Record the following: 

= Time Emergency Boration stopped: 

Final on service BAST level: - _I 

3 . R e t u r n  to procedure and step in effect 

Ern - 



Unit 1 was operating at 300% when spurious actuation of the main generator protection relay 
861311 resulted in a turbine trip and a rector trip. The operating crew is performing 1-E§-0.4 
REACTOR TRIP RESPQNSE step 6 "Verify all IRPI's - 10 steps or less. The Reactor Operator 
identifies the following: 

* 

* 

Shutdown bank " A  rod J3 indicates 45 steps 

Shutdown bank "B" rod G7 indicates 10 steps 

Control bank "C" rod M I 2  indicates 1 d steps 

Control bank 'V rod $8 indicates 22 steps * 

The crew is unable to q ~ p e r p  Emergency Eloration Valve 1-CH-MOV-1350 electrically or manually 
and has initiated manual emergency bration via 1-CH-241. Based on the number of stuck rods, 
mmml emergency bration must continue until 

A. 

B. 

C. 

Q. 

45% of the boric acid storage tank has been inserted 

30% of the boric acid storage tank has been inserted 

75 minutes have elapsed since initiation of emergency bration 

50 minutes have elapsed since initiation of emergency boration 

Answer: A 
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vicinity of the A hot leg. This activity is expected to take 20 minutes. The Unit 
Supervisoa- 

A. This is the correct answer. Examinee will need to have knowledge of T.S. Bases to 
determine core mapping is acceptable surveillance to stop the RHR pump. The 
examinee will also need to know the applicable time frame for this spec. 

B. This answer is incorrect. The examinee could choose this answer based on limited 
knowledge of the bases. Uniform boron cannot be verified without forced circulation. 
This is mentioned numerous times throughout the bases Boa RHR, but T.S. Bases 
allows forced circulation to be stopped for one hour provided nothing is done to dilute 
the RCS. 

C. Phis answer is incorrect. The examinee could choose this answer if they don't 
differentiate it with the times associated with the IQW water level spec. The 15 minute 
time frame bases was added to this distractor to make it piausible. 

D. This answer is incorrect. The examinee couid choose this answer based on core 
outlet temperature requirements. This is the requirement for stopping RHR under the 
15 minute time frame. Examinee could think that because cavity level is greater than 23 
feet above the flange, RHR is not needed. 

Loss of RHR System 
Knowledge of bases in technical specifications for limiting CondltiQRS for operations and safety limits. 

This question is modified from a Diabeo Canyon bank question. 

References: 
Objective 444 from study guide for Residual Heat Removal 
Tech Spec 3.9.5 and Bases 
Tech Spec 3.9.6 and Bases 

Thursday, May 06.2004 8:4017 AM 1 
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Q W S ~ ~ O R S  Marked for Collection 
11112000 

W C  Diahblo Canyon 
1 

Tech Specs state that in MODE 6, with the water level greater than or equal to 23 feet 
above the top of the vessel flange, AT LEAST one Residual Heat Removal (REIR) train 
shall he operable and in opation,  except that pump may be de-energized for up to one 
hour (per eight hour period) under certain conditions. Which ONE of the following itelus 
describes one of these conditions? 

Core alterations are performed in the vicinity of the reactor vessel hot legs. 

One RHR pump remains operable., and no operations in\,olving core alterations 
are initiated. 

No operations are permitted that would cause a dilution of the RCS boron 
concentration to less than 2500 ppm. 

Core outlet temperature is maintained at least .a0 deg F. helow saturation 
temperature. 



$.la. Objective 

List the following technical specification information as it applies to the Residual Heat Removal System. 
14441 

Requirements. including any exceptions, during modes 4 and 5 (ITS 3.4.6, 3.4.7, 3.4.8. BR 3.4.7, 
SOER-85-4) 

Requirements during modes 1.2, and 3 (TR 3.7.8) 

Requirements, including any exceptions to this requirement, during refueling (ITS 3.9.5, 3.9.6) 

Requirements during dilution (TR 3.1.4) * 

4.lb. Content 

Have trainees refer to copy of FS. 

1. There are several technical specifications and one technical requirement that cover RHR requiremen& in 

modes 4 and 5. 

1.1. TS-3.4.6 (Mode 4) requires two operable loops consisting of any combination of RCS and RHR 

loops with one loop operating. 

1.1.1. It is permissible for the operating reactor coolant pump (RCB) or RHR pump to be secured up 

to one hour as long as: 

1.1 .I. 1 .No operations occur which could add water with boron concentration less than required 

to meet SDM. 

I.I.1.2.Core outlet temperature is at least 10°F below saturation temperature. 

1.1.1.2.1. Prevents a vapor bubble from forming that could disrupt natural circulation flew. 

1.1.1.3.No RCP shall be started with any RCS culd leg temperature s 235°F (Unit I), 270'F (Unit 

2) unless the secondary side temperature of each SG is 5 50°F above each of the RCS 

cold leg temperatures. 
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1.1.1.3.1. Prevents a low temperature overpressurization event due to a thermal transient 

when an RCP is started. 

1.2. TS 3.4.7 (Mode 5, Loops Filled) requires either two operabie RHR hops, with m e  in operation, or 

one operating RHR loop with the secondary side water level of one SG 2 17% (and Its loop stop 

valves open). 

1.2.1. This technical specification is only applicable if - ail unisolated loops are filled (is. - no air in SG 

tubes) 

1.2.1.4.A11ows natural circulation to be used as a backup for the operating RHR pump 

1.2.2.The RHR loop may be removed from operation for s 1 hour per 8 hour period provided: 

4.2.2.1.No operations occur which could add water with boron concentration kss than required 

to meet SDM. 

I .2.2.2.Core outlet temperature is at least 10°F below saturation temperature. 

1.2.3.One RHR loop may be inoperable for up to 2 hours for surveillance testing provided that the 

other RHR loop is operable and in operation. 

1.2.4. No RCP shall be started with any RCS co!d leg temperatures 235°F (Unit I ) ,  290°F (Unit 2) 

unless the secondary side teqerature of each SG is 5 50°F above each of the RCS cold leg 

temperatures. 

1.2.5.All RHW loops may be removed from operation during planned heatup to Mode 4 when at least 

one RCS loop in operation. 

1.3. TS 3.4.8 (Mode 5, Loops Not Filled) requires that No RHR loops be operable with one in operation. 

1.3.1. Applicable if all loops are isolated, or if 

1.3.2.All RHR pumps may be removed from operation for 5 15 minutes when switching from one 

unisobted loop is not filled. 

train to another provlded: 

1.3.2.1.Core outlet temperature is at least 10°F below saturation temperature. 

1.3.2.2.No Operations occur which could add water with boron concentration less than required 

l o  meet SDM. 

I .3.2.3.No draining operations occur to further reduce RCS water volume. 



1.3.3.One RHR loop may be inoperable for up to 2 h o w  for surveillance testing provided that the 

other RHR loop is operable and in operation. 

1.4. TR 3.4.7 requires that the RHW flow rate of RHR loops required to be operable by TS 3.4.6, 3.4.7, 

and 3.4.8 be within limits. 

1.4.1.3000gpmor 

1.4.2.2000 gpm. if RCS temperature is 5 14OoF and time since entry into Mode 3 is 2 100 hours. 

2. TR 3.7.8 requires two RHR subsystems be available in Modes 1,2, and 3 

2.1. An available RHR subsystem is ready to be placed into sewice and will be operable when the units 

meets the conditions for system operation. 

3. There are two technical specifications that deal with refueling operations. 

3.1. TS 3.9.5 states that at least one RHR loop shall be operable and at least one RHR loop shall be in 

operation during mode 6 with the reactor vessel water level greater than of equal to 23 feet above 

the top of the reactor vessel Range. 

3.1.1.The required RHR loop may be removed frem operation for s 1 hour provided that no 

operations occur which could add water with boron concentration less than required to meet 

SDM.. 

3.l.l.l.This permits operations such as core mapping or alterations in the vicinity of the hot leg 

nozzles. 

3.2. TS 3.9.6 requires two independent RHR loops be operable with at least one loop in operation with 

RCS level less than 23 feet above the top of the reactor vessel flange. 

3.2.1.All RHR pumps may be removed from operation for s 15 minutes when switching horn one 

train to another provided: 

3.2.1 .l.Core outlet temperature is at least 70°F below saturation temperature, 

3.2.1.2.No operations occur which could dilute the boron concentration 

3.2.1.3.No draining operations occur to further reduce R6S water volume. 

i _ - ~ l _ _  I- 
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. . . .  
RHR and Coolant Circulation-High Water Level 

3.9.5 

3.9 REFUELING OPERATIONS 

3.9.5 Residual Heat Removal (RHR) and Coolant Circulation-High Water Level 

LCO ..... 3.9.5 . One RHR loop shall  be OPERABLE and i n  operation. 

5 1 h o b  per 8 hour ‘peri-od, provided no operations are 
permitted that  would cause introduction i n t o  the Reactor 
Coolant System (RCS), coolant o f  boron concentration less 
than reauired t o  meet the minimum reouired boron 
concentration of LCO 3.9.1. 

APPLICABILITY: MODE 6 w i t h  the rater level 2 23 f t  above the top o f  reactor 
vessel flange. 

ACT1 ON S 

CONDITION 

A .  RHR loop requirements 
not met. 

REQUIRED ACTION 

A.1 Suspend operations 
t h a t  would cause 
introduction i n t o  the  
RCS, coolant w i t h  
boron concentration 
less than required t o  
meet the  boron 
concentration o f  
LCO 3.9.1. 

A.2 Suspend loading 
irradiated fuel 
assemblies i n  the  
core. 

A.3 I n i t i a t e  action t o  
s a t i s f y  RHR loop 
requirements. 

__ AN 0 

COMPLETION TIME 

Immediately 

Imedi  a t e ly  

Imnedi ate1 y 

(continued) 
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RHR and Coolant Circulation-High Water Level 
3.9.5 

ACTIONS 

CONDITION 

A. (continued) 

REQUIRED ACTION 

A.4 

- AND 

A.5 

A.6.1 

Close equipment hatch 
and secure w i th  four  
bo1 t s .  

Close one door i n  each 
i n s t a l l e d  a i r  lock. 

Close each penetrat ion 
providing d i r e c t  
access from the 
containment atmosphere 
t o  the outside 
atmosphere w i th  a 
manual or automatic 
i s o l a t i o n  valve, b l i n d  
f 1 ange , o r  equi val ent . 

- OR 

A.6.2 Ver i fy  each 
penetrat ion i 5 capable 
o f  being closed by an 
OPERABLE Containment 
Purge and Exhaust 
I so la t i on  System. 

COMPLETION TIME 

4 hours 

4 hours 

4 hours 

4 hour5 

SURVEILLANCE REQUIREMENTS 
I 

SURVE I L U N E  FREQUENCY 

SR 3.9.5.1 Ver i fy  one RHR loop i s  i n  operation and 
c i r c u l a t i n g  reactor coolant a t  a f low r a t e  
o f  2 3000 gpm. 

12 hours 

North Anna Units 1 and 2 3.9.5-2 Amendments 23 1/2 12 



RHR and Coolant Circulation-Low Water Level 
3.9.6 

3.9 REFUELING OPERATIONS 

3.9.6 Residual Heat Removal (RHR) and Coolant C i rcu l  ation-Low Water Level 

\-- 

LCO 3.9.6 Two RHR loops sha l l  be OPERABLE, and one RHR loop sha l l  be i n  
operat i  on. 

I 15 minutes when switching from one t r a i n  t o  another 
provided: 

a. The core o u t l e t  temperature is maintained > 10°F below 

b. No operations are permit ted t h a t  would cause a 

satura t ion  temperature; 

reduct ion o f  the Reactor Coolant System boron 
concentration; and 

are permitted. 
c. No dra in ing operations t o  f u r t h e r  reduce RCS volume 

2. One required RHR loop may be inoperable f o r  up t o  2 hours 
f o r  surve i l lance  test ing,  provided t h a t  the other loop i s  

APPLICABILITY: MODE 6 w i t h  the water l eve l  e 23 f t  above the top o f  reactor  
vessel flange. 

ACTIONS 

CONQITION 

A. Less than the required 
number o f  RHR loops 
OPERABLE. 

~~ 

REQUIRED ACTION 

14.1 I n i t i a t e  ac t ion  t o  
res to re  requi red RHR 
loops t o  OPERABLE 
status. 

- OR 

A.2 I n i t i a t e  ac t ion  t o  
es tab l i sh  2 23 f t  o f  
water above the top o f  
reactor  vessel flange. 

COMPLETION T I M E  

Inmediately 

Inmediately 

.. - North Anna Uni ts  1 and 2 3.9.6-1 Amendments 231/212 



ACTIONS 

CONDITION 

8. No RHR loop i n  
operat i  on 

RHR and Coolant Circulation-Low Water Level 
3.9.6 

REQUIRED ACTION 

B . l  

r\No 

8.2 

@@ 

8.3 

plJ 

8.4 

4NJ 

8.5.1 

- OR 

Suspend operations 
t h a t  would cause 
introduction i n t o  the  
RCS, coolant with 
boron concentration 
le55 than required t o  
meet the boron 
concentration of 
eco 3.9.1. 

I n i t i a t e  act ion t o  
res tore  one RHR loop 
t o  operation. 

Close equipment hatch 
and secure w i t h  four  
bol t s .  

Close one door i n  each 
ins t a l l ed  a i r  lock. 

Close each penetration 
providing d i r ec t  
access from the 
containment atmosphere 
t o  the outside 
atmosphere w i t h  a 
manual o r  automatic 
i so l a t ion  valve, blind 
flange, or  equivalent. 

COMPLETION TIME 

Immediately 

Inmediately 

$ hours 

B hours 

% hours 

(continued) 
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. .  

RHR and Coolant Circulation-Low Water Level 
3.9.6 

ACTIONS 

8. (continued) 8.5.2 Verify each 
penetration i s  capable 
of being closed by an 
OPERABLE Containment 
Purge and Exhaust 
Isolat ion System. 

...... ..... ..... ..... ....... ... -. . -. . . __. . .. __. ... __. .... 
SURVF I LLANCF REQU IREHENTS 

SURVEILLAHCE 

SR 3.9.6.1 Verify one RKR loop i s  i n  operation and 
circulat ing reactor  coolant a t  a flow rate 
of: 

a. 2 3000 gpm, or 

b. 2 2000 gpm i f  RCS temperature I 140°F 
and time since entry in to  MODE 3 
2 100 hours. 

SR 3-9.6.2 __-- _____--____---- NOTE-------------------- 
Not required t o  be performed unt i l  24 hours 
a f t e r  a required RHR pump i s  not i n  
operation. 

Verify correct breaker alignment and 
indicated power avai 1 ab1 e t o  the required 
RHR pump tha t  i s  not i n  operation. 

COMPLETION TIME 

4 hours 

FREQUENCY 

12 hours 

7 days 
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RHR and Coolant Circulation-High Water Level 
B 3.9.5 

B 3.9 REFUELING OPERATIONS 

B 3.9.5 Residual Heat Removal (RHR) and Coolant Circulation-High Hater Level 

BASES 

BACKGROUND The purpose of  the RHR System i n  M O E  6 i s  t o  remove decay 
heat and sensible  heat from the Reactor Coolant System (RCS) 
t o  provide mixing of borated coolant and t o  prevent boron 
stratif ication (Ref. 1). Heat i s  removed from the  RCS by 
c i rcu la t ing  reactor coolant through the RHR heat 
exchanger(s). where the heat i s  transferred t o  the Component 
Cooling Water System. The coolant is  then returned t o  the RCS 
via the RCS cold l e g ( s ) .  Operation o f  the RHR System fo r  
normal cooldown or decay heat removal i s  manually 
accomplished from the control room. The heat removal r a t e  i s  
adjusted by control 1 i n g  the flow of reactor coolant through 
the RHR heat exchanger(s) and the bypass. Mixing of the 
reactor  coolant i s  maintained by this continuous c i rcu la t ion  
of reactor coolant th rough the RHR System. 

APPLICABLE 
SAFETY ANALYSES 

I f  the reactor  coolant temperature i s  no t  maintained below 
200°F. boiling of the  reactor coolant could resu l t .  Th i s  
could lead t o  a loss of coolant i n  the reac tor  vessel. 
Additionally, boiling o f  the reactor  coolant could lead t o  a 
reduction i n  boron concentration i n  the  coolant due t o  boron 
plat ing out  on components near the  areas of the boiling 
ac t iv i ty .  The loss  of reactor  coolant and the reduction of 
boron concentration i n  the  reactor coolant would eventually 
challenge the in t eg r i ty  of the fuel cladding, which i s  a 
f i ss ion  product bar r ie r .  One train o f  the  RHR System i s  
required t o  be operational i n  MODE 6, w i t h  the  water level 
2 23 f t  above the top of the reactor  vessel flange, t o  
prevent this  challenge. The LCO does permit removal of the 
RHR loop from operation f o r  short durations. under the 
condition t h a t  the boron concentration i s  not  d i lu ted .  This 
conditional removal from operation of the  RHR loop does no t  
r e su l t  i n  a challenge t o  the f i ss ion  product bar r ie r .  

The RHR System s a t i s f i e s  Criterion 4 of 10 CFR 
5O036(c)(2)(ii) .  

LCO Only one RHR loop is  required fo r  decay heat removal i n  
MODE 6 ,  w i t h  the water level 2 23 f t  above the top of the 
reactor vessel flange. Only one RHR loop i s  required t o  be 

(continued) 
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RHR and Coolant Ci rcu lat ion-High Water Level 
B 3.9.5 

BASES 

LCO OPERABLE, because the volume o f  water above the reactor  
vessel f lange provides backup decay heat removal capabi 1 i t y .  
A t  l e a s t  one RHR loop must be OPERABLE and i n  operat ion t o  
provide: 

(continued) 

a. Removal o f  decay heat; 

b. Mixing o f  borated coolant t o  minimize the p o s s i b i l i t y  o f  
c r i t i c a l i t y ;  and 

c. Ind ica t ion  o f  reactor coolant temperature. 

An OPERABLE RHR loop includes an RHR pump, a heat exchanger, 
valves, piping. instruments, and contro ls  t o  ensure an 
OPERABLE f low path and t o  determine the RHR discharge 
temperature. The f low path s t a r t s  i n  one o f  the RCS hot legs 
and i s  returned t o  a t  l eas t  one o f  the RCS co ld  legs. 

The LCO i s  modified by a Note tha t  al lows the required 
operating RHR loop t o  be removed from operat ion f o r  up t o  
1 hour per 8 h o w  period, provided no operations are 
permit ted tha t  would d i l u t e  the RCS boron concentration by 
in t roduc t ion  o f  coolant i n t o  the RCS w i t h  boron 
concentration less  than required t o  meet the minimum boron 
concentration o f  LCO 3.9.1. Boron concentration reduct ion 
w i th  coolant a t  boron concentrations less  than required t o  
assure the RCS boron concentration i s  maintained i s  
p roh ib i ted  because uniform concentration d i s t r i b u t i o n  cannot 
be ensured without forced c i rcu la t ion .  This permits 
operations such as core mapping o r  a l te ra t ions  i n  the 
v i c i n i t y  o f  the reactor vessel hot l e g  nozzles and RCS t o  RHR 
i s o l a t i o n  valve test ing. During t h i s  1 hour period, decay 
heat i s  removed by natural  convection t o  the l a r g e  mass o f  
water i n  the re fue l ing  cavi ty .  

APPLICABILITY One RHR loop must be OPERABLE and i n  operation i n  MODE 6, 
wi th  the water l eve l  2 23 ft above the top o f  the reactor  
vessel flange, t o  provide decay heat removal. The 23 ft 
water leve l  was selected because i t  corresponds t o  the  23 ft 
requirement established f o r  fuel  movement i n  LCQ 3.9.7, 
"Refueling Cavity Water Level.'' Requirements f o r  the  RHR 
System i n  other  MODES are covered by LCOs i n  Section 3.4, 
Reactor Coolant System (RCS). RHR loop requirements i n  
MODE 6 w i t h  the water l eve l  < 23 f t  are located i n  
LCO 3.9.6, "Residual Heat Removal (RHR) and Coolant 
Circulation-Low Water Level .'I 
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BASES 

RHR and Coolant Circulation-High Water Level 
B 3.9.5 

b 

ACTIONS RHR loop requirements are met by having one RHR loop OPERABLE 
and in operation. except as permitted i n  the Mote t o  the LC0. 

A. 1 

If RHR loop requirements are n o t  met, there will be no forced 
circulation t o  provide mixing to  establish uniform boron 
concentrations. Suspending positive reactivity additions 
that  could result in fa i lure  t o  meet the m i n i m u m  boron 
concentration limit i s  required t o  assure continued safe 
operation. Introduction of coolant inventory must be from 
sources t h a t  have a boron concentration greater than what 
would be required i n  the RCS f a r  ninimum refueling boron 
concentration. This may result  i n  an overall reduction in 
RCS boron concentration, b u t  provides acceptable margin t o  
maintaining subcritical operation. 

__ 8.2 

_. 

I f  RHR loop requirements are not met, actions shall be taken 
immediately t o  suspend loading of irradiated fuel assemblies 
in the core. With no forced circulation cooling. decay heat 
removal from the core occurs by natural convection t o  the 
heat sink provided by the water above the core. A minimum 
refueling water level of 23 f t  above the reactor vessel 
flange provides an adequate available heat s i n k .  Suspending 
any operation that  would increase decay heat load, such as 
loading a fuel assembly. i s  a prudent action under th is  
condition. 

- A. 3 

If RHR loop requirements are not  met, actions shall be 
ini t ia ted and continued i n  order t o  satisfy RHR loop 
requirements. With the u n i t  i n  MODE 6 and the refueling 
water level 2 23 f t  above the t o p  of the reactor vessel 
flange, corrective actions shall be init iated immediately. 

A.4, A.5, A.6.1, and A.6.2 

If  LCO 3.9.5 i s  no t  met, the following actions must be taken: 

a. the equipment hatch or equipment hatch cover must be 

b. one door i n  each installed a i r  lock must be closed; and 

closed and secured with a t  leas t  four bolts; 

(continued) 
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RHR and Coolant Circulation-High Water Level 
B 3.9.5 

BASES 

ACTIONS A.4, A.5, A.6.1, and A.6.2 (continued) 

c. each penetrat ion providing d i r e c t  access fro! the 
containment atmosphere t o  the outside atmosphere must be 
e i t h e r  closed by a manual o r  automatic i s o l a t i o n  valve. 
b l i n d  flange, o r  equivalent. o r  v e r i f i e d  t o  be capable o f  
being closed by an OPERABLE Containment Purge and Exhaust 
I s o l a t i o n  system. 

With RHR loop requirements no t  met, the po tent ia l  ex i s t s  f o r  
the coolant t o  b o i l  and release radioact ive gas t o  the 
containment atmosphere. Performing the act ions described 
above ensures tha t  a l l  containment penetrations are e i t h e r  
closed o r  can be closed so t ha t  the dose l i m i t s  are not 
exceeded. 

The Completion Time o f  4 hours allows f i x i n g  o f  most RHR 
problems and i s  reasonable, based on the low p robab i l i t y  o f  
the coolant b o i l i n g  i n  t ha t  time. 

SURVEILLANCE SR 3.9.5.1 
REQUIREMENTS 

This Survei l lance demonstrates t h a t  the RHR loop i s  i n  
operation and c i r cu la t i ng  reactor coolant. The f low r a t e  i s  
determined by the f low r a t e  necessary tQ provide s u f f i c i e n t  
decay heat removal capab i l i t y  and t o  prevent thermal and 
boron s t r a t i f i c a t i o n  i n  the  core. The Frequency o f  12 hours 
i s  su f f i c ien t ,  considering the flow, temperature, pump 
control ,  and alarm indicat ions avai lab le t o  the operator i n  
the control  room f o r  monitoring the RHR System. 

REFERENCES 1. UFSAR, Section 5.5.4. 

_, 
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. . . .  
RHR and Coo7 ant C i  rcu? a t i  on-Low Water Level 

B 3.9.6 

B 3.9 REFUELING OPERATIONS 

B 3.9.6 Residual Heat Removal (RHR) and Coolant Circulation-Low Water Level 

BASES 

BACKGROUND The purpose of the RHR System i n  MODE 6 i s  t o  remove decay 
heat and sensible heat from the Reactor Coolant System (RCS) 
t o  provide mixing of borated coolant, and t o  prevent boron 
s t ra t i f icat ion (Ref. 1). Heat i s  removed from the RCS by 
circulating reactor cool an t  through the RHR heat exchangers 
where the heat i s  transferred t o  the Component Cooling Water 
System. The coolant is  then returned t o  the RCS v i a  the RCS 
cold leg(s). Operation of the RHR System for normal cooldown 
decay heat removal is  manually accomplished from the control 
roan. The heat removal rate i s  adjusted by controlling the 
flow of reactor cool ant through the RHR heat exchanger(s) 
and the bypass lines. Mixing of the reactor coolant i s  
maintained by this continuous circulation of reactor coolant 
t h r o u g h  the RHR System. 

APPLICABLE 
SAFETY ANALYSES 

If the reactor coolant temperature i s  not maintained below 
200°F. boiling o f  the reactor coolant could result.  This 
could lead t o  a loss o f  coolant in the reactor vessel. 
Additionally, b o i l i n g  of the reactor coolant could lead t o  a 
reduction in boron concentration i n  the coolant due t o  the 
boron plating out on components near the areas of  the boiling 
activity. The loss of reactor coolant and the reduction of 
boron concentration in the reactor coolant will eventually 
challenge the integrity o f  the  fuel cladding, which i s  a 
fission product barrier. Two trains o f  the RHR System are 
required t o  be OPERABLE. and one t ra in  i n  operation, i n  order 
to  prevent this challenge. 

The RHR System sa t i s f ies  Criterion 4 of 10 CFR 
50.36(c)(2)(ii). 

LCO In MODE 6 .  with the water level c 23 f t  above the t o p  of t h e  
reactor vessel flange, both  RHR loops must be OPERABLE. 
Additionally, one loop o f  RHR must be in operation i n  order 
t o  provide: 

a. Removal o f  decay heat; 
(continued) 
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RHR and Cool ant C i  rcu l  ation-Low Water Level 
B 3.9.6 

BASES 

LCO b. Mixing o f  borated coolant t o  minimize the p o s s i b i l i t y  o f  
(cont i  nued) c r i t i c a l  i ty; and 

c. Ind ica t ion  o f  reactor coolant temperature. 

This LCO i s  modif ied by two Notes. Note 1 permits the RHR 
pumps t o  be removed from operation f o r  S 15 minutes when 
switching from one t r a i n  t o  another. The circumstances f o r  
stopping both RHR pumps are t o  be l i m i t e d  t o  s i tua t ions  when 
the outage time i s  shor t  and the  core o u t l e t  temperature i s  
maintained 10°F below saturat ion temperature. The Note 
p roh ib i t s  boron d i l u t i o n  o r  dra in ing operations when RHR 
forced f law i s  stopped. Note 2 allows one RHR loop t o  be 
inoperable f o r  a period o f  2 hours provided the other loop i s  
OPERABLE and i n  operation. P r i o r  t o  declar ing the loop 
inoperable, consideration should be given t o  the ex i s t i ng  
u n i t  conf igurat ion. This consideration should include tha t  
the core time t o  b o i l  i s  short, there i s  no dra in ing 
operation t o  fu r the r  reduce RCS water l eve l  and t h a t  the  
capab i l i t y  ex i s t s  t o  i n j e c t  borated water i n t o  the reactor 
vessel. This  permits survei l lance tes ts  t o  be performed on 
the inoperable loop during a t ime when these tes ts  are safe 
and possible. 

An OPERABLE RHR loop consists o f  an RHR pump, a heat 
exchanger, valves. piping, instruments and controls t o  
ensure an OPERABLE f low path and t o  determine the RHR 
discharge temperature. The f low path s t a r t s  i n  one o f  the RCS 
hot legs and i s  returned t o  a t  l eas t  one o f  the RCS co ld 
1 egs. 

Two RHR loops are required t o  be OPERABLE, and one RHR loop 
must be i n  operation i n  MODE 6, w i th  the water level  < 23 ft 
above the top of the reactor  vessel flange, t o  provide decay 
heat removal. Requirements f o r  the RHR System i n  other  MODES 
are covered by LCOs i n  Section 3.4, Reactor Coolant System 
(RCS). RHR loop requirements i n  MORE 6 w i t h  the water leve l  
2 23 ft are located i n  LCO 3.9.5, "Residual Heat Removal 
(RWR) and Coolant Circulation-High Water Level ." 

APPLICABILITY 

ACTIONS A . l  and A.2 

I f  less than the required number o f  RHR loops are OPERABLE, 
ac t ion  shal l  be imnediately i n i t i a t e d  and continued u n t i l  
the RHR loop i s  restored t o  OPERABLE status and t o  operation 

(con t i  nued) 
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RHR and Coolant Circulation-Low Water Level 
B 3.9.6 

BASES 

ACTIONS A . l  and A.2 (continued) 

or unt i l  t 23 f t  o f  water level i s  establ ished above the 
reactor vessel flange. When the water level i s  t 23 f t  above 
the  reactor vessel flange, the Applicabi l i ty  changes t o  that 
o f  LCO 3.9.5, and only one RHR loop is  required t o  be 
OPERABLE and i n  operation. An immediate Completion Time is 
necessary for an operator t u  i n i t i a t e  correct ive act ions.  

- 8.1 

If no RHR loop i s  i n  operation, there will  be no forced 
c i rcu la t ion  t o  provide mixing  t o  establish uniform boron 
concentrations. Reduced boron concentrations cannot occur by 
the addit ion of water w i t h  a lower boron concentration than 
t h a t  contained i n  the RCS, because a l l  of the unborated water 
sources are isolated.  

- 8.2 

I f  no RHR loop i s  i n  operation, act ions shall  be init iated 
immediately, and continued, t o  res tore  une RHR loop t o  
operation. Since the  u n i t  i s  i n  Conditions A and B 
concurrently, the restorat ion of two OPERABLE RHR loops and 
one operating RHR 1 oop should be accmpl i shed expeditiously. 

8.3, 8.4. 8.5.1. and 8.5.2 

If  no RHR i s  i n  operation, the following actions must be 
taken: 

a. the  equipment hatch o r  equipment hatch cover must be 
closed and secured w i t h  a t  l e a s t  Pour bol ts ;  

b. one door i n  each ins ta l led  a i r  luck must be closed; and 

c. each penetration providing direct access from the 
containment atmosphere t o  the outside atmosphere must be 
either closed by a manual or automatic i so la t ion  valve, 
blind flange, or equivalent. or ver i f ied  t o  be capable o f  
being closed by an OPERABLE Containment Purge and Exhaust 
Isolat ion system. 

Wi th  RHR loop requirements not met, the  potential e x i s t s  for 
the coolant t u  boil and release radioact ive gas t o  the 
containment atmosphere. Performing the actions described 

(continued) 
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RHR and Coolant Circulation-Low Water Level 
B 3.9.6 

BASES 

ACTIONS 8.3. 8.4. 8.5.1. and 8.5.2 (continued) 

above ensures tha t  a l l  containment penetrat ions are e i t h e r  
closed o r  can be closed so tha t  the dose l i m i t s  are not 
exceeded. 

The Completion Time o f  4 hours allows f i x i n g  o f  most RHR 
problems and i s  reasonable, based on the low p r o b a b i l i t y  o f  
the coolant b o i l i n g  i n  t h a t  time. 

SURVEILLANCE SR 3.9.6.1 
REQUI REMENYS 

This Surveil lance demonstrates tha t  one RHR loop is i n  
operation and c i r cu la t i ng  reactor  coolant. The f low r a t e  i s  
determined by the f low r a t e  necessary t o  provide s u f f i c i e n t  
decay heat removal capab i l i t y  and t o  prevent thermal and 
boron s t r a t i f i c a t i o n  i n  the core. I n  addit ion, during 
operation o f  the RHR loop w i t h  the water leve l  lowered t o  the 
l eve l  o f  the reactor  vessel nozzles. the RHR pump net  
pos i t i ve  suct ion head requirements must be met. The 
Frequency o f  12 hours i s  s u f f i c i e n t ,  considering the flow, 
temperature, pump control ,  and alarm ind ica t ions  avai lab le 
t o  the operator f o r  monitoring the RHR System i n  the control  
room a 

SR 3.9.6.2 

Ve r i f i ca t i on  tha t  the required pump i s  OPERABLE ensures tha t  
an addi t ional  RCS o r  RHR pump can be placed i n  operation, i f  
needed, t o  maintain decay heat removal and reactor  coolant 
c i r cu la t i on .  Ve r i f i ca t i on  i s  performed by ve r i f y i ng  proper 
breaker a1 i gnment and power avai 1 ab1 e t o  the required pump. 
The Frequency o f  7 days is considered reasonable i n  view o f  
other adminis t rat ive contro ls  avai lab le and has been shown 
t o  be acceptable by operating experience. 

The SR i s  modified by a Note tha t  s tates the SR i s  not 
required t o  be performed u n t i l  24 hours a f t e r  a required 
pump i s  not i n  operation. 

REFERENCES 1. UFSAR, Section 5.5.4. 
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QUESTIONS REPORT 
for sroquestions 

. ........ .~ 
O~I)GGZ.I.Z.~ om 
When removing the-dontainment purge from service, 1 -0Q-21.2," Containment Purge" 
closes the purge supply and exhaust vdves and locks open their power supply. What 
is the basis behind this action? 

A!, Purge supply and exhaust valves are not qualified for automatic closure during a 
DBA due to their large size. 

B. 1-WM-RMS 162, MANIPULATOR CRANE RADIATION MONITOR is not available 
for automatic isolation in modes 7 through 4. 

6. Piping outside containment is not seismically qualified. 
D. lodine filters do not have enough capacity to handle a release through this flowpath 

,~~ 

--? 
i 

- du ... a i n g 0 C A .  . .~ .. 

A. This is the correct answer. Per the basis of T.S. 3.6.3 credit cannot be given for 
automatic closure of these valves during a BBA due to their large size. Locking the 
breaker open satisfies the action for an inoperable automatic containment isolation 
valve. 

B. This answer is incorrect. 1 -RM-RMS-I 62, MANIPULATOR CRANE RAD1ATON 
MONlTOR is out of service in modes 1 through 4, The examinee could choose this 
answer based on this knowledge. 1 -RM-WMS-159/160, CONTAlNMENT 
PARTICULATE AND GASEOUS WDlATlON MONITOWS still provide isolation in 
modes 1 through 4. 

6. This answer is incorrect. Certain sample lines are not seismically qualified and have 
to be isolated in the EOP's during a tube rupture. The examinee may use this same 
logic to choose this answer. 

D. This answer is incorrect. There are flow limitations put on the iodine filters to handle 
a release during a BBA, however the release is through the safeguards fans not the 
containment purge. 

- 

Containment Purge 
Knowledge of the purpose and functlon of major system components and controls 

Based on combination of several North Anna bank questions 

References: 
Objective 4492 and 4502 from study guide on Primary Ventilation 
1 -OP-21.2 Containment Purge 

Imel(RO/SRO): SRO 

Type(BaWod/Kew):  BANK 
Group: 2 

Reference( Urn): N 

Tier: 2 
Importance Rating: 3213.3 
Coog(Knoaledge/Comp): KNOWLEDGE 
Last Exam(Y): N 

Thursday, May 06,2004 8:41:45 AM 1 



Primary Ventilation System Containment Ventilatton Subsystem 

valve, which permits reduced purge flow if required. Motor operated valve 
fk3V-HV-lOOC is located in the purge exhaust line inside Cantainment. When 
low purge flow rates are required, MOV-HV-IO1 is opened and MOV-HV-100Q 
is shut. All containment purge system containment isolation MOVs for a unit 
automatically shut when a Hi Hi radiation condition exists in the Containment 
Structure for that unit. The valves trip shut on a signal from radiation monitor 
RM-159, -160, or -162 (refer to module NCRODP-46-MA, Radiation 
Monitoring System). 

These motor-operated valves are driven by 1R-HP motors. MOV-HV-1008 
and -1OOC are powered from MCC 1Al-I. MOV-HV-lOOB and -1000 are 
powered from MCC 1 B1-2. 

Containment PIXZSSUF~ Equalizing Valve. Before the purge equipment can 
be placed in service, containment - pressure -- must be equalized with 
atmospheric - pressure. An 1 &inch pressure equaNzqv-&ve (MOV-HV-102) 
provides _-_ that capabil9 and is located betww-e purge suppl~ containment 
isolation valve and the c o n t a l ~ ~ a ! l .  This MOV automatlcally shuts when 
a Hi Hi radiation condition in Containment is detected by radiation monitor 
RM-159. -160. or -162. This motor-operated valve is driven by a In-HP motor 
and is powered from MCC 1Cl-1. A temporary spoolpiece connection is 
made at MOV-#V-102/202 to allow portable air compressors to pressurize the 
Containment during Type-A leakage testing of the Containment Structure. 

Containment Purge Exhaust Iodine Filtration Equipment Bypass 
Dampers. Four dampers are used to control the direction of ventilation 
exhaust air. Exhaust air is normally discharged directly to the environment 
from the containment via two air-operated dampers (AOD-HV-104-1 and 
104-2) in line with the exhaust fan suction. If the air becomes contaminated, 
the exhaust air is redirected through the Auxiliary Building iodine filter banks 
by way of iodine filter supply and return dampers AOD-HV-104-4 and 104-3. 
These dampers can be controlled from either unit's Vent Panel with a 
handswitch. 

Containment Elevator Exhaust Fan. Fan HV-F-53 exhausts air from the 
elevator machinery room at a rate of 2,800 cfm. The fan is powered from MCC 
1Cl-1 and starts the elevator fan when the space temperature exceeds 110°F 
(as sensed by local temperature switch TS-HV-161). 

The Appendix R Ventllation Subsystem is designed to ventilate critical areas 
in the Auxiliary Building and fuel Building if the normal ventilation equipment 
which ventilates these areas is disabled by fire. The system is normally 
shutdown, and operated only during emergencies addressed by FCA 
procedures. 

The critical areas vantilated are: 

.. - .- ---- 

Appendix R 
Ventilatlon 
Subsystem 

1. Auxiliary Building Component Cooling Area 

2. Auxiliary Building Charging Pump Cubicles 

3. Fuel Building Auxiliary Monitoring Panel Area 
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Primary Ventilation System Containment Ventilation Subsystem 

~. NCROBP-47-NA 

MCC 182-4 respectively. The fans operate in parallel to provide step purge 
control and each suppiles 11,000 cfm of air to Containment. The air is 
distributed to the Containment confines by ring ducts which run the entire 
circumference of each of the Containment Structures. 

The fans are manually operated by individual handswitches on the ventilation 
control panels in the MCR (HV-F4A from Unit 1 and HV-F-48 from Unit 2). 
The fans trip or will not start if both units' containment purge supply isolation 
valves are not fully open, the air temperature at the air handiing unit outlet 
drops below 3VF, or on a fan motor overload. They also trip if a Hi Hi 
radiation condition (Containment Atmosphere Gaseous or Particulate or Fuel 
Manipulator Area RMS) occurs in either or both containment Structures being 
purged. 

Also associated with each supply fan is a self-actuating discharge damper. 
The force of air being discharged by the supply fan opens the discharge 
damper. Gravity forces the damper shut when the fan is stopped. The 
dampers are in place to prevent air from being short cycled through either of 
the parallel fans in the event one should fail. 

Containment Purge Exhaust Fans. The Containment equipment uses two 
vane axial type fans to expel stale air from either OF both containment 
Structures when they are opsned for maintenance. The fans are physlcaily 
located in the Auxiliary Building 291-foot elevation Southwest. Fans 1-HV-F-5A 
and -58 are driven by 40-HP, 480V ac motors, powered from MCC I C 1 3  and 
MCC 182-4 respectively. The capacities, control, trips, and operation of these 
fans are the same as those described for the purge supply fans except isolation 
damper interlocks associated with the exhaust lines. The fans exhaust to the 
environment by way of exhaust stack B. The fans are controlled from MCR Vent 
Panels (HV-F-5A from Unit 1 & HV-FdB from Unit 2). 

Containment Purge Fan Exhaust Dampers. Motor-operated exhaust 
dampers MOD-HV-IO1A and -1018 are interlocked with their associated 
exhaust fan's operation. Each damper is located on the fan's discharge side. 
When the fan is started, the damper opens. When the fan is stopped, a spring 
returns the damper to the shut position. As such, the exhaust fan discharge 
dampers fail shut. 

Containment Purge Isolation Valves. The containment purge equipment 
supplies air to both Containment Structures via separate supply headers 
which conned to the containment ventilation ring ducts mentioned previously. 
Each containment supply header has motor-operated butteffly isolation valves 
located on each side of the Containment Structure wail. The arrangement for 
Unit I is described; Unit 2 is identical with only valve number prefixes differing 
(MOV-HV-IO08 for Unit 1 and MQV-HV-2008 for Unit 2). Containment purge 
air supply isolation valve MOV-HV-IOOB is located outside Containment, while 
isolation valve MOV-HV-I OOA is located inside Containment. 

Isolation valves are also located in the exhaust lines an both sides of the 
Containment wall. There are two isolation valves (MOV-HV-100D and -101) in 
parallel outside the Containment Structure. MQV-HV-191 is an &inch bypass 
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WEC Point Reach 1 
Which ONE of the followring is the reason the Containment Purge Supply and Exhaust Valves are required to be 
locked clased during operations at power? 

The valves' capability to close during a design hasis loss-of-coolant accident has NOT heen demonstrated 

The related piping systems outside containment are NO?' seismically qualified 

?lie valve.s are NOT seismically qualified to operate during adesign basis earthquake. 

The vake actuators do NOT ha\,e class 1E penetration conductor overc.uiTent protection devices 



- NUCLEAR BESGN IMFQRAnATION PORTAL - 
Containment Is01 a t ion  Valves 

3.6.3 

3.6 CONTAINMENT SYSTEMS 

3.6.3 Containment Isolat ion Valves 

LCO 3.6.3 Each containment i so la t ion  valve sha l l  be OPERABLE. 

APPLICABILITY: MODES 1, 2, 3, and 4. 

ACTIONS 

1. Penetration flow path(s) except fo r  36 inch purge and exhaust valves, 
- - - - - - - - I - - - - - NOTES- - - - - - - - - - - - I - - - 

18 inch Containment vacuum breaking valve, 8 inch purge bypass valve, and 
steam j e t  a i r  e j ec to r  suction flaw paths may be unisolated in termi t ten t ly  
under administrative controls.  

2. Separate Condition entry i s  allowed fo r  each penetration flow path. 

3. Enter applicable Conditions and Required Actions f o r  systems made 
inoperable by containment i so la t ion  valves. 

4.  Enter applicable Conditions and Required Actions of LCO 3.6.1, 
"Containment,' when leakage f o r  a penetration flow path r e su l t s  in  
exceeding the overall  containment leakage r a t e  acceptance c r i t e r i a .  

A. ---------NOTE--------- 
Only applicable t o  
penetration flow paths 
w i t h  two o r  more 
containment i so la t ion  
Val ves. 

One o r  more 
penetration flow paths 
with one containment 
i so la t ion  valve 
inoperable f o r  reasons 
other  than 
Condition D. 

...................... 

A . 1  I so l a t e  the  affected 
penetration flow path 
by use of a t  l e a s t  one 
closed and 
de-activated automatic 
valve, closed manual 
valve, blind flange, 
o r  check valve w i t h  
flow through the valve 
secured. 

AM 

.. _. .~ _.._. 

COMPLETION TIME 

4 hours 

(continued) 
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Containment Isolat ion Valves 
B 3.6.3 

BASES - 

BACKGROUND Containment PurqcA:t.c&3fi inch purye-<.n< exhaust valves, 
-. 18 . . inch -. . contai-vactitim . . breakj.ng valve, and 8 inch pur=  (continued) 
brn?.?. ldxr 
The Containment Purge System operates t u  supply outside a i r  
i n to  the  containment f o r  vent i la t ion  and cooling o r  heating 
and may a lso  be used t o  reduce the  concentration o f  noble 
gases w i t h i n  containment pr ior  t o  and dur ing  personnel 
access. The supply and exhaust l ines  each contain two 
i so la t ion  valves. Because of t h e i r  la rge  s ize ,  the  36 inch 
purge valves a re  not  qual if ied f o r  automatic closure from 
t h e i r  open position under Design Basis Accident (DBA) 
conditions. Therefore, the 36 inch purge valves a re  
maintained closed i n  MODES 1, 2, 3, and 4 t u  ensure the  
containment boundary i s  maintained. The 18 inch containment 
vacuum breaking valve and 8 inch bypass valve a re  a l so  
maintained closed i n  MODES 1, 2, 3, and 4 .  

~ ~ ~ 

APPLICABLE The containment i so la t ion  valve LCO was derived from the  
SAFETY ANALYSES assumptions related t o  minimizing the Toss of reactor  

coolant inventory and establ ishing the containment boundary 
during major accidents. As part  of t h e  containment boundary, 
containment i so la t ion  valve OPERABILITY supports leak 
t ightness  of the containment. Therefore, the safe ty  analyses 
of any event requiring i so la t ion  of containment is  
applicable t o  th i s  LCO. 

The DBAs tha t  r e su l t  i n  a release of radioactive material 
within containment a re  a lo s s  of coolant accident (LOCA) and 
a rod eject ion accident (Ref. 1). In the analyses fo r  each of 
these accidents,  i t  i n  assumed t h a t  containment i so la t ion  
valves are e i t h e r  closed o r  function t o  close within the 
required i so la t ion  time following event i n i t i a t i o n .  T h i s  
ensures tha t  potential paths t o  the  environment through 
containment i so la t ion  valves (including containment purge 
valves) a re  minimized. The safety analyses assume t h a t  the  
36 inch purge and exhaust valves a re  closed a t  event 
i n i t i a t i o n .  

The DBA analysis  assumes tha t .  within 60 seconds a f t e r  the  
accident,  i so la t ion  of the  containment i s  complete and 
leakage terminated except f o r  the design leakage r a t e ,  La. 
The containment i so la t ion  to t a l  response time o f  60 seconds 
includes signal delay, diese7 generator s t a r tup  ( fo r  l o s s  o f  
o f f s i t e  power), and containment i so la t ion  valve stroke 

(continued) 
‘times. 
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PROCEDURE NO: 
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NORTH ANNA POWER STATION 
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SHIFT SUPERVISOR: I BATE: 
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1.0 PURPOSE 

1.1 To provide hstnrctions for placing tRe containment purge system in operation. 

1.2 To provide instructions for removing the containment purge system from operation. 

2.0 REFERENCES 

2.1 Source Documents 

2.1.1 UFSAR, Section 9.4.9, Containment Stmcture 

2.1.2 WSAR, Section 12.2.2.2, Ventilation, Containment Structure 

2.2 Technical Specifications 

2.2.1 Tech Spec 3.6.1 

2.2.2 Tech Spec 3.6.3 

2.2.3 Tech Spec 3.6.4 

2.2.4 Technical Requirements Manual 3.3.7 

2.2.5 Technical Requirements Manual 3.9.5 

2.3 Teclinical References 

2.3.1 11715-FM-006A, Air Cooling and Purge System 

2.3.2 0-QP-21.5, Operation of Auxiliary Building Iodine Filters 

2.3.3 1-PT-61.3.2, Containment hrge Valves As Found Pressure Test 

2.3.4 Engineering Transmittal ET SE-964035, inchded with REV. 18 

2.3.5 ICP-RMS-1-RM-159, RMS - 159 Containment Particulate Radiation Monitor 
Cdibration 
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2.4 

3.0 

3.1 

3.2 

3.3 

3.4 

3.5 

2.3.6 ET SE-99-046, Rev. 0, Tern7 used in Tech Spec Sections 4.6.4.3.b, 
4.7.7.1.b, and 4.7.8.B.b Regarding Charcoal Filters 

2.3.7 Safety Evaluation 96 SE-OT-28, included with Rev. 18 

Commitment Documents 

2.4.1 CTS Assignment 02-91-2805-Ro3, S I 3  1-91, Spent Fuel Pool Overflow 
Events 

2.4.2 CTS Assignment 02-94-2220-001, Sunry Enforcement Conference - 9/30/94, 
Charcoal Filter Degradation 

2.4.3 PI N-2083-1252-R1, Mis-Communications Between Ops and HP. I 

INITIAL CONDITIONS 

Review the equipnient status to verify station configuration supports the 
performance of this procedure. 

A known atmospheric condition exists in thc containment as sampled by Health 
Physics. 

Reactor is shutdown, in either mode 5 or 6 OH defueled. 

- IF in Mode 6, 
provide representative sample for I-RM-RMS-E59 and 1-RM-RMS-160. 

at least one Containment Air Necirc Fan is in operation to 

- IF in Mode 6, the following Radiation Monitors are OPEMlBLE: 

1-RM-RMS-159, CONTAINkENT PARTIChlkAIE RADIATION M O m O R  

1-RM-RMS-160, CONTAINMENI' AREA GAS RADIATION M O m O R  

I-RM-RMS-162, MANIPULATOR CRANE WADIATION MONITOR 
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4.0 PRECAUTIONS AND LIMITATIONS 

4.1 Comply with the following guidelines when marking steps N / k  

9 - II; the conditiionai requirements of a step do not require the action to be 
performed, mark the step NIA. 

- IF any other step is m k e d  N/A, =have the Shift Supervisor (or designee) 
approve the N/A and justify the N/A on the procedure Cover Sheet. 

4.2 The reactor c o n t b e n t  shall not be. purged while the reactor coolant system 
temperature is > 2W"F and containment is sub atmospheric. 

4.3 All automatic containment isolation valves in that unit shall be operable or at least 
one valve in each line shall be closed except in those systems which must be 
operated during refueling. 

4.4 To prevent the possible collapse of purge system duct work, when it is desired to 
estabiish atmospheric conditions in the containment, do 
circumstances open 1-HV-MQV-lOOB, CQNT PURGE SUPPLY VALVE (outside 
valve) while vacuum is King broken. 

under any 

4.5 Purges shall go through filter unless written authorization from Health Physics states 
otherwise. 

4.6 Ventilation changes made when the fuel transfer tube is open may cause a pressure 
differentidl between Contahent  and the Fuel Building and result in Bevel chan&es 
in the Spent Fuel Pit or Reactor Cavity. (Reference 2.4.1) 
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Due to possible Charcoal FiIter degradation, the Auxiliary Building Iodme Filters 
MUST be placed in service dwing or following painting, fie, or chenucal 
release in any ventilation zone corntnunicating with the inlet to any Auxiliary 
Building Iodine Filters which will be operated. E the Auxiliary Building Iodine 
Filters MUST be placed in service under these conditions, such as to mitigate 
radiological events, 
Ventilation Filter Testing Program (VFTP) must be satisfied. 
(References 2.4.2 and 2.3.6) 

the surveillance requirements of Tech Spec 5.5.10 and 

At least one Containment Air Recirc Fan must be in operation to provide a 
representative sample for 1-RM-RMS-159 and 1-RM-RMS-160. 

Sample flow for 1-RM-RM§-159 and 1-RM-RMS-160 must be between 
8 cfrn and 12 c h  to be considered operable to satisfy Technical Requirements 
Manual TR 3.3.7. (References 2.3.4. and 2.3.7) 
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5.1.1 Vexify Initial Conditions are satisfied. 
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5.1.2 Review Precautions and Linnitations. 

NOTE The reactor containment shall 
system temperature is > 200°F 

be purged while the reactor coolant 
containment is sub-atmospheric. 

NOTE AB1 automatic containment isohtion valves in the unit shali be operable 
at least one valve in each line shall be closed except in those systems which 
must be operated during refueling. 

5.1.3 E H. P. form has NOT been initiated, 
Containment Release Permit.” 

initiaFe H. P. form for “Reactor 

5.1.4 Reactor is to be refueled or maintenance outage is to be commenced, 
-__ TEEN PRIOR to braking containment vacuum by movement of any of the 
Purge and Exhaust Valves, 1-PT-61.3.2 MUST be completed. Type “C’ 
Engineer may be contacted for M e r  guidance. 
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5.1.5 Unlock and close the following breakers: 

I-EP-BKR-1C1-1 B1, Purge Exhaust Bypass Valve Cicuit Breaker, 
1 -WV-MOV- 101 

1-EP-BKR-1C1-I B2, Crattnt Purge Supply Bypass l ine  Is01 Vv Cucuit 
Bkr, 1-NV-MOV-I02 

1-EP-BKR-1A1-1 C3, Purge Sply Fans to R e x  Cntnat Isol Vv Circuit Bkf, 
1 -HV-MOV- 1 OOA 

1-EP-BKR-1A1-1 C4, Reac Cntmt to Purge Exh Is01 Valve Circuit Bkr, 
1 -HV-MOV- loOC 

1-EP-BKR-1BI-2 C3, Cnttnt Supply Line Is01 Vv Circuit Breaker, 
1 -HV-MOV-loOB 

1-EP-BKR-BB1-2 C4, Cntmt Purge Exhaust Line Is01 Vv Circuit Breaker, 
1-HV-MOV-1WD 

5.1.6 required, remove locks from the following valve hmdwheels: 

l-HV-MOV-lWD, Containment Purge Re& Line Isolation Valve 

l-HV-MOV-IO1,l-I~V-MOV-100D Bypass Valve 

1-HV-MOV-IWB, Containnient Purge Supply Line Isol Valve 

* 1-HV-MOV-102, Containment Purge Supply Vent Line Isol Valve 

l-WV-MOV-lWA, Purge Supply Fans To Reactor Containnient Isol 

l-I-IV-MOV-I00C, Reactor Containment To Purge Exhaust Isolation 

5.1.7 Open 1-NV-MOV-lWA, CONT PURGE SUPPLY VALVE (inside valve). 
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NOTE: When it is desired to establish atmospheric conditions in the containment, do 
under any circumstances open l-HV-MOV-lWE, CONT PURGE 

SUPPLY VALVE (outside valve), while vacuum is  being broken. This to 
prevent the possible collapse of purge system duct work. 

5.1.8 E containment i s m  at atmospheric pressure, =do the following: 

a. Open 1-IN-MOV-102, CONT PURGE RELIEF VALVE, to raise the 
containment pressure to atmospheric. 

b. WHEN containment atmospheric pressure are equalized as 
indicated on 1-PI-LM-IOOA, B, C or D, 
CONT PIJFKIE RELIEF VALVE. 

close 1-EIV-MOV-102, 

5.1.9 Ensure the switch for I-HV-3A/35, Containment Iodine Filter Fans, is in the 
OFF position. 

5.1.10 Mode 6 entq is anticipated, =do t h ~  following: 
(References 2.3.4 and 2.3.7) 

a. Notify the I&C Department to perform the section of 
ICP-RMS- 1-RM-159, RMS-159 Containment Particulate Radiation 
Monitor Calibration: for Rotameter Calibration for Operation. 

b. Enter in the Action Statement Log to verify that 1-Rha-BMS-159 and 
1-M-RMS-160 are operable with a sample flow rate of between 8 cfm 
and 12 cfm prior to movement of recently irradiated fuel within the 
containment per TRM 3.3.7. 

NOTE HP Release Form must be obtained prior to proceeding with this OP. 

NOTE: Purge sfid1 go through filters unless written autho~zation from Health 
Physics states otherwise. 

5.1.11 Align containment purge through the iodine filters or to bypass the filter as 
per 0-QP-21.5, Operation of Auxiliary Building Iodine Filters. 
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I_ 5.1.12 Open 1-HV-MOV-IOOB, CONT PURGE SUPPLY V L V E  (outside valve.). 

~ 5.1.13 Open l-W-MOV-lWC, CONTPURGE EXH VALVE (inside valve). 

5.1.14 Open applicable Purge Exhaust valve. Ma& valve not opened N/A: 

- IIj mm allowable release rate is less than 11 ,ooO C m ,  open 
1-MOV-HV-101, C O W  PURGE EXH BYPASS VALVE. 

- max allowable release rate is greater than equal to 11,OOO CFM, 
THEN open E-MOV-HV-l00D, C.ONT PURGE EXH VALVE (outside 
valve). 

NOTIF,: An additional suppiy and exhaust fan may be used for additional vent2ation 
if allowable release rate 2 22,000 CFM. 

5.1.15 Start one both containment p w e  exhaust fans. Mark fan not started 
NIA: 

.. 

__I- 

.___ .. 

1-IIV-F-SA, 5A REACTOR CNTMT IIV PURGE EXHAUST FAN 

* 1-HV-F-5B9 5B REACTOR C”T’ HV PURGE EXHAUST FAN 

5.1.16 Note. flow increase on flow recorder, I-I-IV-FR-l212B, MISC AREA 
EXHAUST A R  FLOW TO VENT STACK “R.” 

5.1.17 flow is greater than maximum allowable release rate, throttle close 
1-MOV-HV-101, CONT PURGE EXB BYPASS VALVE. 

5.1.18 E additional ventilation is required, start one containment supply fan. 

I-IIV-F-4A, REACTOR CNTMTS HV PURGE SUPPLY FAN 

l-HV-E’-4B, REACTOR CNTMTS HV PURGE SUPPLY FAN 
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NOTE The folIowing parameters initiate automatic fmctions whish affect the p g e  
and exhaust system. 

High radiation levels in containment (1-RM-RMS-159, 160 or 162) will 
dose the containment purge system butterfly valves. 

Air temperature leaving the steam heating coils at e 35°F will trip the 

containment purge supply fan.. . 
* Purge Supply Fans l-JW-F-4A 4B will trip E 1-MOV-HY-IOOA 
- OR 1-MOV-HV-1QoB are NOT FIJLL OPEN. 

Purge Exhaust Fans I-HY-F-SA AND 5R will trip 1-I; l-MOV-MV-100e 
- OR 1-MOV-HV-100D are NOT FULL OPEN AND 1-MOV-HV-101 IS 

CLOSED. 

NOTE Steam Heating is required if Containment temperature is less tlran 65°F. 

... 

5.1.19 dec t ed  by Health Physics, THEN remove containment purge flow from 
the iodine filter as per 9-OP-21.5, Operation of Auxiliary Building Iodine 
Filters. 

Completed by: . Date: 
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~. .. _ _  . . . . 

5.2 Removing Purge System from Operation 

5.2.1 Verify Initial Conditions arc satisfied. 

5.2.2 Review Recautions and Limitations. 

5.2.3 Notify the HP Shift Supervisor that the Containment Purge will be secured. 

5.2.4 Ensure containment purge supply fans are secured: 

* 1-HV-P4A, REACTOR CNTMTS HV PURGE SUPPLY FAN 

* 1-HV-F4B. REACTOR CNTMTS NV PURGE SUPPLY FAN 

5.2.5 Close c o n b e n t  purge supply isolation valves: 

l-HV-MOV-I00A, CONT PURGE SWPLY VALVE (inside valve) 

* I-HV-MOV-IOOB, CONT PURGE SUPPLY VALVE (outside valve) 

5.2.6 Ensure containment purge exhaust fans me secure& 

1-IW-F-SA, 5A REACTOR C N T W  HV PURGE EXHAUST FAN 

1-HV-F-SB, 5B REACTOR C"I' HV PURGE EXHAIJST FAN 

5.2.7 Close containment purge exhaust isolation valves: 

0 l-HV-MOV-lOOC, COhT PURGE EXH VALVE (inside valve) 

1-HV-MOV-lOOD, CONI'PURGE EXH VALVE (outside valve) 
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.. 5.2.8 Ensure the following are closed 

___ _I * 1-MOV-HV-101, CONT PURGE EXH BYPASS VALVE 

* 1-HV-MOV-102, C O W  PURGE RELIEF VALVE 

5.2.9 containment purge is aligned through the iodine filters, =remove 
containment purge from the iodine filkr per 0-OP-21.5, Operation of 
Auxiliary Building I d m e  Filters. 

5.2.10 E Containment Purge will be restarted under the same release pcrnst, 
route completed HP form for Reactor Containment Release Permit to 

Health Physics. 

5.2.1 I Have a second person perform independent verification of Steps 5 2 5 , 5 2 7 ,  

and 5.2.8. 

5.2.12 E Containment Purge will NOT be restarted, 
breakers: 

lock open the following 

* 1-EP-BKR-ICI-I B1, Purge Exhaust Bypass Valve Cicuit Breaker, 
1-MV-MOV-101 

0 1-EP-RKR-lC1-1 B2, Cntmt Purge Supply Bypass Line Is01 Vv Circuit 
Rkr, I-HV-MOV-102 

1-EP-BKR-lA1-1 C3, Purge Sply Fans to Reac Cndmt Is01 Vv Circuit 
Bkr. 1-HV-MOV-100A 

* 1-EP-BKR-1AI-I C4, Reac Cntmt to Purge Exxh I d  Valve Circuit Bkr, 
1-Hv-MOV-1ooc: 

* I-EP-BKR-1Bl-2 C3, Cntnit Supply Line Is01 Vv Circuit Breaker, 
1-HV-MOV- lOOB 

1-EP-BKR-lB1-2 C4, Cntmt Purge Exhaust Line Is01 Vv Circuit Breaker, 
l-tIV-MOV-100D 
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5.2.13 Containmetit Purge will be restarted, lock the following 
valve handwheels: 

0 l-HV-MOV-100D, Containment Purge Return Line Isolation Valve 

l-AV-MQV-IOl,l-HV-MQV-100D Bypass Valve 

* 1-IN-MQV-lWB, Containment Fkge Supply Lie €sol Valve 

1-HV-MOV-102, Containment Purge Supply Vent Line Is01 Valve 

2-HV-MQV-IOOA, Purge Supply FansTo Reactor Conlainment Is01 

1 -HV-MQV- IWC, Reactor Containment To Purge Exhaust Isolation 

Completed by: __ -____ _ _ _ ~ _ _ _ _ _ _  . Date: 
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~. -. . ...~ - 038EA2.09 001 - ..  ... 
Unit 2 has experienced a loss of offsite power.The subsequent reactor trip ruptured a 
tube in the "B" steam generator. The crew has terminated safety injection in 
accordance with 2-E-3, " Steam Generator Tube Rupture." The following conditions 
exist on Unit 2: 

RCS hot leg temperature 490°F and stable 
0 CETCs are 488°F and stable 

RCS pressure 908 psig 
0 RCS cold leg temperature is 488°F 

The following SG parameters exist: 

SG 
"A" 
"B" 
"C" 

Pressure Level 
9% NR 
70% NW 

8% NR 

530 psig and stable 

528 psig and stable 
900 psig and stable 

Based on the above plant parameters all natural circulation indications listed in 
Attachment 1 of 2-E-3, "Steam Generator Tube Rupture," are 

A!, nQt met because RCS cold leg is not at saturation temperature for "A" and "C" 
steam generator pressures 

B. met because all parameters indicate natural circulation 
C. 

heat sink in the EQPs 
met because "A" and "C" steam generators are not above the level required foi 

D. not met because - CETC - temperatures .- are not decreasing. . -  

A. This is the correct answer. The examinee will have to know the natural circulation 
criteria listed in Attachment 1 of 2-E-3, "Steam Generator Tube Rupture." They will then 
have to use Steam Tables to arrive at the conclusion. 

B. This is incorrect. The examinee could choose this answer. Four of five natural 
circulation criteria are met. If the examinee doesn't use the steam tables correctly they 
could arrive at this answer. 

C. This is incorrect. The examinee could choose this answer because 11 % is 
considered adequate level in the EQP's to consider it a heat sink. A heat sink is 
required for natural circulation. The attachment doesn't use this parameter but if all of 
the Attachment 1 criteria are met a heat sink has been established. 

D. This answer is incorrect. Examinee may think CETC temperatures need to be 
decreasing to have natural circulation. 

-. 

Wednesday, May 05,2004 23710 PM 1 
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Ability to determine and interpret the following as they apply to SGTR: Existence of natural circulation, 
using plant parameters. 

(CFR: 41.10143.5145.13) 

References: 
1 -E-3, 'I Steam Generator Tube Rupture" page 32 
1-E-3, " Steam Generator Tube Rupture" Attachment 1 Natural 

Steam Tables 
Circulation Verification 

Level(RO/SRO): SRO 

Type(Bailk/Rlod/New): BANK 
Group: 1 

Reference(Y/N): Y 

I_ 

Wednesday, May 05,2004 2:37:10 PM 

Tier: 1 
Importance Rating: 4.U4.2 
Cog(Know1dgefComp): COMIP.EIIENSIW 
h s t  Exam(T): N 

2 



ATTACHMBNT TITLE 

NATURAL CIRCULATION 
1-8-3 

ATTACHMENT VERIFICATION 

m: The fo l l owing  cond i t i ons  suppor t  o r  i n d i c a t e  n a t u r a l  c i r c u l a t i o n  
flow. 

1. - VERIFY NATURAL CIRCULATION 
PLOW 

RCS s u b c m l i n g  based on 
Core Exit TCs - GREATER 
THAN 25OF [75OP] 

SG p r e s s u r e s  - STABLE OR 
DECREASING 

RCS Hot Leg tempera tures  
STABLE OR DECREASING 

Core Ex3t TCs - STABLE OR 
D E W  ING 

RCS Cold Leg tempera tures  - 
AT SATURATION TEMPERATURE POR 
SG PRESSURE 

2 .  - CONTINUE TO MONITOR NATURAL 
CIRCLiLATION PLOW UNTIL FORCED 
CIRCULATION I S  ESTABLISKED 

Increase dumping stem. 



SWAM GENERATOR TUBE RUPTURE 
I 

..... " . . t . . . t t t . . . . * . * . ~ . ~ ~ * ~ . * * . ~ * * . * ~  

CAUTION: Pollouring a Loss of a l l  sea l  cooling. affected RCPs should not be 
star ted wfthoxt prior s t a tus  evaluation. 

* . .  t . . . L . . . . . . . . . * 1 . . . ~ * * . . * * . . ~ . ~ . * . * ~  

"40.- CHECK RCP STATUS: 

a) A t  least one RCP - RUNNING a) Try t o  start one RCP: 

1 )  Ip RVLIS upper range 
indication less than 95%. 

perform the following: 

m Increase PRZR level 
greater than 69% [75%1. 

e Increase RCS subcooling 
based on core e x i t  TCs 
greater than 50 O F  [100'Fl 

0 Use PRZR heaters. as 
necessaty t o  saturate t h e  
pressurizer water. 

2)  Try t o  start one RCP using 
1 -0P -5.2. REACTOR COOLANT 
PUMP STARTUP AND SHUTDOWN. 

- IF  an RCP sannot be s tar ted.  
'FIEN do the  f O l h V i R g :  

m I n i t l a t e  Attachment 1 t o  
verify natural circulation. 

GO TO Step 41. 

b) Stop a l l  but one RCP 



Given the following conditions: - A small-break LOCA occurred 
RCPs were tripped as required by EOPs 
RCS pressure is 1654 psig 

e Wide-range Tcs are 508°F and dowly decreasing 
* Wide-range Ths are 525°F and slowly decreasing 
e CETCs are 530°F and stable 
e S/G narrow-range levels are approximatety 15% 
e S/G pressures are 715 psis and slowly de@reasing 
e Containment radiation peaked at 12Q,O@I R h r  and is now 3Q,WI Whr 
e Containment pressure peaked at 22 psia and is IUIW 15 psia 

In accordance with l-E§-i .2, Post-LOCA Cooldown and Depressurization. the rquiremeflts for 
natural circulation: 

A. are met. 

€3. 

C. 

D. 

are not met, since there is inadequate serbcooling 

are not met, since CETCs are rmt decreasing. 

are not met, since S/G parameters are not satisfied. 

Answer: A 

, 

OPS NA Page Id1 OtRlm4 



The foll~wing plant conditions exist. 

* 

8 . . . . 
. 
8 

8 . 
e 

A small break LOCA has occurred 

The crew responded in accordance with EOPs and tripped the RCPs when required 

The crew is currently in 1-ES-1.2. "Post LOCA Cooldown and Depressurization" 

RCS pressure is 1490 p i g  

Wide range Tcs are 505" F and slowly decreasing 

Wide range Ths are 51 5" F and zdowly decreasing 

CETCs are !%lo F arid stable 

Containment pressure is 10 psia 

Containment radiation is 5.0 X 10E+1 W ~ S  

SG narrow-ramge levds are being maintained at a minimum of Noh 

SG pressures are 715 psig and decreasing doMy 

According to 1-ES-1.2, the requirements for natural circulation - . 
A. 

B. 

C. 

D. are met 

are not met since there is inadequate subcooling 

are not me: since CETCs are not decreasing 

are not met since SG parameters are not satisfied 

Answer: A 
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1 
- .~~~~~~ .... . .. . ... .. . . ~.. ~ 

058AG2.4.4 001 

Unit 1 is at 100% power when DC bus 1-1 de-energizes. Subsequently, ai& of offsite 
power occurs. 

Which ONE of the following actions should be directed by the Unit Supewisor? 

AY Re-energize 1 H Emergency bus gmcJ DC bus 1-1 in accordance with (3-AP-10," Loss 
of Electrical Power." 

B. Re-energize 
Power." 

C. Reenergize 1 H Emergency bus in accordance with I-ECA-0.0, Attachment IV, 
"Attempting to Restore Power to 1 H ( I  J) Emergency Bus." 

B. Re-energize t H & I J busses in accordance with 1 -ECA-O.O, Attachment IV, 

.. 
I 

j 
! 

! 

BC bus 1-1 in accordance with 0-AP-IO," Loss of Electrical 

"Attempting to Restore Power to .... 1 HQJJ ~.. Emergency bus." ~~~ ...... ~ ~ 

A. This is the correct answer. The loss of BC Bus 1-1 wil take away control power to 
the breaker for 1 H Emergency Bus. This means on a loss of offsite power, the I H 
Emergency Bus will not have power from the EBG. 

B. This answer is incorrect. You do use AP-10 to re-energize DC Bus 1-1 but you also 
need it to re-energize 1 H Emergency Bus. ECA 0.0 is used for a loss of all AC. 1 J 
Emergency Bus is energized from its EDG. The examinee could choose this answer if 
they fail to make the connection between a loss of BC Bus 1-1 and control power for 
the EDG. 

C. This answer is incorrect. ECA 0.0 is only entered if both emergency buses are 
de-energized. The attachment name implies it is used for both buses. This makes this 
selection plausible. 

D. This answer is incorrect. ECA 0.0 is only used during a loss of all AC. 1J Emergency 
Bus is powered. Examinee may not be able to recall which vital bus supplies control 
power. They could choose both. 

Loss of DC Power 
Ability io recognize abnormal indicatlons for system operating parameters which are entry-level conditions 
for emergency and abnormal operating procedures. 

This is a new question. 

References: 
NCRODP module 35 page 10 
AP-10 '' Loss of Elecrical Power" 
ECA 0.0 Attachment IV, "Attempting to Restore Power to 1 H(1J) Emergency Bus" 
E-0 Step 3 RNO 

-. 
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Vital and Emergency Electrical Distribution System Breaker Operation 

NCRODP-35-NA 

To provide electrical safety during periods of maintenance. each 4160V ac 
breaker has the following thres interlocks: 

1. racking screw interlock. 

2. breaker lock-open interlock, and 

3. breaksr closed interlock. 

The racking screw interlock is a mechanical device that protrudes around the 
mckiig screw, It must be rotated 45 degrees to allow the racking screw to be 
turned. Before the racking screw interlock can be turned to disengage from 
the racking screw, the breaker must be tripped and the breaker lock-open 
interlock must not be pulled out. Once the racking screw interlock is rotated, 
the breaker cannot be closed. The racking screw interlock automatically 
engages when the breaker is in the connect, test, and disconnect positions. 

The breaker lock-open interlock is operable in only the test and disconnect 
positions. When pulied out, it performs the following functions: 

1. Mechanically prevents the racking-screw interlock from being 
disengaged, thus preventing the breaker from being racked to any other 
position; 

2. mechanically prevents the breaker closing; and 

3. provides a means for plaang a padlock on the breaker for additional 

The breaker lock-open interlock cannot be pulled out when the breaker is in 
the connect position, closed, or when the racking screw interlock is in the 
disengage position. 

The breaker closed interlock mechanically prevents the racking screw 
interlock from being turned and the breaker lock-open interlock from being 
pulled out when the breaker is closed. 

The 416OV ac breakers are operated by f25V dc power supplied by the battery 
chargers under normal conditions and supplied by the batteries under loss of 
power conditions. The power for the H bus breakers comes from battery $ 4  
(2-1) and the J bus breakers are powered from battery 1-111 (2-111). The batteries 
for the H and J buses are in locked rooms for security. Control power is fused by 
Wo sets of fuses inside the breaker cabinets. One is fw  closing power and the 
other is for trip power. The trip power fuses also supply the indicator lights. 

480V ac Breakers. The breakers in the 480V ac Emergency Bus 1# and 1J 
panels operate simllarly to the 4460V ac breakers described above. Each 
480Vac aicuit breaker in Emergency Bus 1H and I J  is housed in a cubicle 
totally enclosed by metal. 

The breakers have four positions that are identical to their 4160Vac 
counterparts, as follows: 

personnel safety while work is being done. 

1. conned. 

Page 10 10/13/03 



LOSS OF DC BUS 1-1 

- STEP ACTTONlEXPECTED RESPONSE RESPONSE NOT OBTAINED 

- NOTE: If 1557 was closed prior to 8 loss of 1H bus conth-ol power, then 
I-CII-P-IC will continue to run. If 1557 is subsequently opened. then 
1557 cannot be reclosed. 

m: During an emergency. if no smoke. fire. or obvious damage exists. then 
one attempt to re-energize the bus may be made. 

1. - LOCALLY CHECK DC BUS 
1-1 (1-EP-CB -12A)  AND 
BATTERY 1-1 (1-BY-B-01) : 

a) Battery - INTACT 

b) Bus - INTACT AND AL3LE 
TU BE ENERGIZED 

2 .  - LOCALLY CHECK BATTERY 
CHARGERS 1 I (1-BY C-2) 
IWD 1C-I (1-BY-C 3 ) :  

a )  1 EP-KCC 1H1-4 (1-EP-MC &l) 
- ENERGIZED 

b) Battery Chargers - INTACT 
AND ABLE TO BE ENERGIZED: 

* 1-1 (1 BY-(-2) 

- OR 

IC I (1-BY C 3) 

a) Have Electrical Department 
disconnect battery from bus. 

b) GO TO Step 6. 

GO TO Step 6. 

3 .  - PLACE: BATTERY CHARGER 1-1 Place Battery Charger 1C-1 
(1-BY-C 2 )  IN SERVICE USING (1-BY C-3) in service uslny 
1 OP-26.4.1, MAIN STATION BATTERY 1-OP 26.4.3. MAIN STATION SWING 
CHARGERS 1 I AND 1 I1 OPERATION BATTERY CHARGERS IC I AND 1C-I1 

OPERATION. 

4. - CHECK DC BUS 1 -I 
(1-EP-CB- 1 2 A )  - ENERGIZED 

GO TU Step 6. 



LOSS OF DC BUS 1- 3 
A1”I’ACHMENT 

STEP ACTION/EXPECTED RESPONSE 

5 .  - RETURN TO PROCEDURE IN EFFECT 

6. - TAKE REQUIRED ACTIONS FOR LOSS OF 
DC BUS 1-1 (1-EP-CB-1%): 

a) Verify Generator Output Breaker 
6-12  - OPEN 

b)  As required. locally operate 
breakers on the following busses 
using 0-MOP-26.11. 4160-VOLT 
BREAKER LOCAL MANUAL OPERATION. 
or 0-MOP 26.10. 480-VOLT 
BREAKER LOCAL MANUAL OPERATION. 
because of  loss of control 
power: 

‘1160-VQlt Bus 1C (1-EP-SW-03) 

4160-Volt BUS 111 (1-EE-SW-01) 

* 4160-Volt B u s  2G (2-EP-SW-04) 

o 4ao-volt aus  1c1 (1-EP-SS-07) 
e 480-Volt BUS 1C2 (1-EP-SS-041 

48O~Volt BUS 1H (1-EE-SS-01) 
480-Volt BUS lIIl (1-EE-SS-03) 

E 480-Volt Bus 162 (1-EP-SS-11) 
E 480-Volt Bus 1G3 (1-EP-SS 12) 

480~Volt BUS 2G2 (2-EP-SS-09) 

Exciter Field Breaker 

15F1. 4160 Volt 1F Transfer 
Bus  Feed 

c )  Feed SG wlth AFW because of loss 
of KFW Reg Valve and MFW 
Bypass Reg Valve 

RESPONSE NOT OBTAINED 

a) NOT open within 30 
seconds of unit trip. THEN 
manually open G-12. 

(STEP 6 CONTINUED OM NEXT PAGE) 



ATTACKMEW TITLE 

LOSS OF DC BUS 1-1 

STEP ACTION/EXPECTED RESPONSE 

6. TAKE REQUIRED ACTIONS FOR LOSS OF 
DC BUS 1-1 (l-EP-CB-12A) (continued):  

d )  Check SG PORVs - CONTROLLING I N  
AUTO OR MANUAL 

e )  Check Blender - I N  OFF 

f) Check Terry Turbine 
REQUIRED TO BE I N  SERVICE 

g) E s t a b l i s h  continuous f i r e  watches 
wi th in  1 hour of bus l o s s  f o r  
t h e  fol lowing a reas :  - 1H EDG Room 

2II EDG Room 
1J EDG Room 

0 25 EDG Room 

a Unit 1 Cable Vault 
e Unit 1 Cable Tunnel 
* U n i t  2 Cable Vault 

I Jn i t  2 Cable Tunnel 

1-HV-FL-3A. Charcoal F i l t e r  Bank . 1-HV-FL 3B. Charcoal F i l t e r  Bank 

Control Room Under f l o o r  

h)  Check PRZR Level - 28% OR 
LESS 

RESPONSE NOT OBTAINED 

d) P lace  SG PORVs i n  AUTO 
because of  l o s s  o f  Condenser 
Steam Dump. 

e)  Place Blender i n  OFF 
because of l o s s  of  flow 
i n d i c a t i o n .  

f) Locally close 1-MS 268. 
i n l e t  t o  1-KS-TV-111A. 
because of 1-MS TV l l l A  
f a i l e d  open. 

hl A s  requi red .  p l ace  excess 
letdown i n  s e r v i c e  because 
of l o s s  of normal letdown. 
us ing  I-OP-8.5. OPERATION 
OF EXCESS LETDOWM. 

7 .  - CHECK DC BUS i - I  ( P E P  CK 1 2 A )  
CAN BE ENERGIZED 

Continue e f f o r t s  'to r e s t o r e .  
RETUPJJ TO Step  6 .  



LOSS OF DC BUS 1-1 

a ACTION/EXPECTED RESPONSE 

8 .  - RETURN TO STEP 1 

RESPONSE NOT OBTAINED 



PROCEDURE TITLE 

REACTOR TRIP OR SAFETY INJECTION 

[ 31- VERIFY BOTH AC EMERGEICY BUSSES Do the Zollowing: 

a) E no AC Emergency Bus is 
ENERGIZED 

energized. THEN immediately 
restore power to at least one 
AC Emergency Bus. 

IF power cannot be restored. 

ALL AC POWER. STEP 1. 

b) Try to restore power to 

THEN GO TO 1 ECA-0.0. LOSS OF 

de-energized AC Emergency Bus 
using 0-AP 10. LOSS OF 
ELECTRICAL POWER. as time 
permits. 

Continue w j t h  Step 4 .  



Attempting t o  Restore Power t o  1H (1J) Emergency Bus 

1 . 3  a t tempt ing  t o  s t a r t  1II (1J) Emergency Diesel Generator ,  do 
t h e  fol lowing:  

a )  Place 1H (1J) EDG Mode Se lec to r  switch t o  MANUALLOCAL. 

b) Push Emer Gen 1H (1J) A l a r m  & Shutdown Reset but ton.  

c )  Ver i fy  1H (1J)  Shutdown Relay S t a t u s  Light  i s  LIT.  

d )  E n e i t h e r  111 n o r  1J Shutdown Relay S t a t u s  Light  i s  LIT.  THEN 
GO TO 1-ECA-0.0. LOSS OF ALL AC POWER. STEP 9. 

e )  Wait 1 minute. 

f) one minute has elapsed.  TIIP.N place  1H (IJ) ED(; Mode 
Se lec to r  switch t o  MANUAL-REMOTE. 

g) Verify 1H (1J) EDG s t a r t s .  

h) n e i t h e r  111 nor 1J EDG starts, THEM GO TO 1 ECA-0.0. LOSS OF 
ALL AC POWER. STEP 9. 

._ 



1 - ECA- 0 . 0 

ATTACHMENT 
Attempting to Restose Power to 111 (1.J) Emergency Bus 

2 of 2 

2 .- IF attempting to energize 1H (1J) 4160-~Volt Emergency Bus. do 
the following: 

a) Place the 4160V Emer Gen Supply Feed To Bus 1 H  (1J) 
Synchronizing 15M2 (1552) switch to ON. 

b)  Verify Incoming Voltage i s  indicated. 

c )  voltage is NOT indicated. push Exciter Reset button IwD 
control voltage. 

d) a voltage i .s still NOT indicated, THEM turn of f  Synch Scape. 

e) IF neither 1H nor LJ incoming voltage is indicated. THF.N GO TO 
I-ECA-0.0. LOSS OF ALL AC POWER. STEP 9. 

f) Verify 15H2 (15J2) is closed. 

g) 15B2 (1552) is closed. TKEN manually close 15H2 (1552) 
and turn off Synch Scope. 

h) rE. neither 15112 nor 1532 can be closed. turn off Synch 
Scope and GO TO 1-ECA-0.0. LOSS OF ALL AC POWER. STEP 9 .  

- END 



j 
I 

I 
A. This is the correct answer. TV - l l lNB  are fail open valves. The only AFW pump not 
available is the 3B Attachment 4 will align the Turbine-Driven AFW Pump to the MOV 
header. 

B. This is incorrect. The crew will not lose the Turbine-Driven AFW Pump. If examinee 
doesn't realize TV-If 1 8 is a fail open valve they will choose this answer. 

C. This answer is incorrect. The Turbine-Driven AFW Pump. will not be aligned both 
through the MOV header and through 100D. Examinee might pick this bemuse the 
Turbine-Driven AFW Pump is normally aligned to the A steam generator through 
10QB. 

D. This is incorrect. The crew will not lose the Turbine-Driven AFW Pump. If examinee 
doesn't realize TV-1115 is a fail open valve they, will choose this answer. 

QUESTIONS REPORT 
for sroquestions 

-. . . . . . .. . . . .. - . . ~ . ~  
061'42.02 001 

Unit 1 was at 100% power when a trip occurred due to a loss of off-site power. The 
following conditions exist at this time: 

I 

rn 1-MS-TV-111 1A, Steam Supply to Turbine-Driven AFW Pump is isolated for 
diaphragm replacement 

The 3B AFW Pump will not start 
The air supply line to 1 -MS-TV-l 1 1 f3, Steam Supply to Turbine-Driven: bias broken 
off. 

The crew is currently in I-E§-0.1, "Reactor Trip Response," and the Unit Supervisor 
desires to feed all three steam generators with auxiliary feedwater. 

Which ONE of the following procedures should be used, including the proper flow 
path? 

At' 1-AP-22.3, 'I boss of 3B AFW Pump." This procedure will use 1-FW-P-2 to feed "A" 
and "B" steam generators through the MOV header. 1-FW-P-3A will feed the "C" 
steam generator through the HCV header. 

B. 1-AP- 22.6, ' I  Loss of FW- P-2 and One Motor-Driven AFW Pump." l-FW-P-3A wiil 
feed all three steam generators through the HCV header. 

C. 1-AP-22.3, " boss of 38 AFW Pump." I-FW-P-2, Turbine-Driven AFW Pump will 
feed "A" steam generator through 1-FW-MOV-I00B and the "B" steam generator 
through the MOV header. I -FW-P-3A will feed the "6" steam generator through the 
HCV header. 

D. 1-AQ- 22.6, " Loss of FW- P-2 and One Motor-Driven AFW Pump." 1-FW-P3A will 
- feed all three steam generators through the MO\/ header, _ _  - 

Friday, May 09,2004 10:03:23 AM 1 



BUESTlONS REPORT 
for sroquestions 

Ability to (a) predict the impacts of the following on the AFW system and (b) based on those predictions, 
use procedures to correct, control, or mitigate the Consequences of those abnormal operation: 
Loss of air to steam supply valve 

(CFR:41.5/43.5/45.3/45.13) 

This is a new question 

References: 
Objective 5978 from study guide on Auxiliary Feedwater 
1 -AP-22.6 Loss of Turbine Driven A W  Pump step 4 
1-AP-22.6 Loss of Turbine Driven AFW Pump Attachment 4 
1 -AQ-22.3 Loss of 35 Motor-Driven ARN Pump step 5 
1 -AP-22.3 Loss of 35 Motor-Driven AFW Pump Attachment 4 

.. 

Imel(RO/SRO): SRO 
Group: 1 
Type(Bank/ModlMew): NEW 
Reference(Y/N): N 

- 

Friday. May 07,2004 10:03:23 AM 

Tier: 2 
Importance Rating: 3.U3.6 
Ccg(Know1ddgdConip): COMPREHENSIVE 
Last ExamfY): N 
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2.11a. Objective 

List the following information associated with steam supply valves N-MS-111A and 11 1 B. 

e 

e 

Locations from which the steam supply valves can be operated 

Conditions which will cause the TURBINE DRIVEN AUXlLlARY FEEDWATER PUMP TRAiN A@) 
NON-AUTOMATIC CONTROL alarm to actuate 

Position in which the steam supply valves will fail on a loss of instrument air 

Function of the small air flasks located near steam supply trip valves 

Methods which can be used to fail these valves open, if required 

e 

2.11b. Content 

1. AFW pump steam supply valves 1 -M§-W-t14A and 11 1 B can be operated from either: 

1.1. Benchboard 1-1 in the MCR. 

1.2. Aux. §ID panel. 

2. The TURBINE DRIVEN ANV PUMP TWIN A(B) NON-AUTO CONTROL annunciator will alarm if the 

associated control switch (1-MS-TV-111A or B) is taken out of AUTO. 

3. The steam supply valves will fail open following a !OS§ of instrument air or SOV power 

4. The small air Rasks located near 1-MS-TV-111A and 11 1 B provide a limited amount of air to force the 

TVs open during a loss of instrument air pressure. 

5. The TVs can be failed open by opening the SOV power supply breakers or by isolating and venting the 

instrument air supply lines. 

-- 
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2.11a. Objective 

List the following information associated with steam supply valves W-MS-1 I I A  and 11 1 E. 

Locations from which the steam suppty valves can be operated 

Conditions which will cause the TURBINE DRIVEN AUXILIARY FEEDWATER PUMP TRAIN A(B) 
NBN-AUTOMATIC CONTROL alarm to actuate 

Position in whiek the steam supply valves will fail on a loss of instrument air 

Function of the small air flasks located near steam supply trip valves 

Methods which can be used to fail these valves open, if required 

a 

e 

0 

2.1 1 b. Content 

1. A W  pump steam supply valves 1-MS-TV-1 I I A  and 11 1B can be operated from either: 

1.1. Benchboard 1-1 in the MCR. 

1.2. Aux. S/D panel. 

2. The TURBINE DRIVEN AFW PUMP TRAIN A(B) NON-AUTO CONTROL annunciator will alarm if the 

associated control switch (1-MS-TV-111A or B) is taken out of AUTO. 

3. The steam supply valves will fail open following a loss of instrument air oc SOV power. 

4. The small air flasks located near I-MS-TV-111A and 11 1 B provide a limited amount of air to force the 

'Ws open during a loss of instrument air pressure. 

5. The TVs can be faled open by opening the SOV power supply breakers or by isolating and venting the 

instrument air supply lines. 

- 
- - 
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2.1 la. Objective 

List the following information associated with steam supply valves TV-MS-I 11A and 11 15. 

Locations from which the steam supply valves can be operated 

Conditions which will cause the TURBINE DRIVEN AUXILIARY FEEDWATER PUMP TRAIN A(B) 
NON-AUTOMATIC CONTROL alarm to actuate 

Position in which the steam supply valves will fail on a loss of instrument air 

Function of the small air flasks loczted near steam supply trip valves 

Methods which can be used to fail these valves open, if required 

e 

e 

2.11b. Content 

1, ARM pump steam supply valves 1 -MS-TV-l11A and I 1  I B  can be operated from either: 

1.1. Benchboard 1-1 in theMCR. 

1.2. Aux. SIB panel. 

2. The TURBINE DRIVEN A M  PUMP TWIN A(E) NQNAUTO CONTROL annunciator will alarm if the 

associated control switch (1-MS-W-111A or B) is taken out of AUTO. 

3. The steam supply valves will fail open following a loss of instrument air or SOV power. 

4. The small air Rasks located near 1-MS-N-11 I A  and 1 Z 4 B provide a limited amount of air to force the 

Ws open during a loss of instrument air pressure. 

5. The TVs can be failed open by opening the SOV power supply breakers or by isolating and venting the 

instrument air supply lines. 

__ - 
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PROCEDURE TITLE 

LOSS OF 1 FW-P 2 TURBINEDRIVEN AFW PUMP AND ONE 
MOTOR DRIVEN AFW PUMP 

3.- CHECK ECST LEVEL - GREATER T I M  40% I n j t i a t e  1-AP 22 .5 .  LOSS OF 
EMERGENCY CONDENSATE STORAGE TANK 
1- C N  TK-1. 

NOTE: The AFW l ineup  drawings of Attachments 3 and 4 should he r e t a ined  
i n  the Control Room t o  provide Control Room personnel w i th  a 
g raph ica l  r ep resen ta t ion  of the AFW l ineup.  

/i.-- PERFORM ATTACHMENT 4 TO ALIGN THE 
ACV HEADER FOR FEEDING ALL SGs 

* 5 . -  CONTROL AFW FLOW TO MBINTAIN SG 
NARROW W G E  LEVELS BETWEEN 23% 
AND 50% USING IICV HEADER: 

0 1 FW I K V  100A. 

1-FW HCV-100B. 

I FW-HCV 1OOC.  

AFW HCV HEADER TO A SG 

AFW HCV HEADER TO B SG 

AFW HCV READER To c S G  

b..- GO TO STEP 8 

* 7.- CONTROL AFW FLOW TO MAINTAIN SG 
NARROW RANGE LEVELS BETWEEN 23% 
AND 50% USING THE MOV HEADER: 

1 FW-MOV 100.4. 
AFW MOV HEADER TO A SG 

0 1 FW-MOV 100B. 
AFW KOV HEADER TO B SG 
1-FW-MOV 1OOC. 
AFW MOV HEADER TO C SG 

Perform Attachment 3 t o  a l i g n  t h e  
MOV header f o r  f eed ing  a l l  SGs. 

GO TO Step  7 .  



ATTACHMENT TITLE 

ALIGNING THE OPERABLE MOTOR DRIVEN APW PUMP 
TO THE HCV HEADER 

1 AP-22.6 

NOTE: Some of the AFW System valves have admin locks. 

1. Have the CRO close the following AFW Valves: 

- * 1-FW-HCV-100A. AFW HCV HEADER TO A SG 

- * 1-FW-MOV-100D. TUREINE DRIVEN AFW PUMP TO A SG 

- * 1-FW-HCV-1COB. AFW HCV HEADER TO B SG 

__ e 1-FW-MOV-100B. APW MOV HEADER TO B SG 

- 0 1-FW-KCV-100C. AFW l1CV HEADER TO C SG 

2. -IJ 1-FW-P-3A is the operable pump. TIIEN unlock and close 1-FW-184. 
Discharge Valve €or 1-FW-P-3B to MOV Header. 

7. __ IF 1-FW P-3R is the operable pump, TAEN do the following: 
- a) Unlock and close 1 PW 11’2. Discharge Valve f o r  1 FW F 3A to IICV Header 

- b)  Unlock and opcn 1-FW-190. 3B Mtr Drvn AFW Pp to HCV Hdr Inlet Is01 
Valve 

4 . Locally unlock and open the following valves (located in the Motor-Driven 
AFW Pumphouse) : 

- 0 I-FW-64. AFW A IICV 1-FW-HCV-10OA Outlet Isolation Valve 

- 1-FW-96. AFW B HCV 1 FW HCV-100R Outlet Isolation Valve 

5. -Notify the Control Room that Attachment 4 is complete and to return to 
1-AP-22.6. step in effect. 



ALIGNING THE OPERABLE MOTOR-DRIVEN AFW PUMP 
TO THE HCV HEADER 

.... 

I 

............. J.:::-I- I 
' i 
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LOSS OF 1-FW-P-3B MOTOR-DRIVEN APW PUMP 

2.- CHECK TURBINE DRIVEN AFW PUMP - Manually start pump: 
RUNNING 

a) Open 1-FW-MOV-1OUD. TURBINE 
DRIVEN AFW PUMP TO A SG. 

b )  Place Steam Supply Valves for 
Turbine Driven AFW Pump in OPEN: 

m 1-MS-TV-111A 
1-MS TV lllB 

3.- CHECK 1-FW-P 3A. MOTOR-DRIVEN AFW Manually start 1 FW P-3A. 
PUMP RUNNINC 1 FW P 3A cannot be started, TtIEM 

GO TO 1-AP-22.4. LOSS OF BOTH 
KOTOR-DRIVEN AFW PUMPS. 

4. CHECK ECST LEVEL GREATER THAN 40% Initiate 1-AP-22.5. LOSS OF 
EMERGENCY CONDENSATE STORAGE TANK 
1-CN-TK-1. 

__ NOTE: The AFW lineup drawings of Attachments 3 and 4 should be retained 
i n  the Control Room to provide Control Room personnel with a 
graphical representation of the AFW lineup. 

5.- PERFORM ATTACHMENT 4 TO ALIGN THE Perform Attachment 3 to align HCV 
Header for feeding a13 SGs. 

GO TO Step 8 .  

MOV HEADER FOR FEEDING THE A AND B 
S G S  

6.-- CONTROL AFW FLOW TO MAINTAIN SG 
NARROW RANGE LEVELS BETWEEN 23% 
AND 50% USING: 

1 FW MOV lO0A for A SG 
a I-PW-MOV-100B for B SG 
* 1-FW-HCV lOOG for C SG 

7.- GO TO STEP 9 



ATTACHHENT TITLE 

ALIGNING TURHlNE-DRIVEN AFW PUMP TO FEED 
A AND B SGs USING THE MOV HEADER 

~ NOTE: Some of the AFW System valves have admin locks. 

1. Nave the CRO close the following AFW Valves: 

- 1-FW-MOV-100A. AFW MOB HEADER TO A SG 

- 1 FW-MOV-lOOB. AFW MOV HEADER TO B SG 

2. Locally perform the following valve lineup (located in the Motor-Driven 
AFW Pumphouse) : 

- a) Unlock and close I-FW-184. Discharge Valve €or 1-FW P 3B to MOV lfeader. 

- b) Unlock and open 1-FW-149. Tiirb Drvn AFW Pump to S/G MOV IIdr Disch 
Is01 Valve. 

- c )  Unlock and open 1-FW 62. AFW A MOV 1-FW MOV-100A Outlet Isolation 
Valve. 

3 .  Have the CRO open the followine AFW Valves: 

- 0 1-FW MOV-100A. AFW MOV HEADER TO A SG 

- 1-FW-MOV-100B. AFW MOV HEADER TO E SG 

4. Have the CRO close the following AFW Valves: 

- 1-FW-MOV 1000. TURBINE DRIVEN AFW PUMP TO A SC, 

- 1 FW-HCV 100B. AFW HCV HEADER TO B SG 

5. -Notify the Control Room that Attachment 4 is complete and Lo return to 
1-AP-22.3. step in effect-. 



... 

ATTACEIMENT TITLE 
1-AP-22.3 

ALIGNING TURBINE-DRIVEN AFW P W P  TO FEED 
A AND I3 SGs USING TME MOV HEADER 

I 

-. ......................... 

.................. E? t I - 



ALIGNING THE OPERABLE MOTOR-DRIVEN AFW PUMP 
TO THE MOV HEADER 

... 



VIRGINIA POWER 
NORTE ANNA POWER STATION 

ABNOF@WL PROCEDUBE 

LOSS OF 1-PW-P-3B MOTOR-DRIVEN AFW PUMP 

(WITH FOUR ATTACBMENTS) 

PURPOSE 

To provide instructions for placing an AFW source in service when the B 
Motor-Driven AFW Pump is inoperable. 

ENTRY CONDITIONS 

This procedure is entered when AFW flow is required to the B SG and arty 
of the following conditions exists: 

1-FW-P-3B is inoperable. or 

e The MOV header is inoperable. o r  

Annunciator Panel "F" C - 5 .  AUX ED PP 3A-3B AUTO TRIP. is LIT. 

APPROVAL - ON FILE 



1 -AP- 22.3 LOSS OF 1-FW-P-3B MOTOR-DRIVEN AFW PUMP 

2 of 7 

RESPONSE NOT OBTAINED 

CAUTION: When ECST level decreases to 40%. then 1-AP-22.5. LOSS OF EMERGENCY 
CONDENSATE STORAGE TANK 1-CN-TK-1. should be initiated to provide an 
alternate water source to the AFW Pumps. 

To prevent heating of the ECST above 1200F. the AFW Pumps should not 
be run on recirc for extended periods of time. 

To prevent possible degradation to the AFW Pump. the amount of  time 
spent on minimum recirc flow should be minimized. 

* To prevent lifting relief valve 1-FW-RV-100 when reducing feed flow 
any MOV o r  HCV supplied by the Turbine-Driven AFW Pump should be 
slowly throttled. 

To prevent lifting relief valve 1-FW-RV-100. a discharge flowpath 
must be available to feed an SG from the Turbine-Driven AFW Pump. 

f . * * I . * . . * . . . . * . f . . * . " " * ~ * ~ . . * . * * ~ ~ . " ~ "  

NOTE: Normal PRZR spray should be isolated from any RCP that is stopped. 

e The C RCP provides the best PRZR spray capability. The A RCP 
a l so  provides PRZR spray capability. 

If AFW Pumps are lost due t o  l o s s  o f  control from the Control 
Room, then evaluate using 1-AP-20. OPERATION FROM THE AIJXTI.IARY 
SHUTDOWN PANEL. to start the affected AFW Pumps from the 
Auxiliary Shutdown Panel. 

1.- CHECK MAIN FEEDWATER - IN SERVICE Do the following: 

a) Stop all but one RCP. 

b) Initiate attempts to restore 
Main Feedwater. 



LOSS OF I-FW-P-3B MOTOR-DRIVEN AFW PUMP 

2 ._I CHECK TURBINE--DRIVEN AFW PUMP - Manually start pump: 
RUNNING 

a) Open 1-FW-MOV-100D. TURBINE 
DRIVEN AFW PUMP TO A SG. 

b)  Place Steam Supply Valves for 
Turbine Driven AFW Pump in OPEN: 

I-MS-TV-111A 
a I-MS-TV-11IB 

3 .- CHECK 1-FW-P-3A. MOTOR RRIVEN AFW Manually start 1-FW P 38. E 
PUMP - RUNNING I-FW-P-3A cannot be started. TIIEN 

GO TO 1-AP-22.4. LOSS OF BOTH 
MOTOR-DRIVEN AFW PUMPS. 

4 -  CHECK ECST LEVEL - GREATER THAN 40% Initiate I-AP-22.5. LOSS OF 
EMERGENCY CONDENSATE STORAGE TANK 
1-CN-TK-1. 

m: The AFW linenp drawings of Attachments 3 and 4 should he retained 
in the Control Room to provide Control Room personnel with a 
graphical representation of the AFW lineup. 

5 . -  PERFORM ATTACHMENT 4 TO ALIGN THE Perform Attachment 3 to align KCV 
Header for feeding all SGs. 

GO TO Step 8 .  

MOV HEADER FOR FEEDING THE A AND B 
SGs 

* 6.- CONTROL AFW FLOW TO MAINTAIN SG 
NARROW RANGE LEVELS BETWEEN 23% 
AND 50% USING: 

e 1-FW MOV IOOA f o r  A SG 
e 1 FW MOV IOOB for B SG 

I-FW-HCV-100C for C SG 

7.- GO TO STEP 9 



LOSS OF l-FW-P-3B MOTOR-DRIVEN AFW PUMP 

. 

.- 

8.- CONTROL AFW FLOW TO HAINTAIN SG 
NARROW RANGE LEVELS BETWEEN 23% 
AND 50% USING: 

a 1 .FW-HCV-IOOA for A SG 
1-FW-HCV-100B for B SG 
1-FW-HCV-LOOC for C SG 

9.- DETERMINE IF AFW PUMPS CAN RETURN 
TO NORMAL DISCHARGE ALIGNMENT 

10.- RAISE SG NARROW RANGE LEVELS TO 
45% TO 50% 

.- STOP AFW PUMPS: 
a )  Reset SI 

b )  Reset AMSAC 

c) Place Motor-Driven AFW Pump in 
PTL : 

1-FW-P-3A 
0 1-FW P 3B 

d )  Place Steam Supply Valves for 
Turbine Driven AFW Pump (Terry 
Turbine) to CLOSE: 

* 1-MS-lV lllA 
0 1-MS TV-1ILB 

i ue with other procedures and 
steps in effect. W" normal 
alignment can be established. TIIEN 
GO TO Step 10. 



PROCEDUE TITLE 

LOSS OF 1-FW-B-3B MOTOR-DRIVEN APW PUMP 

12.- YiUALLY CLOSE HCV AhD MOV HEADER 
DISCHARGE VALVES: 

1-FW-IICV-100A 
1-FW-HCV IOOB 

a 1-FW-HCV-100C 

* 1-FW-HOV-100A 
1-FW-MOV-100B 
1-FW-MOV-100C 
l-FW-MOV-100D 

- NOTE: The AFW lineup drawing of Attachment 2 should be retained in the 
Control Room to provide Control Room personnel with a graphical 
representation of the AFW lineup. 

I 13 .~ PERFORM ATTACHMENT 2 TO RETURN THE 
AFW HUMPS TO A NORMAL DISCHARGE 
ALIGNMENT 

14.- CHECK ECST LEVEL - GREATER THAN 40% Initiate 1 - A P . 2 . 2 . 5 .  LOSS OF 
EMERGENCY CONDENSATE STORAGE TANK 
1-CN-TK-1. 

I 15.-- MANUALLY OPEN DISCHARGE VALVES: 

1 PW-MOV-100D 
* l-Fkl-MOV-lOOB 
* l-FW-EICV-100C 



LOSS OF 1-FW-P-3B MOTOR-DRIVEN AFW PUMP 

lh.-VERIFY MAIN FEEDWATER IN SERVICE 

19.-- PLACE AFW PUMPS IN AUTO: 

a) Place Motor-Driven AFW Pump 
control switches in AUTO: 

* 1-PW-P-3A 
1-FW P 3B 

bl Place Steam Supply Valves far 
Turbine-Driven AFW Pump (Terry 
Turbine) in AUTO: 

* 1-MS Ti-111A 
1-MS TV-I11B 

Do the following: 

a) Start all AFW Pumps: 

e I-FW-P-3A 
e l-PW-P-3B 
* 1-FW-P-2 

bf Maintain SG Narrow Range Levels 
between 23% to 50%. 

c)  GO To Step 18. 



LOSS OF I-PW-P-3B MOTOR-DRIVEN AFW PUMP 

18.- VERIFY THE FOLLOWING ANNUNCIATORS 
- NOT LIT 

a Panel "F" A-8. AFW PUMP DISCH 

* Panel "F" E - 8 .  AFW PUMP DISCH 
FW-MOV 100B/D NOT FULL OPEN 

FW-MOV-IOOA/C NOT FULL CLOSE 

Panel "F" C - 5 .  AUX FB PP 3A 3B 

e Panel "F" C - 6 .  AFW PUMP DISCH 

Panel "F" C-7. AFW PUMP DISCI1 

Panel "F" C-8. AFW BUMP DISCH 

AUTO TRIP 

FW IICV-lOOC NOT FULL OPEN 

FW-HCV 100A/B NOT FULL CLOSE 

FW-PCV-159A/B NOT OPEN 

* Panel "F" D-5. AUX FD PP LOCAL 
CONTROL 
Panel "F" D-6. TURBINE DRIVEN 
AFW PUMP TRAIN A NON-AUTO CONT 

e Panel "F" D 7. TURBINE DRIVEN 
AFW PUMP TRAIN B NON AUTO CONT 
Panel "F" D-8. TURBINE DRIVEN 
AFW PuElP TROUBLE OR LUBE OIL 
TRBL 

19.- PERFORM APPLICABLE PORTIONS OF 
1-OP-31.2k. VALVE CHECKOFF 
AUXILIARY FEEDWATER 

20.- RETURN TO PROCEDURE IN EFFECT 

END 

Refer to the applicable 
annunciator response procedure. 



REFERENCES 

UFSAR 

* 11715-FM-7414 

Safety System Functional Inspection on Auxiliary Feedwater System 
at North Anna Power Station, May 2 0 .  1987 

DCP 88-18. Full Flow Recirc 

* Response to IEA 8 8 - 0 4 ,  Potential Safety Related Pump Loss (1-C 31 

* 1-AP-20. OPERATION FROM THE AUXILIARY SHUTDOWN PANEL 

1-AP-22.5. LOSS OF EMERGENCY CONDENSATE STORAGE TANK 1-CN-TK-1 

* 1-OP-31.2A. VALVE CHECKOFF AUXILINIY FEEDWATER 

DCP 92-003 1. Annunciator Window Engraving and Relocation. Unit I 

The following EOPs reference this procedure: e 

1-ECA-0.1. LOSS OF ALL AC BOWER RECOVERY WITHOUT SI REQIJIRED 
1-ECA-0.2. LOSS OF ALL AC POWER RECOVERY WITH SI REQUIRED 
1 FR-H.l. RESPONSE TO LOSS OF SECONDARY HEAT SINK 



RETURNING AFW PUMPS TO NORMAL DISCtIARGE ALIGNMENT 

- NOTE: Some of  the AFW System valves have admin locks. 

1. Locally perform the following valve lineup (located in the Motor-Driven 
APW Pumphouse) : 

- a)  Open and lock  1-FW-184. Discharge Valve for 1-FW P 3B To MOV Header. 

b) Close and lock the following valves: 

0 - 

- e 1-FW 6 4 .  AFW A HCV 1-FW-HCV-100A Outlet Isolation Valve 

- 1-FW-96. AFW B tlCV 1-PW-HCV-IOOB Outlet Isolation Valve 

1-PW-155. Turb Drvn AFW Pump to S/G HCV Hdr Outlet Is01 Valve 

- 

- 0 1-FW-62. AFW A MOV 1-FW-MOV-1008 Outlet Isolation Valve 

I FW-149. Turb Drvn AFW Pump to S/G MOV IIdr Disch Is01 Valve 

2. - Notify the Control Room that Attachment 2 is complete and to return 'to 
1-AP-22.3. step in effect. 



ATTACHMENT TITLE 

RETURNING APW PUMPS TO NORMAL DISCHARGE ALIGNMENT 
ATTACIIMENT 

i 
.,.-- 0 ". 

v) 



ALIGNING TURBINE-DRIVEN AFW PUMP AND 1-PW-P-3A 
TO FEED A. B. AND C SGs USING THE HCV HEADER 

~ NOTE: Some of the AFW System valves have admin locks. 

1. Have the CRO close the following AFW Valves: 

- l.FW-HCV-100A. AFW HCV HEADER TO A SG 

* l-FW-HW-lOOE, AFW HCV HEADER TO B SG 

2. Locally unlock and open the following valves (located in the Motor-Driven 
AFW Pumphouse) : 

- a 1-FW 155. Turb Drvn AFW Pump to S/G HCV Hdr Outlet Is01 Valve 

* 1-FW 6 4 .  AFW A HCV 1-PW-HCV-100A Outlet Isolation Valve 

- 1 FW-96. AFW B HCV l-FW-HCV-100B Outlet Isolation Valve 

3 .  Have the CRO open the following AFW Valves: 

- I-FW-KCV-100A. AFW IICV HEADER TO A SG 

- * 1-FW-IICV-100B. AFW fICV HEADER TO B SG 

4 .  Have the CRO close the following APW Valves: 

- a 1-FW-MOV-100D. TURBINE DRIVEN AFW PUMP TO A SG 
_I * 1-FW MOV-100B. AFW HOV HEADER TO E SG 

5. - Notify the Control Room that Attachment 3 is complete and to return to 
I~AP-22.3. step in effect. 



ATTACHMENT T I T L E  

ALIGNING TURBINEDRIVEN APW PUMP AND 1-FW-P 3A 
TO PEED A .  B. AND C SGs USING THE HCV HEADER 



. .- 

ALIGNING TURBINEDRIVEN AFW PUMP TO FEED 
A AND B SGs USING THE MOV HEADER 

MOTE: Some of the AFW System valves have admin locks. 

1. Have the CRO close the following AFW Valves: 

1-FW-NOV-100A. AFW MOV HEADER TO A SG 

- e 1 PW-MOV-IOOB. AFW PlOV HEADER TO B SG 

2 .  Locally perform the following valve lineup (located in the Motor Driven 
AFW Pumphouse) : 

- a) Unlock and close 1 FW-184, Discharge Valve for 1 FW-I-LIB to MOV Header. 

- h )  Unlock and open I-FW-1/49, Turb Drvn AFW Pump t o  S / G  MOV Hdr Disch 
Is01 Valve. 

- c) Unlock and open 1-PW-62. AFW A MOV 1-FW MOV-100A Outlet Isolation 
Valve ' 

3 .  Have the CRO open the following AFW Valves: 

- * 1-FW-MOV-IOOA. AFW MOV HEADER TO A SG 

- e l-FW-MOV-100B. AFW MOV HEADER TO B SG 

4 .  Have the CRO close the following AFW Valves: 

- 0 I-FW-MOV 100D. TURBINE DRIVEN AFW PUMP TO A SG 

- * 1-FW.HCV-LOOB. AFW HCV HEADER TO B SG 

5. - Notify the Control Room that Attachment 4 is complete and t o  return to 
:-AP-22.3. step in effect. 



ATTACHMENT TITLE 

ALIGNING TURBINE-DRIVEN AFW PUMP TO FEED 
A AND B SGs USING THE MOV HEADER 

I - - - -  --I I I I-- ~ ----- 



VIRGINIA POWER 
NORTH ANNA POWER STATION 
ABNORMAL PROCEDURE 

LOSS OF 1-FW-P-3A MOTOR-DRIVEN AFW PUMP 

(WITH FOUR ATTACHMENTS) 

PURPOSE 

To provide instructians f o r  placing an AFW source in service when the A 
Motor Driven AFW pump is inoperable. 

ENTRY CONDITIONS 

This procedure is entered when AFW Plow to the C SG is required and any 
of  the following conditions exists: 

I FW P-3A is inoperable. or 

The HCV header is inoperable. or - Annunciator Panel "F" C - 5 .  AUX FD PP 3A 3B AUTO TRIP. is LIT. 

MMENDED APPROVAL - ON FILE 

APPROVAL - ON FILE 



LOSS OF 1-FW-P-3A MOTOR-DRIVEN AFW PUMP 

CAUTION: 0 When ECST level decreases to 40%. then 1-AP-22.5, LOSS OF EMERGENCY 
CONDENSATE STORAGE TANK 1-CN-TK-1. should be initiated to provide an 
alternate water source to the AFW Pumps. 

To prevent heating of the ECST above 1200F. the AFW Pumps should not 
be run on recirc for extended periods of time. 

To prevent possible degradation to the AFW Pump. the amount of time 
spent on minimum recirc flow should be minimized. 

e To prevent lifting relief valve 1-FW-RV-100 when reducing feed flow. 
any NOV or IICV supplied by the Turbine-Driven APW Pump should be 
slowly throttled. 

To prevent lifting relief valve 1-FW-RV-100. a discharge flowpath 
must be available to feed an SG from the Turbine-Driven AFW Pump. 

* * * . " . t ~ t t ~ t * . t t * . * t * ~ * * * * " " ~ " * . ~ * * * . * .  

NOTE: Normal PRZR spray should be isolated from any RCP that is stopped. 

e The C RCP provides the best PRZR spray capability. The A RCP 
also provides PRZR spray capability. - If AFW Pumps are lost due to less of control from the Control 
Room. then evaluate using 1-AP-20. OPERATION FROM THE AUXILIARY 
SHUTDOWN PANEL, to start the affected AFW Pumps from the 
Auxiliary Shutdown Panel. 

. ___ CHECK MAIN FEEDWATER - IN SERVICE Do the followlng: 

a) Stop all but one RCP 

b) Initiate attempts to restore 
Main Feedwater. 



-- -- 

LOSS OF 1-FW-P-3A MOTOR-DRIVEN AFW PUMP 

2.- CHECK TURBINEDRIVEN AFW PUMP Manually start pump: 

a) Open 1-FW-MOV-100D. TURBINE 
DRIVEN AFW PUMP TO A SG. 

(1-FW-P-2) - RUNNING 

b) Place Control switches for both 
Turbine-Driven AFW Pump Steam 
supply valves to OPEN: 

1-MS-Tt-11lA 
* 1-MS-Tt-lllB 

3 . -  CHECK 1-FW-P-3B. MOTOR-DRIVEN AFW Manually start 1-FW P 3B. g 
PUMP - RUNNING I-FW-P-3B cannot be started. THEN 

GO TO I-AP-22.4. LOSS OF BOTII 
MOTOR-DRIVEN APW PUMPS. 

4.- CHECK ECST LEVEL GREATER THAN 40% Initiate 1-AP 22.5. LOSS OF 
EMERGENCY CONDENSATE STORAGE TANK 
I-CN-TK-1. 

NOTE: The AFW lineup drawings of Attachments 3 and 4 should be retained 
in the Control Room to provide Control Room personnel with a 
graphical representation of the AFW lineup. 

5 .- PERFORM ATTACHMENT 4 TO ALIGN THE Perform Attachment 3 to align MOV 
HCV HEADER FOR FEEDING THE A AND C 
SGs 

Header for feeding all SGs. 

GO TO Step 8 .  

6 . -  CONTROL AFW FLOW TO MAINTAIN SG 
NARROW RANGE LEVELS BETWEEN 23% 
AND 50% USING: 

1-FW-HCV-100A for A SG 
1-FW-MOV-1OOB for B SG 
1-FW-HCV lOOC for C SG 

7 ._ GO TO STEP 9 
.- 

I 



LOSS OF 1-FW-P-3A MOTOR-DRIVEN AFW PUMP 

* 8.- CONTROL AFW FLOW TO MaINTAIN SG 
NARROW RANGE LEVELS BETWEEN 23% 
AND 50% USING: 

m 1-FW-MOV-100A for A SG 
m 1-FW-MOV-100B f o r  B SG 
0 1-FW-MOV-IOOC f o r  C SG 

9 ._ DETERMINE IF AFW PUMPS CAN BE 
RETURNED TO NORMAL DISCHARGE 
ALIGNMENT 

10.-RAI§E SG NARROW RANGE LEVELS TO 
4.5% TO 50% 

11._ STOP AFW PUMPS: 

a) Reset SI 

b)  Reset AMSAC 

c )  Place Motor-Driven AFW Pumps in 
PTL : 

* 1-FW-P 3A 
e 1-FW P 3B 

d )  Place Steam Supply Valves f o r  
Turbine-Driven AFW Pump (Terry 
Turbine) to CLOSE: 

0 1-MS-TV-1lLA 
I-MS-TV lllB 

Continue with other procedures and 
steps in effect. normal 
lineup can be established. THEN CU 
TO Step 10. 



LOSS OF I-FW-P-3A MOTOR-DRIVEN AFW PUMP 

II I 

1 2 . _ W U A L L Y  CLOSE HCV AND MOV HEADER 
VALVES : 

1-FW-HCV-100A 
e 1 -FW-HCV- 1OOB 
e 1 -FW-HCV- lOOC 

e 1-FW-MOV-100A 
0 l-FW-MOV-100B 

l-FW-MOV-100C 
1-FW-MOV-100D 

NOTE: The AFW l ineup drawing of Attachment 2 should be r e t a ined  i n  t h e  
Control  Room t o  provide Control  Room personnel  wi th  a g raph ica l  
r ep resen ta t ion  of t h e  AFW lineup. 

13.- PERFORM ATTACHMENT 2 TO RETURN THE 
AFW PUMPS TO A NORMAL DISCHARGE 
ALIGNMENT 

14.- CHECK ECST LEVEL - GREATER THAN 40% I n i t i a t e  1-AP-22.5. LOSS OF 
EMERGENCY CONDENSATE STORAGE TANK 
I-CN-TK-1. 

15 .- MANUALLY OPEN DISCHARGE VALVES: 

l-FW-MOV-100D 
0 1-FW-MOV-10OB 

1-FW-HCV-100C 



PROCEDURE TITLE 

LOSS OF 1-FW-P-3A MOTOR-DRIVEN AFW BUMP 

16.- VERIFY MAIN FEEDWATER IN SERVICE Do the follOWiRg: 

a) Start all AFW Pumps: 

e 1-FW-P-3A 
1.FW-P-3B 
I-FW-P-2 

b) Maintain SG Narrow Range Levels 
between 23% and 50%. 

c) GO TU Step 18. 

17  ._ PLACE AFW PUMPS IN AUTO: 
a) Place Motor-Driven APW Pump 

control switches in AUTO: 

e 1 FW-P-3A 
I-FW-P-3B 

h )  Place Steam Supply Valves f o r  

Turbine) In AUTO: 

e I-MS-Ti- lllA 
1-MS-TV l l l B  

TUKbine-BKiven AFW h m p  (TeKKy 

. .- 



... . 

PROCEDURE TITLE 

LOSS OF I-FW-P-3A MOTOR-DRIVEN AFW PUMP 

18.- VERIFY THE FOLLOWING ANNUNCIATORS Refer to the applicable 
- NOT LIT annunciator response procedure. 

Panel "F" A-8. AFW PUMP DISCH 

e Panel "F" B-8. AFW PUMP DISCH 
FW-MOV-lOOB/D NOT FULL OPEN 

FW-MOV 100A/C NOT PULL CLOSE 

Panel "F" C-5. AUX FD PP 3A-3B 
AUTO TRIP 

a Panel "F" C-6. AFW PUMP DESCH 
FW-HCV-lOOC NOT FULL OPEN 
Panel "F" C-7. AFW PUNP DISCH 
FW-HCV-lOOA/B NOT FULL CLOSE 

0 Panel "F" C 8 .  AFW PUMP DISCI3 
FW-PCV-l59A/B NOT OPEN 

Panel "F" D-5. AUX FD PP LOCAL 
CONTROL 

* Panel "F" D-6. TURBINE DRIVEN 
AFW PUMP TRAIN A NON-AUTO CONT 
Panel "F" D-7. TURBINE DRIVEN 
AFW PUMP TRAIN B NON-AUTO CONT 
Panel "F" D-8.  TURBINE DRIVEN 
AFW PUMP TROUBLE OR LUBE OIL 
TRBL 

19.- PERFORM APPLICABLE PORTIONS OF 
1-.OP-31.2A. VALVE CHECK OFF 
AUXILIARY FEEDWATER 

20.- RETURN TO PROCEDURE IN EFFECT 

- END 



I NUHBER 
1 -AP-22.2 

1 I 

ATTACHMENT TITLE 

REFERENCES 

. . 

. 

. . 
0 . 
0 

* 

0 

UFSAR 

11715-FM-74A 

Safety System Functional Inspection on Auxiliary Feedwater System 
at North Anna Power Station. May 20. 1987 

EWR 89-38OA. Replacement of 01 PW-126 

DCP 89-18 1. Full Flow Recirc 

P A P  2 0 ,  OPERATION PROM THE AUXILIARY SHUTDOWN PANEL 

1-AP-22.5. LOSS OF EMERGENCY CONDENSATE STORAGE TANK 1 CN-TK-1 

1 OP 31.2A. VALVE CHECK OFF AUXILIARY FEEDWATER 

DCP 92 003-1. Annunciator Window Engraving and Relocation. Unit 1 

Response to IEB 88- 04 .  Potential Safety Related Pump Loss (1 C 3 )  

The following EOPs reference this procedure: 

1 EGA-0.1. LOSS OF ALL AC POWER RECOVERY WITHOUT SI REQUIRPD 
1-ECA 0.2. LOSS OF ALL AC POWER RECOVERY WITH SI REQUIRED 
1-FR H.1. RESPONSE TO A LOSS OF SECONDARY KEAT SINK 



RETURNING AFW PUMPS TO NORMAL DISCHARGE ALIGNMENT 

NOTE: Some of the AFW System valves have admin locks. 

1. Locally perform the following valve lineup (located in the Motor Driven 
AFW Pumphouse) : 

8) Close and lock the follcwing valves 

e - 
- 1-FW-62. APW A MOV 1-FW-MOV-l00A Outlet Isolation Valve 

1-PW-1/19, Turb Drvn APW Pump to S/G MOV Hdr Disch Is01 Valve 

- 0 1-FW-155. TuKb DKvn AFW Pump to S/G HCV HdK Outlet IS01 Valve 

- 1-FW 64p AFW A HCV l-FW-HCV-100A Outlet Isolaticn Valve 

- 1-FW-126. Aux Feedwater 6 MOB Outlet Isolation Valve 

a) Open and lock the following valves: 

- 1-FW 132. Discharge Valve for 1-FW-P-3A t o  KCV Header. 

- 1-Fkl-128. Aux Feedwater 6 HCV Outlet Isolation Valve 

2. -Notify the Control Room that Attachment 2 is complete and to return to 
1-AP-22.2. step in effect. 



ALIGNING THE TURBINE-DRIVEN AFW PUMP AND 1-FW-P-3B 
TO FEED A. B. AND C SGs USING THE MOV HEADER 

. 

MOTE: Some of the AFW System valves have admin locks. 

1. Have the CRO close the following AFW Valves: 

- 0 1-FW-MOV-1008. AFW MOV HEADER TO A SG 

- 1-FW-MOV-100C. AFW MOV HEADER TO C SG 

2. Locally unlock and open the following valves (located in the Motor-Driven 
AFW Pumphouse): 

1-FW-149. T U K ~  D K V ~  APW Pump to S/G Hov Hdr Disch Is01 Valve - . 
- e 1-FW-62. AFW A MOV I-FW-MOV-100A Outlet Isolation Valve 

- 1-FW-126, Aux Feedwater C MOV Outlet Isolation Valve 

3. Have the CRO open the following AFW Valves: 

- 1-FW-MOV-1OOA. AFW MOV HEADER TO A SG 

- 1-FW-MOV-IOOC. AFW MOV HEADER TO C SG 

4 .  Have the CRO close the following AFW Valves: 

- e 1-FW-HCV-100C, AFW HCV HEADER TO C SG 

- I FW MOV-LOOD. TURBINE DRIVEN AFW PUMP TO A SG 

5. -Notify the Control Room that Attachment 3 is complete and to return to 
1-AP-22.2. step in effect. 



ATTACHMENT TITLE 
1 ~ AP- 22 .2  

A L I G N I N G  THE TURBINE- DRIVEN AFW PUMP AND 1-FW-E-3B 
ATTACHMENT T O  FEED A. B ,  AND C SGs U S I N G  THE MOV HEADER 



RETURNING AFW PUMPS TO NORMAL DISCHARGE ALIGNMENT 

.. 

I I -7 



ATTACHMENT TITLE 

ALIGNING THE TURBINE DRIVEN AFW PUMP TO FEED A 
AND C SGs USING THE HCV HEADER 

NOTE: Some of the AFW System valves have sdmin locks. 

1. Have the CRO close the following AFW Valves: 

- 1-FW-HCV-100A. APW HCV HEADER TO A SG 

- l-FW.HCV-100C. AFW HCV HEADER TO C SG 

2 .  Locally perform the following valve lineup (located in the Motor Driven 
AFW Pumphouse) : 

- a) Unlock and close 1.FW-172. Discharge Valve for 1-FW.P-3A to HCV Header 

- b) Unlock and open 1 FW-155. Turb Drvn APW Pump to S / G  HCV Hdr Outlet 
Is01 Valve. 

- c) Unlock and open 1-FW-64. AFW A EICV 1 FW-HCV-l00A Outlet Isolation 
Valve. 

3 .  Have the CRO open the following AFW Valves: 

- 1-FW-HCV-100A. AFW HCV HEADER TO A SG 

- * 1 FW-HCV-100C. AFW HCV HEADER TO C SG 

4 .  - Have the CRO close 1-FW-MOV-100D. TURBINE DRIVEN APW PUMP TO A S G .  

5. - Notify the Control Room that Attachment 4 is complete and t o  return to 
1-AP 22.2. step in effect. 



ATTACHMENT TITLE 

ALIGNING TKE TURBINE-DRIVEN AFW PUMP TO FEED A 
AND C SGs USING THE HCV HEADER 

. 



QUESTIONS REPORT 
for sroquestions 

Unit 1 is operating at 760% power when it sustains a loss of all Service water. The 
reactor is tripped and the crew has tFansitibned to f -ES-O.l, " Reactor Trip Response." 
0-AP-12, I' Loss of Service Water" is being performed in conjunction with the EOP's. 
The Shift Manager must 

A?' make a four hour notification to the NRC, and is required to notify the Manager of 

B. declare a NQUE, and is required to notify the Manages of Nuclear Operations or a 

C. make a eight hour notification to the NRC, and is required to notify the Manager of 

D. make a one hour notification to the NRC and is also required to notify the Manager 

~ ...- ~ 

062AG2.1.14 001 
. . . . . . . . . . , . . 

Nuclear Operations or a Director immediately 

Director after notifying the State and NRC. 

Nuclear Operations or a Director immediately 

of Nuclear Operations .. or a Director . . .... within . - . one hour 

'1 

. .  

A. This is the correct answer. The examinee will have Bo classify the event and then be 
able to implement VPAP-2802 to make the correct notifications. Reactor trip is a four 
hour reportable under VPAP-2802. 

B. The examinee could choose this answer. A Boss of selvice water in Mode 5 is 
classifiable under €PIP-1.01 I Tab A-5, however this has to be combined with a loss of 
secondary feed to be correct. 

C. The examinee could choose this answer, An actuation of the WPS system is 
mentioned under the eight hour reportable but in the body refers you back to the four 
hour notification if the reactor is critical. 

D. The examinee could choose this answer based on the one hour time frame. They 
have one hour to notify the Manager of Nuclear Operations but this does not make it a 
one hour notification. 

- 

Loss of Nuclear Svc Water 
Knowledge of system status criteria which require the notification of plant personnel. 

References: VPAQ 2802 
EPlP 1.01 

This is a new question. 
Level(RO/SRO): sno 
Group: I 

Reference(Y/": Y 
Type(Ran!dMod/New): NEW 

Tier: 1 
Importance Rating: 2.513.3 
Cog(Knowledge/~omp): COMPREHENSIVE 
Last Exam(Y): N 

%_ 

Wednesday. May 05,2004 2.2924 PM 
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6.0 INSTRUCTIONS 

6.11 General 

--. 

This Section presents requked notifications and reports on the basis of initiating mechanisms. 
Non-scheduled initiating mechanisms are those that cannot be, or are not easily, pre-scheduled. 
Non-scheduled mechanisms are further classified according to event or condition, or according 
to tinie l i t a t ions  for fulfilling the required action, or both. Scheduled reports are those whose 
completion can be pre-scheduled. Subsections 6.29 Non-Scheduled Notifications and Reports, 
and 6.4, Scheduled Reports, summafix requirements and implementation processes for both 
groups. Subsections 6.5 through 6.29 provide the details for each requirement. 

NOTE WAP-1501, Deviations, establishes responsibilities and processing requirements for 
initiating and obtaining determinations of reportability for most non-periodic events. 
[Commitment 32.31 

6.1.1 Notifications 
a. Voice or fax notifications or c o d m t i o n s  by dialable telephone, to individuals OF 

organizations outside Dominion, shall be to the numbers Listed in the: 

Applicable Emergency Plan Fmplcmenthg Procedure 

Emergency Telephone Directory 

Voice notification numbers that may not be included in the above iiated documents 
are: 

NRC Director, Spent Fuel Project Office--(301) 415-8500 

National Response Center @,PA and US. Coast Guard)+SOO) 424-8802 

US. Coast Guard--(804) 441-3314 (Surry) 
FERC Regional Engineer+707) 452-3769 

* Department of Transportation (DOT)-(SoO) 424-8802 or (202) 426-2675 

* Office of Pesticides & Toxic Substances--(2B5~ 599-8598 
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6.1.1 Notifications (continued) 

* State Department of Environmental Quality- 
Airmater/Waste Regional Qffice- 
(703) 583-3800 or (after hours) DEM (800) 468-8892 (North Anna) 

Ar/Water/Waste Regional QEce- 

(804) 527-5020 or (after horn) DEM (do) 468-8892 (Surry) 

State Corporation Commission+804) 371-961 1 
Area Director of Qccupatiod Safety and Health A d d s t d o n  (QSHA)- 
(804) 371-2327 

* Nuclear Mutual Limited and Nuclear Electric Insurance C i t e d -  
(302) 888-3MQ after hours or no answer (302) 479-5222 

American Nuclear pnSarem--+m) 561-3433 

lncal Emergency Planning Coordinator (LEPCG 

0 Louisa County-@m) 967-0401 
* S ~ r r y  Co~nty---(757) 294-5271 

Fax numbers that m a y  not be included in the above listed documents are: 

* NRC Operations Center+301) 816-5151 

NRC Regional Office-4404) 562-4900 

State Department of Environmental Quality -- 
* Au/Water/Waste/Pollution Response Regional Office- 

(804) 527-5106 (Surry) 

(703) 583-3831 (North Anna) 
Air/WateriWas~e/Pollution Response Regional Office- 

* Nuclear Mutual Limited and Nuclear Electric Insurance Limited 
(302) 888-3008 

0 American Nuclear Insurers+86oj 561-4655 

b. Notifications to other departments inside Dominion for consideration of additional 
action(s) to be taken include Environmental Policy & Compliance. 
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6.1.2 Reports 
a. Individuals or organizations responsible for preparing a report shall collect, 

interpret, and ensure the accuracy and validity of iinformation required for a report 
in accordance with this procedure and with applicable implementing procedures. 

b. hdkiduals or organizations responsible for reviewing a report shall conduct B 

technical, administrative, and regulatory review, as appropriate. 

c. Documents to be siibmitted to NRC shall be sent to: 

U.S. Nuclear Regulatory Commission 
ASTM: Document Control Desk 
Washington, DC 20555-0001 

d. Documents to be submitted to the NRC Regional Office shall be sent to: 
USNRC 
Region TI 
Sam N m  Atlanta Federal Center 
61 Forsyth St., S.W., Suite 23T85 
Atlanta, GA 30303-8931 

e. Documents to be submitted to the REIRS Project Manager sh l l  be sent to: 
REIIiS Project Manager 
Office of Nuclear Regulatory Research 
U.S. Nuclear Regulatory Conmission 
Wasfigton, DC 20555ooOi 

f .  Documents to be submitted to the Office of Nuclear Material Safety and Safeguards 
shall be sent to: 

Director, Office of Nuclear Material Safety and Safeguards 
U.S. Nuclear Regulatory Coninhion 
Washington, DC 20555-8001 

g. Documents to be submitted to the Division of Low-Invel Waste Management and 
Decommissioning shall be sent to: 

Director, Division of Low-Imel Waste Management and Decommissioning 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555-0001 
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h. Documents to be submitted to the FERC Regional Office shall be sent t ~ :  

Federal Energy Regulatory Commission 
Atlanta Regional Office 
Parkridge 85 North Building 
3125 Presidential ParLway, Suite 300 
Atlanta, GA 30340 

i. Documents to be submitted to tRe Virginia Department of Emergency Management 
shall be sent to: 

Virginia Department of bergency Management 
10501 Trade Count 
Richmond, VA 23236-3713 

j. Documents to be submitted to the State Department ofEnvironmenta1 Quality shall 
be sent to: 

Air 
Gregory I.. Clayton, Director 
State Department of Environmental Quality (Air) 
3 0  Central Road, Suite B 
Fredericksburg, VA 22401 (North Anna) 

Robert L. Beasley, Director 
State Department of Environmental Quality (Air) 
Arboretram 5, Suite 250 
9210 Aboretum Parkway 
Richmond, VA 23236 (Surry) 

Water 
Northern Viginia Regional Office (NVRO) 
13901 Crown Cow 
Woodbridge, VA 22193 (North Anna) 

Water Kegional Office 
P.O. Box 11143 
Richmond, VA 23230-1143 (Surry) 
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.-"- k. Documents to be submitted to the Vighia  Deparlment of Health shall be sent to: 
office of Water Rogkarrms 
Faviromental Engineering Field Office 
131 Walker Street 
Lexington, VA 24450-2431 (North Anna) 

Virginia Department of Health 
Southeast Virginia Regional office 
5700 Thurston, Suite 203 
Virginia Beach, VA 23455% (Surry) 

1. Documents to be submitted to American Nuclear In.urers shall be sent to: 

American Nuclear Insurers 
Town Center, Suite 300s 
29 South Maim Street 
West Hartford, CT 06017-2445 

m. Documents to be submitted to Nuclear Mutuak Limited shall be sent to: 

David ScotE or Greg Wilks 
Nuclear Mutual Limikd/hhAear Electric Insurance Limited 
Manufacturers Hanover Plaza 
1201 Market Street, Suite 1200 
Wilmirngton, DE 19801 

R. Documents to be submitted to the South Carolina Department of Health and 
Environmental Control shall be sent to: 

South Carolina Department of Health and Environmental Control 
2600 Bu11 Street 
Columbia, SC 20209 
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6.2 Non-Scheduled Notifleacations and Reports 

NOTE: Reportability determinations for items included in 6.2. B are initiated and processed in 
accordance with WAF-1501, Deviations. 

6.2.1 Critical, Significant, and Potentially Signfieant Events or Conditions 

NOTE Notifications required by activation of the Emergency Action Plan for Lake Anna Dam 
are established and controlled by the Plan. However, see 6.3.4.a.4. 

a. Emergency Plan ActivationSee 6.3.2,6.3.5 and 6.3.7. 

NOTE: Operability (availability) is established by the controlling procedure (e.g., Technical 
SpecXications, Station Administrative Procedure). Requirements in this procedure to 
report inoperable systems or equipment generaliy rely on other procedures to establish 
the basis for determining operability. 

b. Systems and Components 
* Reactortrieec6.3.3, 6.3.4.a.,6.10.11,6.27.1.a.and6.27.2 

* hoperable (mcluding unavailable or out of service) systems or components- 
See6.3.3,6.3.3.e., 6.7.2,6.10.2,6.10.11,6.24.14.b., 6.24.14.c., 6.28.2,6.28.3, 
6.29.1,6.29.2,6.29.3,6.29.4 and 6.29.6 

Fire detection, suppression, or barrier inoperability4ee 6.3.5.d., 
6.3.6.a.2., 6.25.1 and 6.28.4 

Defective systems or components-See 6.3.4.1., 6.3.3.e., 6.3.2,6.10.2,6.10.11 
and h.27.3.e. 
Unacceptable containment leak rate test result&= 6.10.17 

* Significant changes in projected values of RT,-See 6.10.7 

Reactor Vessel Overpssure Mitigating System is used to mitigate an RCS 
transieent-See 6.24.14.a. (Surry) 

* UnscheduHed outage&ee 6.23.1.a. and 6.27.2 

Dissolved gases in transformers exceed limits--See 6.28.2 

Conditions affecting the safety of Lake Anna Dam or its wo:k.k.osee 6.3.2.i. 
and 6.18.1 

Pianned removal from service, and restoration to service, of Lake Anna Dam 
safety device-See 6.18.8 
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c. Operating Limitations 
* Technical Specification safety limit exc&-See 6.3.2.a.5., 6.3.6.g., 

* Limiting Condition for Operation not m e t 4 e e  6.3.4.1., 6.10.2, and 6.10.11. 
* Departure from license conditions or Technical Specifications permitted by 

* Excess oxygen in waste gas holdup sys tem4ee  6.24.14.d. (Surry) 
Excessive quadrant to average power tilt-qee 6.24.14.e. (Surry) 

6.4.2,6.10.2, and6.23.3. 

10 CFR 50.54(x)See 6.33.a. and 6.10.11. 

d. Radiation or Exposure Events 
Accidental criticality4ee 6.3.3.c., 6.7.2,6.17.1 and 6.27.2 

0 Personnel contamination--See6.3.2.a.4., 6.6.4,6.17.1 and 6.27.2 
~ia~oncveHex~o~sSee6.3 .2 .a .4 . ,6 .6 .4 ,6 .7 .2 ,6 .17.1  and6.27.2 
Planned special exposuresdee 6.6.5 

* At receipt, contaminated or excessively radioactive p a c k a g e d e e  6.3.2.b. 

RadioactiveeMuentrelea~~ee6.3.2~.4. ,  6.3.6.c., 6.6.4,6.7.2,6.10.11, 
and 6.7.2 

6.10.I6,6.17.1,6.26.2, 6.27.2,and6.28.3 
Radioactive materials tramport incidentaee 6.3.2.g. and 6.28.3 
Twenty Four Hour NoOtification4ee 6.3.6.a.l. 

e. Security or Safeguards Events 
Attempted or actual unauthohii~d e n t r y a e e  6.3.3.q 6.15.3 and 6.27.2 
Acts, attempts, or threats to intempt noma1 operation-See 6.3.3.e., 6.15.3 
and 6.272 
Loss, theft, or attempted theft of special nuclear material- See 6.3.2.a.3., 
6.3.3~.,6.3.3.e.,6.6.2.b.,6.7.2,6.15.3, 6.16.1 and6.27.2 

and 6.15.3 
Involving byproduct, source, or special nuclear material4ee 6.3.3.e., 6.6.3 

Attempted or actual introduction of contraband- See 6.3.3.q 6.3.6.b., 6.8.1 
and 6.15.3 
Lass of shipment of special nuclear material or spent f u e l S e e  6.3.3.d. 
Violations of requirements of “ A p p r o v e d  physical security, guard training 
and qualification, and safeguard contingency p l a n M e e  6.3.6.d. (North Anna) 

. 
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f. Fitness for Duty Events 

Significant Fitness for Duty eventS-See 6.3.6.b., 6.8.1 and 6.27.2 

NRC mployce suspected to be unfit for duty-See 6.3.2.c. 

* Fitness for Duty Program false positke test results or unsatisfactory Iaboratory 
perfonnanw4es 6.8.3 and 6.8.4 

g. EnvEronmental Events 

Toxic gas releases--,% 6.3.6.c., 6.26-2.b. (North Anna) and 6.27.2.a. 

Oil or hazardous material spills or releases--See 63.2.d., 6.3.2.e., 6.3.6.q 
6.20.3,6.26.2.b., 6.27.2.a., 6.27.3.1. and6.27.3.n. (North Anna) 

0 Smoke releases from StationseC 6.3.4.b. 

* Significant increase in nuisance organisms or conditions (North A n n a t  
See 6.3.6.c. and 6.262 

Failure ta comply with VPDES permit requirementsSee 6.3.2.f., 63.6.f., 
6.3.6.e.. 6.26.1.a. and 6.27.3.81. 

Unplanned bypass of waste treatment facikties-Sec 6.3.6.f. and 6.27.3.n. 

rJnpermitted, unusual, or extraordinary discharge4ee 6.3.6.e. and 6.27.3.n. 

Unanticipated or emergency dischaage of waste water 01 chemical substances 
See 6.3.6.6 (North Anna), 6.3.6.e., 6.26.2.b. (North Anna), 6.24.2 
and 6.27.3.n. 

e Bird of prey death or injury by electrocution-%c 6.22.4 

Disturbance of an osprey nest-See 6.22.4 

* Excessive bird impactions (North Anna)--See 6.26.2 

* Fish kills---See 6.3.6.c., 6.26.2.b. and 6.27.2 (North Anna)On-site plant or 
aninid disease outbre&s-See 6.26.2.b. and 6.27.2 (North Anna) 

Mortality or unusual occurrence of any species protected by the Endangered 
Species Act of L973See 6.3.6.q 6.26.2 and 6.27.2.a. (North Anna) 

h. ISFSI-Unique Events 

A defect in my spent fuel storage cask structure, system, or component important 
to sa fe ty4ee  6.3A.a.5. 

9 A significant reduction in the effectiveness of any spent fuel storage cask 
confinement system during use of the storage caskAce  6.3.4.a.5. 
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i. Miscellaneous Events or Coodltions 
Special cifcumstarnces that may be considered m d a  s igacmt-  

0 Unusual or unplanned occurrences that m y  be of concern to nearby res idents  

Station f i r e sSee  6.17.1,6.27.2.a., 6.28.2 and 6.28.3 
* Demonstrations, picketing, civil disturbances, strikes, work stoppages-- 

See 6.3.3.e., 6.3.4.a.4, and 6.27.2.a. 
* Fkrthquakes, stomas, floods, forest or brush fires-- 

See 6.3.2.i., 6.10.1B,6.18.1,6.27.2.a. and 6.28.3 
* Injuries or accidental daths--see 6.3.2-g., 6.3.5.c., 6.17.1 and 6.27.2.a. 
* Deaths or serious injuries at, or alleged to be related to, Lakr, Anna Dam- 

0 Transport incidents involving radioactive or hazardous matenalsSee 6.3.2.g., 

Unanalyzed condition that significantly compromises Shtiotp safety- 

Failure to notify NRC of planmed removal or significant changes to equipment 

See6.3.4.a.4., 6.11.3, ancl6.27.2.a. 

See 6.27.2.a. 

See 6.3.2.h., 6.3.5.c., 6.18.2 and 6.27.2.a. (North Anna) 

6.17.1,6.21.2, and 6.28.3 

See 6.3.5.2. 

that controls mount of radioactivity in effiuentsaee 6.3.6.d. 
(North Anna, Unit 2) 
.4mbulance transport of personnel to an off-site medical facility-5ee 6.27.2 

0 Mishaps involving low-level waste foms---See 6.29.5 
* A failure to comply, potentiakly associated with a significant safety hazard---- 

* Nonreceipt of hazardous waste shipment manifest from receiversee 6.20.6.b. 

Planned or emergency removal of asbestos or asbestos containing material- 

Actual or expected unavailability of licensed waste treatment operator-- 

* Pump and haul of bulk-storage-tank bottom waters-See 6.27.3.p. (Surry) 
* Qperation of auxiliary boi le race  6.27.3.f. (Surry) 

Licensed material package effectiveness reduction or with safety-significant 

See 6.7.2 

and 6.27.3.b. 

See 6.27.3.b. 

See 6.27.3.m. 

defects S e e  6.13.3 
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6.2.2 Special Commitments; Administrative Matters 
a. Outages and Refueling 

OutagesSee 6.27.1.a. and 6.27.1.b. 

* Refueliig-See 6.23.10 

* Removal of Reactor Vessel Material SurveiUance Program  coupon^ 

See6.10.15 

9 Restart after refueling, fuel movement, license modification authorizing a power 
level increase, or Station m d i c a t i o n s S e e  6.244 (Surry) 
Inservice inspections-See 6.23.4,6.23.8.b., 6.24.5 and624.15.a. 

0 Steam generator tube inspection sample classified @->-See 6.3.5~1. 

b. Legal & Commercial 
1. Program & Procedure Changes 

Changes to the security plam without prior NRC approval--See 6.10.5.b. 
* Revisions to the Emergency Pian or implementing procedures without prior 

* Changes to Chemical Test Program procedures--See 6.8.5. 
Significant changes in the operation of equipment that controls the amount of 

Changes in discharge or management of pollutants-See 6.27.3.j. 
* Signifkcant changes from upstream or downstream conditions addressed in the 

North h a  Hydroelectric Project Emergency Action Plan (North Anna+ 
See 6.18.4 

MRC approval--See 6.l0.5.c. 

radioactivity in effluents (North Anna, Unit 2 f S e e  6.23.6 

* Decreased availability of private personnelel OK equipment to prevent or 
mitigate a worst-case oil release-See 6.27.3.1. 



DOMINION Whp-2802 
REVISION 17 

PAGE 64 OF 226 

2. Station Changes 

Major changes to radioactive liquid, gaseous, or solid waste treatmeni 
systenw4ee 6.10.3 

its threshold planning quantity-See 6.20.8 

Material Safety Data Sheet (MSDS) has not been submitted4ee 6.27.3.1. 
A substantial increase in the maxhum 03 storage capacity at thc Station--- 
See 6.27.3.1. 

Introduction of an extremely hazardous substance irn an amount greater than 

* A change in type of product stored OK handed at the Station for which an 

3. Movement of Radioactive Materials 

* Shipment orreceipt of SNM-See 6.15.1,6.15.2,6.15.3,6.15.4, and 6.16.3 
Fwst use of radioactive material Packaging-See 6.132 

4. NRC Licences, O~ders, & Inspections 

Change in operator or senior operator statw- See 6.10.12 
Receipt of NRC notices of violation that involve radiological working 
conditions, proposed impositions of civil penalty, orders for imposing 
requirements, orders modifying, suspendiig, revoking a license, orders 
imposing a civil penalty, and responses thereto. See 6.5.l.e. and 6.5.B.f. 

* Issuance of an NRC shutdown o r d e r s e e  6.28.6 
* issuance of Donainion Annual ReportAee 6.10.8 and 6.14.10 
* Five years before expiration of reactor operating l icense4ee 6.10.5.f. 

Three years before the predicted date that fracture toughness levels will no 

Suspension or revocation of an NRC operating l icense4ee 6.28.6 
A change of bcemee for the StationSee 6.27.31. 

longer satisfy 10 CFR 50, App. G, Section V.B.-See 6.10.14. 
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5. Permits, Orders, & Evaluations 

* Proposed changes to the WDFS permitSee 6.26.1.b. (North Anna) 

Changes OF additions to the VPDES permit or State certification- 

* Stay of a WDW p e d t  or State. ccrtiflcation appeal-4ee 6.26.1.b. 

* Modifications to Lake Anna Dana or its worls-See 6.18.3 
* Suspension from INPCrSee 6.28.5 

Classification as INFO Category S s e e  6.28.5 

or 6.27.3.m. (Surry) 

See 6.26.l.b.(Nor(h Anna) or 6.2730. (Surry) 

(North Anna) 

6. Insurance & Financial 
Material change in proof of financial protection or financial information 

0 Expiration, renewal, or replacement of 10 CFR 140 financial protection- 

* Filing of Chapter 11 petition by or against any component of Dominion 

previously fild-See 6.17.2 

See 6.17.3 

ResomesSee  6.10.5.g. 

c. lndividual Requests or Directives 

Worker and fomier worker radiation exposure data--See 6.5.2 and 6.5.3. 

* Radiation overexposures4ee 6.5.4. 
* Terminating employees & worke.rs--See 6.5.5. 

.. 
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6.3 Immediate to 72-Nour Notifications 
This subsection consolidates requirements for situations or events addressed by Subsections 
6.5 through 6.29, for which notifications or reports are rcquired within 72 horns. 

6.3.1 General Requirements 
a. When this subsection (6.3) designnates someone other than the Shift Supervisor or a 

member of Station management to notify a government agency, that person shall 
emwe the Shift Supervisor or a member of Station management is advised before 
making the notification. See also 6.3.4.a.4. 

NOTE: Notifications for events that exceed an Emergency Action Level, as specified in 
EPIP-1.01, Emergency Manager Confzolhg Procedure, are controlled by EPP-2.01, 
Notification of State and Local Governments and EPP-2.02, Notification of NRC. See 
also 6.3.5 and 6.3.7. [lo CFR 50.72@)(3), 10 CFR SQ.7Xc)(l), 10 CFR 50.7XcKZ)l 

NOTE: When it is discovered that an event or condition had existed, but the basis for the 
emergency class no longer exists at the time of this discovery and no other reasons 
exist for an emergency declaratioxL then declaration of an emergency class is not 
required. See 6.3.3.i. for notification requirements. 

b. For events reportable to the NRC Operations Center, the Shift Supervisor shali: 

1. Complete NRC Form 361, Event Notification Worksheet. 

2. Fax the Event Notification Worlcshcet to the NRC Operations Center. Sce 6.1.1. 

3. Using the Emergency Notification System (ENS), verify that NPZC received the 
fax. 

4. Be prepared to read the entire contents of the Event Notification Worksheet to 
the NRC Operations Center ofticer. 

5. Ensure the NRC Operations Center officer has a clear understanding of the 
issues, and that all questions regarding the notification have been answered. 

6. If the ENS is inoperable, use comiercial telephone sexvice, other dedicated 
telephone service, or any other methood that ensures the NRC Operations Center 
is notified 8s soon as practical. See 6.1.1. [IO C F R S O . ~ X ~ ) ( ~ ~ ) ( Z ) I  
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3. Maintain an open, continuous communications channel with the NRC 
Operations Center, when requested by NRC. [io CPR 50.7a~w) & IO c w  T ~ . ~ I ( E ) ( ~ ) I  

c. For events that are reportable in accordance with 10 CFR 50.72 and 10 CFR 72.75: 

* h d a t e l y ,  the Shift Supemisor shall notify the Manager Nuclear Operations or 
the Operations Manager On Call, and the STA 

* Withim one hour, the Manager Nuclear Operations or Operations Manager On 
Cali shall notify the Site Vice President or a Dkwtor 

Within one how* the STA shall notify the Director Nuclear Station Safety and 
Licensing or, if the Director Nuclear Station Safety and Licensing is absent, the 
Director Nuclea Station Opemtions & Maintenance 

Within one hour, the Director Nuclear Station Safety mdLicensing (ifabsent, the 
Director Nraclear Station Operations $: Maintenance) shall notify the Manager 
Nuclear Oversight of reactor trips; for other events &at are repottable in 
accordance with 10 CFR 50.72 and 10 CER '72.75, this noM1cation shall be made 
within 24 hours 

Within 24 hours, the Director Nuclear Station Safety and Licensing (if absent, the 
Director Nuclear Station Operations & Maintenance) shall notify the NRC 
Resident Inspector. 

0 Within 24 hours, the Director Nudes Station Safety and Licensing (if absent, the 
Director Nuclear Station Operations & Maintenance) shall notify the Director 
NI&OS 

Within 24 hours, the Site Vice President, a Direc$or, Manager Nuclear 
Operations, or Shift Supervisor shall notify the 
Vice President-Nuclear Operations 

9 When notified, the Director NL&OS shall promptly notify appropriate corporate 
organizations, including Public Relations, Medical, Risk Services, and Power 
Supply, as applicable 
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6.3.2 Immediate Notifications 

MOTE Some conditions, indicated by “See EPP-1.01,” may exceed an Emergency Action 
Isvel (EK) as specified in EPP-1.01, Emergency Manager Controlling Procxlure. 
If a condition exceeds m EAL, Emergency Plan hpkmenting Procedures (FPIPs) 
control State and Federal agency notifications. If an event or condition does not exceed 
an EAL, it may still be reportable in accordance with this procedure. 

NOTE Upon NRC request, the designated responsible person must maintain an open, 
continuous communications channel with the NRC Operations Center. [BO CFR S Q . ~ ~ C ) ( ~ ) I  

a. The Shift Supervisor shall notify the NRC Operations Center via the ENS of: 

1. Any further degradation in the level of safety of the plant or other worsening 
plant conditions, after telephone notifications to hrRC as specified in 6.3.2 
or 6.3.3. See EPIP-1.01. [ ~ o c P R ~ o . ~ ~ c ~ ( ~ ) I  

2. The results of ensuing evaluations or assessments of piant conditions, the 

effectiveness of response or protective measures taken, and information related 
to plant beluvior that is not wderstood, after telephone notifications to NRC as 
Spec&.d ill 6.3.2 or 6.3.3. [lOCFR50.72(~)(2)] 

3. Lost, stolen or missing licensed material in an aggregate quantity equal to or 
greater than 1,OOO times the quantity specified in BO CER 20.1001-20.2401, 
Appendix C, wider circumstances in which it appears persons in unrestricted 
areas could be exposed. See also 6.6.2.b. and 6.6.2.c. [IO CFR 20.2201(a)(i)l 
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NOTE: The requirements of 6.3.2.a.4. do not apply to doses that result from planned special 
exposures, that are within the limits for planned special exposures, and that are 

reported in accordance with 6.10.11.c. [IOCFRXWZ~)I 

4. Eventsthat hvolve by-product, source, or special nuclear material possessed by 
Dominion that may hive caused or threatens to cause: [lo CFR UIJZOWI 

* An individual to receive: 

w A total effective dose equivalent of 2 25 reins - An eye dose equivalent of 2 75  ems 
0. A shallow-dose equivalent to the skin or extremities of 2 250 rads 

Release of radioactive material inside or outside a restricted area, so that, if an 
individual had been present for 24 hours, they could have received an intake 
five times the occupational annual limit on intake 

If the event involves radiological overexposure, the DEM shall be notified as 
spccified in 6.27.2. See also 6.6.3.c. 

5. A Technical Specifications safety limit violation. See also 6.23.3,6.24.3, 
and 6.3.6.g. [IO CFR 5036ic)(l)(l)(A), & SPS TS. 63.A.21 

6. Upon declaration of an emergency as specified in the approved emergency plan 
regarding ISFSI events. [IO wit 7~.7s(a)i 

b. If: 

Removable radioactive surface Contamination exceeds the limits of 
10 CFR 91.87(i) [lo CFRZO.UW(d)(l)I 

OP 

External radiation levels exceed the l i i i ts  of 10 CFR 71.47 [re CFR~.I~W(~)~Z)I 

1. Radiological Protection shall notify Supervisor Licensing (Station) and the 
Shift Supervisor. 

2. Radiological Protection or Supervisor Licensing (Station) shall notify 
(see 6.3.1.a.) the final delivering carrier and, by telephone and telegram, 
mailgram, or facsimile, the NRC Operations Center. See 6.1.1. 
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3. The noaifier in 6.3.2.b.2. shall hitiate a Plant Issue (Deviation) as specified in 
VPAP-l5Oi, including documentation of its notifications on the Plant h u e  
(Deviation). 

c. If an NBC employee is believed to be under the influence of any substance or 
otherwise unfit for duty, the Fitness for Duty Administrator (Station) or a Station 
Management staff member shall notify (see 6.3.l.a.) (durhg normal business 
hours) the NRC Regional Administrator. At other times, notify the NRC Operations 
Csnter. See 6.1.1. ~ ~ O C P I I M . ~ ' ~ ( B ) I  

NQTE: Use Table I, S m q  of Reporting Requirenients for Non-Radiological Releases To 
the Environment, to supplement 6.3.2.d. for reporting requirements. The 
Environmental Compliance Coordinator or Ejvfironmentd P o k y  & compiiance 
should be consulted when assessing oil release reportability. 

d. If oil may have been released from the Station into state waters that 
Violates applicable water quality standards (Le., any oil in water) 140 CFR ii031 

Causes a fihn or sheen upon or discotoration of the surface of the water or 

Causes a sludge or emulsion to be deposited beneath the surface of the water or 
adjoining shorelines [a CFR 110.31 

upon adjoinimg shorelines [40 CFR 110.31 
or 

If oil can reasonably be expected to enter, or there is a substantial threat that oil will 
enter, state waters OF storni drains [Ref. 3.1.81 

If more than 25 gallons1 of oil has been or can reasonably be expected to be rekased 
to soil, including a spill within containment facilities2 [R&. 3.1.81: 

or 

or 
If any spill reaches a solid surface, including surfaces inside secondary containment 
systems and inside buildings, and (1) if there is the potential for oil to reach surface 
water, and/or (2) if there is the potential for greater than 25 gallons of oil to reach 
soil 

1. Notice is considered to have been given to the State Wata Control Board fm oil releases to the ground up to 25 
gdlons if ad only if the i3,nvirOnmental Compliance Caordiiator prepares and maintains a record of such oil 
releases for five years, and the oil is cleaned up. 

2. Oil tank dikes and transformer vdults are fypical containment fiicilities. .. 
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1. The individual who observes or suspects such an event or condition shall notify 
the Shift Supervisor. 

2. The Shift Supervisor shall notify the Manager Nuclear Operations, the 
Environmental Compliance C O O ~ ~ ~ M ~ O S ,  or Environmental Policy 8r 
Compliance, as available. 

3. If the discharge is to storm drains or state waters, the Environmental 
Compliance Coordinator or Environmental Policy Lpr Compliance (see 6.3.k.a.) 
(North Anna) the Shift Supervisor (Surry) shall notify the National Response 
Center, the State Department of Envhmental  Quality (Water) (DEQ, the 
LEPC, and (Surry) the U.S. Coast Guard. If the discharge is to land, DEQ and 
the LEPC shall be notified. Notifications shall be documented on Attachment 1, 
Oil or Haadous Substance Release Report. See  6.1.E.a. See 
also 6.3.4.a.4., 6.20.3, and 6.27.3.n: 

NOTE: The Environmentd Compliance Coordinator or Environmental Policy $c Compliance 
should be consulted when assessing hazardous material rekease reportability. 

e. If a regulated, hazardous material release to the environment' exceeds a reporting 
threshold as specified in Table 12: 

1. 'he individual who becomes aware of the release or potentkal release shall 
notify the Shift Supervisor. See EPIP-1.01. 

I. Reportable Quantity (RQ) is the moimt of a regulated, hazardous material releosed lo the envirr~ment during 
a 24-ho~xr period that must be reported in accordance with federal agency requirements. RQ only applies to a 
release to the environment, so will not apply for evety release of a regulated, hazardom material. For example, 
a h a d o u s  substancespill thatis contain~t.nfirPlyon-site,eveuifmorethantheR~,is nut repoatablekause 
it is not a release to the environment. However, if an RQ mmomt evaprates or is absorbed in soil, the spillhas 
not been contaiaed entirely on-site, and thereby becomes a repoltable release to the environment. 
If the WDES or other permit authorizes discharge of a hazardous material, a discharge is nut reportable as a 
release to the euviromnent unless a discharge amount or concentration exceeds the permit-authorize8 linct OK 
the discharge is via a pathway not specified during the permit application and approval process. Permit- 
authorized disclaarges are reportable only as required by the applicable permit (e.g., the monthly Discharge 
Monitoring Rcprt,  per 6.27.3.i., required by the VPDES permit). 
If an amount or concentration does exceed a pmit-authorized h i t  or is disdmged via a pathway other than 
specified during the pennit application and approval process, the RQ ami associated repding requirements will 
apply. 

2. Table P does not mention PCBs because no PCBs are in use at the Station. Tbe F3viroun~ntal Compliance 
Coordinator or Environmental Policy & Conipliauce should be contacted for fixrtlier instructions if any question 
arises concerning PCBs being introduced omsite and any consequent repo&ig. 

3. If the discharge occurs in the Main Switchyard the Dombion System Operator Transmission shall be notified. 
If the discharge is from the transformer belonging to Kappahamock Electric Cooperative at the Dam then that 
company shall be notified (North Anna) 
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2. The Shift Supervisor shalt notify the Manager Nuclear Opemtions, the 
Environmental Compliance Coordinator, or Environmental Policy & 

Compliance, as available. 

3. The Environmental Compliance Coordinator or Environmental Policy & 

Compliance (see 63.l.a.f (North Anna) Shift Supervisor (Surry) shall notify 
the agencies listed in the “Repomt To” column of Table 1. If a reportable release 
involves off-site transportation (including storage incident to such 
transportation), the Shift Supervisor shall also notify the 91 I operator, local and 
state police, and the National Response Center. Notifications shall be 
documented on Attachment 1, Oil or Hazardous Substance Release Report. 
See6.1.l.a.Seealso6.3.2.g.,6.3.4.a.4., 6.22.3.b.and6.27.3.n.icencr.ns~~. 
WbK1); 40 CWR MI 

4. Notifications shall include (to the extent known) [CERCLA see. 304(b)(z)i: 

The chemical name or identity of the: substance involved in the release 
0 Whether the substance is on the list referred to in section 302(a) of CERCIA, 
a cm 302. 
An estimate of the quantity of substance released to the environment 
The time and duration of the rclease 
The medium or media into which the reiease occurred 

0 Any known or anticipated acute or chronic health risks associated with the 
emergency and, where appropriate, advice regarding medical attention 
necessary for e x p o d  individuals 

0 Roper precautions to take as a result of the release, including evacuation 
The name and telephone number of the Dominion contact 
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f. E the Station does not comply with one or more limitations, standards, monitoring, 
or management requirements specified in the WDES pennit (if oil is involved, go 
to 6.3.2.d.; if hazardous materials are involved, go to 6.3.2.e.) and such 
noncompliance: 

May adversely affect State waters 
or 

May endanger public health’ 

As soon as possible, the Enviromental Compliance Coordinator or Environmental 
Policy & Compliance shall notify (see 6.3.1.a.) the State Department of 
Enviporamental Quality (Water) by telephone with the following information WDES 

Permit n.m1: 

* A description and came of noncompliance 

The period of noncompliance, including exact dates and times or anticipated t h e  

when the noncompliance will cease 

Actions taken or planmed to reduce, eliminate, and prevent recurrence 

Seealso6.3.4.a.4.,6.27.2.a.I., and6.27.3.n. 

I. Appticable regulations use, but do not defme, the terms “adversely affect“ and “endanger p M c  Rsalth.” n e e  
terms must be interpreted on a case-by-case basis by individuals with aqnatic ecology expertise and thorough 
familiarity with cnrre6t regulatory agency reparting and enforcement policy. Such individuals will also 
determine how soon a specific event must be reported to avoid enforcement (Le., within minutes of an event, 
or same longer t h e  within the not-to-exceed 24-hour limit establislied by the VF’DKS Permit). 
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g. If an incident occurs during transport (including loading, unloading, and temporary 
storage) of  

Radioactive materials in which fire, breakage, spillage, or suspected radioactive 
contamination occurs (see dso 6.28.3) [49 rn 171.15(aX2)1 

Hazardous materials in which any of the following is a direct result of the 

hazardous materials: 149 m I ~ I . ~ J ( S ) ( ~ ) I  

** A person is k i d  
*e A person requires hospitalization because of imjuries 
0- Estimated carrier or other property damage exceeds $50,000 
0. An evacuation of the general public occurs lasting one or more hours 
e* One or more major transportation arteries or facilities are closed or shut 

down for one hour or more 
** The operational flight pattern or routine of an aircraft is altered 

A situation exists (e.g.- a continuing danger to Me exists at the Scene of the 
incident) that, in the judgment ofthe carrier or Dominion, should be reported even 
though it does not meet one of the previous criteria [49 CVR i7~.15(n)(4)1 

Supervisor Licensing (Station) shall notify (see. 6.3.1.a.) DOT by telephone, or 
confirm carrier notification of DOT by telephone. See also 6.3.2.e. and 6.21.2. The 
notification shall include the [49 CFR misi: 

* Notifier’s name 

e Name and address of carrier represented by the notifier 

Phone number where the notifier can be contacted 

Date, time, and location of incident 

The extent of injuries, if any 

Classification, name, and quantity of radioactive or hazardous materials involved, 
if available 

Type of incident and nature of radioactive or hazardous material involvement and 
whether a continuing danger to life exists at the scene 
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h. If a serious accident or a death occurs at or imnnediately above or below Lake Anna 
Dam' or is alleged to be related to the existence or operation of the dam: 

I. The Lake h a  Dam Operator &all notify the Shift Supervisor and provide 
infonnation necessary to prepare Attachment 2, FERC Public Safety Database 
Report. 

2. The Shift Supervisor shall initiate a Plant Issue (Deviation) in accordance with 
VPAP- 1501. 

3. The Shift Supervisor should notify the FERC Regional Engineer of the 
condition by telephone. See 6.1.1.a. See also 6.3.4.a.4., 6.3.5.c., and 6.18.2.b. 
(North Anna) 

i. If a condition is identifiedthat affects the safety of Lake Anna Dam or its associated 
works (see 4.8), but does not require entry into the Notah Anna Hydroelectric 
Project Emergency Action Plan: 

1. The Lake Anna Darn Operator shall notify the Shift Supervisor and provide 
relevant supporting information. 

2. The Shift Supervisor shall notify, by telephone, ffie I;ERC Regional Engineer of 
the condition and initiate a Plant Issue (Deviation) in accordance with VPAP- 
1501. See6.l.l.a. Seealso 6.3.4.a.4. and6.18.l.b. (North Anna) ~ ~ ~ ~ ~ ~ 1 2 . 1 ~ 4 1  

1. Incidents which involve other pats of the Lake are excluded. 118 CFR 13.Po(h)(4)1 _._ 
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6.3.3 One-hour Notifiations 

NOTE Some conditions, indicated by “See EPIP-1.01,” may exceed an Emergency Action 
Level (E&) as specified in PIP-1.01, Emergency Manager Controlling Procedure. 
If a condition exceeds m EAL, EFPs control State md Federal agency notifications. 
If an event or condition does not exceed an EAL, it may still be repoatable in 
accordance with this procedm. 

As soon as practical, but within one hour, the Shift Supervisor, Station Emergency 
Manager, or Site Vice Resident shall notify the NRC Operations Center of: 

a. Deviation fromTechnicd Specifications (permitted by 10 CFR 50.54(x)j to protect 
the health and safety of the public, when no action consistent with license: 
condi~ofls and Technical Specifications can provide adequate or equivalent 
protection. [IO CFR so.7ybxa)i 

b. An automatk safety system that does not function as required during operation. See 
Epp- 1 .01. [lo CPR 5036(c)(l)(ii)(A)1 

NOTE: Notifications required by Items 6.3.3.c., 6.3.3.d., md 6.3.3.e., are exempt from the 
requirenient that Safeguards Infomation be transmitted only by protected 
telecommunications circuits approved by NRC. 

c. An accidental criticality or loss of SNM. See EHP-1.01. 
[IO CFR 7052 (a), 10 CPR 72.74(a), 10 CPR 74.1Pal I 

?__. 
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QUESTlOMS REPORT 
for saoquestions 

Unit 1 
BUS VOLTS HVLO,'. actuates. The following conditions exist: 

. .. - __ ~ 

062GG2.4.31 001 
operating at 100% power when Annunciatoi-F-H5, " 480V OR 4KV EMERG 

Switchyard voltage is 530 KV 

* Unit 1 main generator is at 200 MVAR IN 

Unit 2 main generator is at 200 MVAR IN 

I H Emergency Bus voltage is 441 5 Volts 

1J Emergency Bus voltage is 4405 Volts 
Per the annunciator response the crew needs to 

._ 

A:, adjust the "C" RSST load tap changer 
5. reduce 500 KV bus voltage 
C. adjust the "A" RSST load tap changer 
.. Q . ~  .inc%%? 5 _ o . ~ K \ / L E V ~ e -  .... . ..... ~- 

A. This is the correct answer. Based on the given voltage, the problem is with the 
"C" RSST. This is to be corrected within two hours. 

B. This answer is incorrect. Can't adjust 500 KV bus voltage further since both units 
are at 200 MVARs in. 

C. This answer is incorrect. "A" RSST affects 1J bus. 

D. This answer is incorrect. Increasing bus voltage will make 1 H bus voltage higher. 

AC Electrical Distribution 
Knowledge of annunciators alarms and indications and use of the response instructions 

References: 1 -AR-F-H5 

This is a new question. 

Group: 1 

Reference(Y/N): N 

Level(RO/SRO): SRO 

?'ype(Bd&fOd/NGW): NEW 

Tier: 2 
Importance Rating: 3.313.4 
Cog(Knowledge/Conlp): KNOWLEDGE 
Last Exam(Y): N 

Wednesday, May 05,2804 22824 PM 19 



VIRGINIA POWER 1-EI-CB-21F ANNUNCIATOR H5 1 -AR- F-K5 
?SORTH ANNA POWER STATION REV. 1 
ELPPROVAL: ON FILE Effective Date:10/06/98 

-- 4160 Buses: 
HIGH z 4410 volts 
LOW s 3746 volts 

(15 sec T . D . )  
480 Buses: 
HIGH 5. 515 volts 

NOTE: A Deviation Report (DR) is required if the 480V Bus voltage 
is 2 515 volts for a 2 hours. (Reference 3 . 3 )  

1.0 Probable Cause 

1.1 500KV B u s  voltage high or low due to System load 

1.2 

1.3 Load or excitation improper when Bus is supplied by Emergency 

Failure of Reserve Station Service Transformer tap changer 

Diesel Generator or Station Blackout Diesel Generator 

2.0 Operator Action 

2.1 Determine whish Emergency Bus is causing alarm (1H or 1J). 

NOTE: Automatic LTC operation will occur if 416OV B u s  voltage is 
outside t h e  4220 - 4410V band, this band corresponds to 
500 - 520V on the 480V Bus. If 4160V Bus voltage is 
within this band, THEN Operator Action to correct the high 
voltage by additional bus loading or manual tap changer 
adjustment will be required (no malfunction exists). This 
action must be commenced within 2 hours of receiving the 
alarm. (Reference 3 . 9 )  

2.2 Determine cause of voltage condition as foll.ows: 

2.2.1 IF System voltage is high and System load is light, THEN 
within 2 hours adjust 500KV Bus voltage, in accordance 
with System Operator direction. (Reference 3.9) 

2.2.2 IF Reserve Station Service Transformer is causing the 
voltage condition, THEN within 2 hours commence actions 
to reduce voltage by additional loading of bus or manually 
adjust the applicable RSST load tap changer using 0-GOP-26.1, 
Operation of Reserve Station Service Transformer Tap Changer. 

. .  

(Reference 3.9 & 3.10) 

1H = RSS C tap changer (normal, alignment) 

1J = RSS A tap changer (normal alignment) 



2.2.3 IF Emergency Diesel Generator is causing the voltage 
condition, THEN within 2 hours adjust voltage by use 
of Exciter Voltage Control switch. (Reference 3.9) 

2.2.4 IF the Station Blackout Diesel Generator, during a non-SBO 
event, is causing the voltage condition, THEN within 2 hours 
adjust voltage by use of Generator Voltage Control. 
(Reference 3.9) 

2.3 IF 4160V B u s  voltage is low. THEN verify that after 56 seconds the 
Emergency Diesel Generator starts on degraded voltage. (The Bus will 
strip and the EDG output breaker will re-energize the Bus.) 

3 . 0  References 

3.1 11715-FE-21T 
3.2 11715-FE-21U 
3.3 11715-ESK-1OBAM 
3.4 Memo dated 01-05-94, from D. C. Driver Jr. to J. R. Hayes 
3.5 OP-438, Response to DR N-95-0024 
3.6 OP-546, Response to DR N-95-0856 

3.8 Memo dated 02-20-96, to Page Kemp from HV Le, Unit 1 480V Emergency 

3.9 Memo dated 09-10-96, to NKC from J. P. O'Hanlon to change resporise 

3.10 0-GOP-26.1, Operation of Reserve Station Service Transformer Tap 

3.1 DR N95-1254 480V BUS High 

Bus Overvoltage Alarms 

time from 15 minutes to 2 hours. 

Changer 

L .O Actuations 

4.1 4160V Emergency Bus Overvoltage Relays: 
4.1.1 S~A/B/C-IHI 
4.1.2 59A/B/C-lJl 

4.2 480V Bus O;-&oltaqe Relays: 
4.2.1 S9/1H 
4.2.2 53/fHI 
4.2.3 59/1J 
4.2.4 59/1J1 

4.3.1. 27A/B/C-lHL 
4.3.2 27A/B/C-IHI-A 
4.3.3 27A/B/C-1J1 
4.3.4 27A/B/C-lJl-A 

4.3 4160V Emergency Bus Undervoltage Relays: 



PANEL 1H - MAIN CONTROL BOARD 

WINDOW NO. ALARM 

4 - 5  

F-6 

v4k-7 

F-8 

G-1 

G-2 

G-3 

G-4 

G-5 

G- 6 

G-7 

G- 8 

H- 1 

H-2 

H-3 

H-4 

N- 5 

(&&. \QJ 14-6 

B-7 

H- 8  

4KV EMER BUS 1H NORM SUPPLY BREAKERS AUTO TRIP 

4KV EMER BUS 13 NORM SUPPLY BREAKERS AUTO TRIP 

4#v EMER BUS 1H Wl 

4KV EMER BUS 1S W 

EMER DG #fH TROUBLE 

EMER DG #13 TROUBLE 

LOSS OF RES SS XFMR A-B-C 

AMNUNCIATOR SYSTEM DC GROUNB 

4KV BUS 16 NOR SUP BKR AUTO TRIP 

4KV RSS BUS FDR BKR AUTO TRIP 

4KV BUSSES 1G-2G TIE CLOSED 

4KV BUSSES 16-2G TIE AUTO TRIP 

EMER DIESEL GEN #lH DIFFERENTL 

EMER DIESEL GEN #I5 DIPFERENTL 

FO STOR TK LEV TROUBLE 

4KV %US 13 EMR SUP BKR AUTO TRIP 

4KV XFER BUS 1D W 

GENERATOR ISO-PHASE BUS DUCT GROUND 

4KV XFER BUS 1F TJV 

4KV BUS 1G W 



1-AR-H-IN, Non Controlled - For Reference Only 
Panel 1H - MAIN CONTROL BOARD . 

REV. 0 

.. 

WINDOW NO. 

.. 

... 

A- 1 

A- 2 

A- 3 

A- 4  

A- 5 

A- 6 

A- 7  

A- 8  

E-1 

B-2 

E - 3  

B- 4  

B- 5  

B- 6  

B- 8  

c-l  

c-2 

C-3 

c-4 

c-5 

C- 6 

ILLARM 

VITAL BUS 1-1 INVERT TROUBLE 

VITAL BUS 1-11 INVERT TROUBLE 

VITAL BUS 1-111 INVERT TROUBLE 

VITAL BUS 1-IV INVERT TROUBLE 

LOSS REG PT/VOLTS/HERTZ RELAY TaBL 

EMER. DG #1H SWITCH NOT IN AUTO REMOTE 

EMER. DG #1J SWITCH NOT IN AUTO REMOTE 

BUS A OVER 3000 AMP 

BATTERY CXGR 1-1 TROUBLE 

BATTERY CHGR 1-11 TROUBLE 

BATTERY CHGR 1-111 TROUBLE 

BATTERY CKGR 1-IV TROUBLE 

4KV SUP BKR 15AB OR 15B10 AUTO TRIP 

AUTO STOP OIL KESET ACTUATED 

BUS B OVER 3080 AMP 

4KV SUB STA NOR SUP BKR AUTO TRIP 

REV. N/A 

4KV EMER BUS 1H ALT SUPPLY BREAKERS AUTO TRIP 

4KV EMER BUS 13 ALT SUPPLY BREAKERS AUTO TRIP 

BATTERY CHGR 1C-I TROUBLE4 

BATTERY CKGR IC-11 TROWBL& 

RSS XFMR 1A LO RELAY TRIPPED 

RSS XFMR 1B LO RELAY TRIPPED 



PANEL 1B - MAIN CONTROL BOARD . 

._ WINDOW NO. ALARM 

c-7 RSS XPMR 1C LO RELAY TRIPPED 

c-8 SS BUSSES NOR SUP BKR AWTO TRIP 

D-l 

0-2 

D-4 

B- 4  

B-5 

D-6 

D - I  

D - 8  

GENERATOR BREAKER TROUBLE 

4KV-4EOV SUE3 STA SUPP BKR BUS 1H AUTO TRIP 

4KV-48OV SUI3 STA SUPP BKR BUS 1J AUTO TRIP 

4KV-48OV SUB STA SUPP BKK BUS lG AUTO TRIP 

RSS XFMR 1A TROUBLE 

RSS XFMR IB TROUBLE 

RSS XFMR 16 TROUE3LE 

4KV XFER RUS BKR AUTO TRIP 

E-1 (-t?I?-&MaIN XFMR TROUBLE 

E-2 SS XPMR 1 A  TROUBLE 

E- 3  SS XPMR 1E TROUBLE 

E-4 SS XFMR 1C TROUBLE 

E- 5  RSS XFMR 1A PW LO RELAY TRIPPED 

E-6 RSS XFMR 1B PW LO RELAY TRIPPED 

E-7 RSS XFYR IC PW LO RELAY TRIPPED 

E- 8 RSS XPMR PW TROUBLE 

F-l MAIN XFMR PILOT WIRE TROUBLE 

P-2 MAIN XFMER COOLING CIRCUIT TROUBLE 

F- 3 4KV BUS 1H EMR SUP BKR AUTO TRIP 

F-4 LOSS OF RES STATION POWER 



QUESTIONS REPORT 
for sroquestions 

.... ~ ~ ~ ~ . ~ .  064GCi2.4.49 001 
r ~~ ~~~~~~~.~~ Which of tRe.following actions is pirmissible in accordance with the immediate x i ions 

of 14-0, 'I Reactor Trip Response," with no power to either emergency bus? 

A? Transition to ECA 0.0, "Loss Of All AC Power." 
B. Emergency start any EDG that did not start. 
C. Locally close the EBG output breaker. 
B. ~.~~~~~~~~~~ Reset the overspeed .. . . trip lever on the -. EDG..- . . . ~ ~ ~ . ~ ~ ~ ~ . . .  ~ . . .~  ~ ~ ~ ~ ~~ ~ ~~-~ ~. 

A. This is the correct answer. Diagnostics of power problems are handled by ECA 0.0. 
Step 3 WMQ of E-0 sends you there. 

5. This answer is incorrect. Examinee may think it is permissible to give start signals to 
equipment that should have auto started. This is done with other components in E O .  

C. This answer is incorrect. Examinee may think closing the EDG output breaker is a 
simple task that could keep them from transtioning out of E O .  

D. This answer is incorrect. This is a task that is performed in the EOP's without direct 
procedural guidance on how to do it but it is not done until ECA 0.0. 

Emergency Diesel Generator 
Ability to perform without reference to procedures those actions that require immediate operation of 
system components and controls 

References: 1-ECA-0.0, 'I Loss of All AC Power" 
1 - E O ,  'I Reactor trip Response 'I 

This is a new question. 

G10up: 1 

Keference(Y/N): N 

Level(KO/SKO): SRO 

Type(BanMMod/New): NEW 

Tier: 2 

Cog(Knowle$ge/Comp): KNOIVLhUGT? 
Importance Rating: 4.0/4.0 

Last Exam(Y): N 

Friday, May 07, 2004 2:59:43 PM 1 



REACTOR TRIP OR SAFETY INJECTION 

._- 

[ 31- VERIFY BOTH AC EMERGENCY BUSSES - Do she following: 

a) 
ENERGIZED 

no AC Emergency Bus is 
energized. T" immediately 
restore power to at least one 
AC Emergency Bus. 

- IF power cannot be restored. - THEN GO TO 1-ECA 0.0. LOSS OF 
ALL AC POWER, STEP 1. 

b) Try to restore power to 
de-energized AC Emergency Bus 
using 0-AP-10. LOSS OF 
ELECTRICAL POWER. as time 
permits. 

Continue with Step 4 .  



vLIPGINI.4 POWER 
NORTH ANNA POWX STATION 

1-AR-20 
REVISION 17 

PAGE 2 OF 37 

WINDOW NO. 
A1 
Bl  
el 
D1 
El 
A2 
B2 
c2 

D2 
E2 
A3 
B3 
c3 
D3 

. E3 
A4 
B4 
a 
w 
FA 

A5 
B5 
c5 
D5 
E5 

EMERGENCY D IESEL 1H - LOCAL 
LIST OF EFFECTIVE PAGE§: 

ALARM 
STARTING AIR PRESSURE LOW 
JACKET WATER OR LUBE OIL TEMPERATURE LOW 
LUBE OK LEVEL LOW 
LUBE OIL PRESSURE DIFFERENTIAL AT FILTER 
LUBE OIL PRESSURE LOW 
LUBE OIL TEhPERATURE HIGH 
FUEL OIL LEVEL HIGH 
FUEL OIL mvEI, LOW 
FUEL OIL PRESSURE LOW 
JACKFT COOLANT LEVEL LOW 
JACKET COOLANT PRESSURE LOW 
JACKET COOLANT TEMPEIPA'FURE HIGH 
START FAILURE 
LOSS OF CONTROL POWER 
CRANKCASE PRESSURE 
ENGINE OVERSPEED 
LOSS OF GENERATOR FELD 
GENERATOR OVEREXClTATION 
FUEL OIL AUXILIARY PUMP RUNNING 
CONTROL RQOh.1 SWITCH IN EMERGENCY POSITION 
SIIeTTDowN INTERLOCKS NOT IXEiSEr 
BATTERY CHARCiW POWER FAILURE 
RJEL OIL AUX PUMP C O W  SW IN OW 
STATOR 'FEMPERA'UJRE HIGH 
BLANK 
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1H-EGA4 

> 1050 rpm OVERSPEED 

NOTE When this and SHUTDOWN INTERLOCKS NOT RESET a l m s  are present 
the diesel is to be c o n ~ d e e d  inoperable as per Tech Spec 3.8.1 and 3.8.2 until 
a l m  condition has cleared and the Emergency 1H Diesel Alarm and 
Shutdown Reset Pushbutton has been reset. 

Probable Cause 
1. f 
1.2 
1.3 
1.4 

Qperator Action 
2.1 

Rapid decrcasc in generator load. 
Improper governor setting or governor failure. 
Improperly set or faulty oversped relay. 
Engine firing on iube oil. 

Veri@ engine RPM &Teasing. IF Nor.  THEN depress EDG Emergency Stop 
RED pushbutton. 
Check governor and ovcrspeeCa relay setting. 2.2 

2.3 Submit a Work Request. 

2.4 @engine will "1' stop, inject C 0 2  Mito air intake (engine fiing on lube oil). 

References 
3.1 lI'715-LSK-22-12M 
3.2 11715-LSK-22-12V 
3.3 
3.4 
3.5 

EM; Tech Manu& Colt Induscrie@airbanks-Morse Model 38OOTD8-1/8 
NAPS Instmmentation Book (Page -E-039) 
Tech Spec 3.8.1 and 3.8.2 

3.6 11715-BSK-1lC 

&tuation 

NOTE: This alarm will give shutdown and lockout under any condition. 

4.1 l-EG-SS-602H diesel overspeed relay 
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ATTACHMENT 2 
(Page 3 of 11) 

FDG TKO UBLE-SHOOT ING 

NOTE: the hunc ia to r  Acknowledge button is pressed, the annunciators listed h iow 
wili clear, unless om was the &st-out. 

b. Identify and indicate the status of each annunciator listed below: 

c. Press Annunciator Acknowledge button. 

d. Initiate 1-AR-20, Emergency Diesel IH-Local, for locked-in alarms. 

I .4 Locally check EDG for obvious mechanical and electrical abnormalities. 
N o w  the Unit 1 SRO of any abnormalities discovered. 

1.5 EEDG manual trip lever is in the vertical position, reset the lever 
by placing lever in the vertical position. 

NOTE: E EDG is started from the Control Room, 
prelube. 

starting will be deiayed 2 minutes for 

1.6 Try to start the EDG by any of the foliowing methods: 

a. Start EDG from the Control Room as follows: 

1. Place Diesel Mode Selector switch in MAN-IU2MOTE. 



QUESTIONS REPORT 
for sroquestions 

.~ ~ ~ ~ ~ ~ ~~ ~ .- ~ . ~ . ~ ~ ~ ~ . ~ . .  .... .. ... 065AG2.4.4 001 
Unit i is operating at 100% power when the following annunciatorscome in: 

F-F1 
C-C4 
C-A1 VCT HI-LO LEVEL bl12 
C-A4 VCT HI-LO LEVEL L115 

STEAM GEN€RABOR 1A LEVEL EWWOW 
RC8 1A-B-C THERMAL BARRIER CC Hl/bO FLOW 

The Unit Supervisor surveys the board and notices the following indications: 

All steam generator levels are slowly decreasing 
Feed flow on all steam generators is less than steam flow. 
CC flows to all WCPs is slowly decreasing 

* 1 -CH-FCV-1122 Charging Flow Control Valve is full open 
e 1-CH-LCV-1460A and i3 Letdown Isolation Valves are closed 
* 1-CH-l200A, B, and C Letdown Orifice lsolation Valves are closed. 
e VCT level is 13% and decreasing 

Based on the above information the crew should enter 

A!, 1-88-28, "Loss of Instrument Air" 
B. 1 -AP-3, "boss Of Vital Instrumentation" 
6. 1-AP- 31, "Loss of Mziin Feedwater" 
D. 1-A$- 33.2, "Loss of RCP Seal Cooling" . 

A. This is the correct answer. The combination of these indications distinguishes it from 
any other event. 

B. This is incorrect. Examinee may think they have a pressurizer level channel failure 
because letdown isolated and VCT level is decreasing. 

C. This is incorrect. The examinee could choose this answer based on the entry 
conditions for that Apt however it is only a symptom of a bigger problem. It looks like 
main feed is going away because all three feed regs are going closed. 

D.This is incorrect The examinee may choose this answer based on losing CC to the 
Thermal Barrier. Seal injection is still present. 

Loss of Instrument Air 
Ability to recognize abnormal indications for system operating parameters which are entry-level conditions 
for emergency and abnormal operating procedures. 

References: 1 -AP 28, " Loss of Instrument Air" 
1-AP-3, " Loss of Vital Instrumentation" 
1-AP 31, I' boss of Main Feedwater" 
1-WP 33.2, " Loss of RCP Seal Cooling" 

This is a new question. 
Friday, May 07, 2004 3:01:27 PM 1 
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EQUIPMENT AFFECTED BY LOSS OF 
INSTRUMENT AIR 

...- 

__ NOTE: The following valves in Containment will close on loss of air. 

l--CC-TL-l06A. B. & C 
l-CC-TV-ll6A. B. & C 
1 -NS -LCF 101 
I-CC-TV-102B. D. 6 F 
l - ~ c e - ~ - l o l B  
I-CC-TV-105A. B. h C 
l-SS-TV-108A. B, 6 C 
l-SS-.TV-l09B 6 C 
l-SS--W-lllA. B. 6 C 
1.DA-TV- lOOB 
1 - D G - W -  lOOB 
PVG-TV l0OB 
1 -cv- Tv- LOO 
I-RC-.HCV-l556A. B. 6 C 
l-RC-.IICV-I557A. R. h C 
1-RC-HCV. 15 19B 
1 - RC - HCV-- 15 5 0 
1-RC-TV-1549 
1 -RC- TV - 15 2 3 
1-RC-PCV-1455A & B 
1-RC-PCV-1455C 
1 .-RC-PCV- 1456 
1-RC-TV-1522A. R ,  6 C 
1 - RH - FCV- 1605 
l-CH-.LCV-l460A h B 
1 -CH- ECV- 131 1 
1-CB-HCV~ 1200A. B. & C 
1 -CH-HCV-11$2 
1-CH-HCV~~ 1201 
1 - CH - ACV - 1 137 
1-CII-HCV- 1307 
1-SI-PCV-1846 
1~ SI-HCV-1898 
1-SI HCV-18538. B. & C 
1-sI~ HCV--100 
1 - CK -TV -1 2 048 
i:RM-TV-lOOC 

CC ta RCP A. B. 6 C 
CC from Thermal Barrier A. B. & C 
CC makeup to NS System 
CC from RCP A .  B h C 
CC from Thermal Barriers 
Chilled CC/SW from Air Recirc Coolers A. B. & C 
Hot Leg Sample 
Cold Leg Sample 
S/G Surface Sample 
Sump Pump Discharge 
PDTT Pump Discharge 
PDTT Vent 
Kogger Suction 
Loop Fill 
Loop Drajn 
PG LO PRT 
N2 to PRT 
PRT Vent 
PRT Drain 
PRZR Spray 
PORV 
PORV 
PG ta RCP Seal Head Tank A. R. & C 
RH Ax Bypass 
Letdown Isolation 
Auxiliary Spray 
Letdown Orifices 
RH t o  Letdown 
Excess Letdown Hx Inlet 
Excess Letdown Hx Outlet 
RCP Seal Bypass 
Nz Regulator 
N2 to PRT 
N1 to Accumulator A.  E .  & C 
N2 to Accumulator A .  B. & C 
Letdown Isolation 
Sample ro  Containment Gas 6 Part Monitor 
1-Rt-RMS 159 and 1-Rt-RMS-160 

. 
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ATTACHKeNT TITLE 

EQUIPPIENT AFFECTED BY LOSS OF 
INSTRUMENT AIR 

REVISION I 28 

1 PAGE I 2 o f 4  
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~ NOTE: The following valves in Containment will close on l o s s  of air. 

1-SI-HCV-18518. B .  & C 
1-SI-HCV-1850A & B 
l~SI-KCV-185aC 6 B 
1-SI-HCV 185OE & F 
l-SI-HCV-1852A. B. & C 
1-SI-73-1842 
1-BD-TV-10OB & G 
l-BD-TV-100D & H 
I-BD-TV-100F & J 

Makeup to Accumulator A. B. & C 
Accumulator Test A 
Accumulator Test B 
Accumulator Test C 
Accumulator Drains A. E .  & C 
Accumulator Test Isolations 
Steam Generator "A" Blowdown 
Steam Generator "B" Blowdown 
Steam Generatar "C" Blowdown 

~ NOTE: The following valves in Containment will open on l o s s  o f  air. 

1-CC-TV-lO8A & B 
l-CC-TI-107A & B 
1 RC-HCV-1544 
1-RH IICV-1758 
1 CH-HCV 1310 
1 CH-HCV 1303A. B. & C 
1 -CN HCV- 1389 

NS TK HX CC Jnlet 
NS TK HX CC Outlet 
Vessel Flange Leakoff 
RH IIx Outlet 
Charging to Loop "B" 
RCP Seal Leakoff A, B. 6 C 
Excess Lecdown 3-Way Valve Fails to VCT 
(Seal Water Return) 

- NOTE: The following vi res in the APPH will open on LOSS of air and del: 
of  the seismic air flasks. 

?tion 

1-FW-HCV lOOA 
1 FW-HCV lOOB 
1 -FW-HCV-lOOC 
1-FW-PCV 159A 
I-FW-PCV-159B 

AFW HCV Header to A SG 
AFW HCV Header to R S G  
AFW HCV Header to C SG 
APW Pumps to MOV Kdr Pressure Control Valve 
AFW Pumps t o  HCV IIdr Pressure ControJ Valve 



EQUIPMENT AFFECTED BY LOSS OF 
INSTRUMENT AIR 

m: The following valves in the Mechanical Equipment Room will close on 
loss of air. 

1-FW-FCV-1478 
1-FW-FCV-1479 
1-FW-FCV-1488 
1-FW-FCV-1489 
1-FW-FCV-1498 
1-FW-FCV-1499 

A Main Feed Reg Valve 
A Kain Peed Reg Bypass Valve 
B Main Feed Reg Valve 
B Main Feed Reg Bypass Valve 
C Main Feed Reg Valve 
C Main Feed Reg Bypass Valve 

- NOTE: The following valves in the Auxiliary Building will close on loss of 
air. 

1 - CH-FCV- 11 13B 
1-CH-FCV-1114A 
1 - CIr-FCV- 11 14B 

Boric Acid Blender to VCT Flow Control Valve 
PG to Blender Flow Control Valve 
Boric Acid Blender to VCT Inlet Hdr Flow Gont 
VV 

- MOTE: The following valves in the Auxiliary Building will close on l o s s  of- 
air and depletion of the seismic air: flask. 

1-RM-TV 1OOA 

1-RM-W- lOOB 

1-RM TV-100D 

Sample to Containment Gas & Part Monitor 
1-RM-RMS-159 and l--RWRM-l60 
Sample to Containment Gas & Part. Konitor 
1-RM-RMS- 159 and l--KK-RMS--l60 
Sample to Containment Gas & Part Monitor 
1-RM-RMS-159 and l-RM-RMS~-160 

m: The following valves in the Auxiliary Building will open on l o s s  of 
air. 

1-CH-FCV-1122 
1 -CH-FCV-l113A 

Charging Flow Control Valve 
BA t o  Blender Flow Control Valve 

m: The following valves in the MSVII will open on loss of air. 

1 MS TV-111A 
I-MS-TV lllB 

Turbine-Driven AFW Pump Stearn Supply Valve 
Turbine-Driven AFW Pump Steam Supply Valve 



EQUIPMENT AFFECTED BY LOSS OF 
INSTRUMENT AIR 

- MOTE: The following valves in the MSVK will close on loss of air. 

1 MS-I'V-101A 
1 -MS- TV- 10 1B 
1-MS-TV-101c 
1 -MS-Tv- 113A 
1-MS-TV-113B 
1-MS-TV 1 1 3 C  

A Main Steam Trip Valve 
B Main Steam Trip Valve 
C Main Steam Trip Valve 
A MSTV Bypass Valve 
B HSTV Bypass Valve 
C MSTV Bypass Valve 

m: The following valves in the MSVH will close on loss of air and depletion 
of the seismic air flasks. 

1-MS-PCV-IO1A 
1 MS-PCV-101R 
1-MS PCV 10lC 

A SG Power Operated Relief Valve 
B SG Power Operated Relief Valve 
C SG Power Operated Relief Valve 

- NOTE: The Main Control Room Chiller SV outlet header PCVs fail open and the 
recirc PCVs fail closed on loss of air. 
IF Service Water temperature is less than 60°F.  THEN Service Water flow 
from the Main Control Room Chillers should he manually throttled to 
maintain between 60°F and 85°F Condenser SW Outlet temperature. 

TEMPEUTURE IflLCATOR 
1-HV-TI- 1223A 

1 -H\I--E- 4B 1 -SW-43 9 1 -IN-TI - 12230 
. 

i I -F-E 4c 1-SW 385 
(valve used depends OR 
on SW header Ll-sw 405 1 1-BV-TI 1223C 

.. . ._ 

- NOTE: The following Auxiliary Building Central Exhaust Dampers wjll reposition 
t o  the filter bypass position on a loss of  air and depletion 
of the Central Exhaust Seismic Air Accumulators. 

I-IN-AOU 103-1 - Bypass Damper 
1-IN-AOD-103-2 - Bypass Damper 

0 1 HV AOU 103 3 Filter Damper 
1-HV-AOD-103-4 - Filter Damper 



VIRGINIA POWER 
NORTH ANNA PQWER STATION 

N34"RMAL PROCEDURE 

LOSS OF MAIN FEEDWATER 

(WITH OM3 ATTACHMENT) 

PURPOSE 

To provide instructions €or recovering from a loss of Feedwater flow in 
Mode 1 or Mode 2. 

ENTRY CONDITIONS 

This procedure is entered when any of  the following condjtions exists: 

0 Loss of 1 or 2 Main Feed Water Pumps 

Annunciator Panel P-A4. MAIN FD PPS DISCH HDR LO PRESS 

0 Annunciator Panel F-A5. M I N  PD PP 18 1B-1C AUTO TRIP 

Annunciator Panel E 1\5. MAIN FD PPS LO DIFF PRESS 

Inadequate Feed Flow to more than one Steam Generator as indicated by: 

Annunciator Panels F Cl/C2/C3. STM GEN lA/lB/lC LO LEVEL CII 1-11 

- OR 

Annunciator Panels F Dl/D2/D3. STM GEN lA/lB/lC FW<STM FLOW CH 111-IV 

- OR 

Annunciator Panels F Fl/F2/P3. SG lA/lB/lC LEVEL ERROR 

L - ON FILE 



PROCEDURE TITLE 

LOSS OF MAIN FEEDWATER 

[ 11- CHECK MPW PUKP STATUS: 

a )  R e a c t o r  Power - GREATER THAN 70% 

b)  Two MFW Pumps - RUNNING 

[ 21- CHECK MFW SUCTION PRESSURE 
LEAST 300 PSIG 

AT 

a) rp a t  leas t  one  MFW Pump is 
runn ing .  THEN GO TO S t e p  2 .  
IF NO MPW Pumps are r u n n i n e .  
THEN t r i p  R e a c t o r  and T u r b i n e  
and GO TO 1-E-0, REACTOR TRIP 
OR SAFETY INJECTION. 

-- 

- 

b)  IF a second MEW Pump canno t  b e  
immediate ly  s t a r t e d .  t r i p  
R e a c t o r  and T u r b i n e  and GO TO 

IN,JECTION, 
1-E-0. REACTOR TRIP OR SAFETY 

S t a r t  an a d d i t i o n a l  Condensate 
Pump. 

. 



PROCEDURE TITLE 

LOSS OF MAIN FEEDWATER 

;I 

* * + . * t t t . * . ~ * t t * + . . C . " ~ * ~ " ~ ~ . ~ . ~ * . " ~ ~ * *  

CAUTION: - Turbine ramp rates must be limited to Sklminute or less. - Control rods should be maintained above insertion limits. 
. t * * . ~ . t . * * t * . t t . t . . * * ~ . * ~ ~ * * ~ ~ ~ . . * . . * ~  

~ NOTE: Ramp rates close to SX/minute may cause the Steam Dumps to arm. 

3 ._ EVALUATE REDUCING TURBINE LOAD TO 
LESS THAN 55% POWER: 

8 )  Verify ONLY ONE MFW Pump - 
RUNNING 

a) GO TO Step 4 .  

b) Check Reactor Power level - 

c) Check Turbine load control: 

GREATER THAN 55% 

1) Verify Turbine valve 
position - OFF VALVE 
POSITION LIMITER 

2) Verify Turbine Load Control 
in IMP~IN. 

d) Reduce Turbine load to 50--55X 
wine OPERATOR AUTO or TURBINE 
MANULL 

e) Insert Control Rods in AUTO or 
M A L  as required t o  maintain 
Tavy within Y F  of Tref 

E) Borate as required to maintain 
final Control Rod position 
above insertion limits 

p,) Energize additional PRZR 
Heaters as required to maintain 
PRZR Pressure above 2205 psig 

operation 
11) Monitor Steam Dumps for praper 

b) GO TO Step 4 .  

I) Take Turbine off Valve 
Position Limiter. 

2)  Place Turbine Load Control 
in IMP-IN by depressing the 
IMP -IN pushbutton. 



LOSS OF MAIN FEEDWATER 

* 4.-STABILIZE SG LEVELS: 

a) Verify steam flow - LESS THAN 
AVAILABLE FEED FLOW 

b) Verify SG levels -. AT OR 
TRENDING TO PROGRAM LEVEL 

* 5.- VERIFY ACCEPTABLE MFW PUMP 
PERFORUANCE : 

a) Verify MFW Motor amps - LESS 
THAN 550 AMPS ON EACH MOTOR 

b )  Verify Annunciator Panel F-B5. 
MAIN FD PPS LO DIFF PRESS MOT 
LIT 

6.-MAINTAIN STABLE PLANT CONDITIONS 

7.- CHECK IF ISOTOPIC ANALYSrS OF RCS 
IS REQUIRED: 

a) Check Reactor Power HAS 
DECREASED MORE THAN 15% IN ONE 
HOUR 

b l  Have Chemistry perform isotopic 
analysis of RCS for iodine 
within 2 to 6 hours 

a)  Reduce Turbine load. 

b)  Place associated valves in 
MANUAL and control SG levels: 

e Main Feed Reg Valves 
Main Feed Reg Bypass Valves 

a) Reduce Turbine load. 

bl  Reduce Turbine load. 

a) GO TO Step 8 .  



PROCEDURE TITLE 

LOSS OF MAIN FEEDWATER 
, 

8.- MAKE NOTIFICATIONS: 

* STA 
Operations Manager On Call 

0 System Operator 
* Other notifications as required 

by VPAP-2802. NOTIFICATIONS AND 
REPORTS 

9.- INVESTIGATE REASON FOR LOSS OF 
FEEDWATER: 

a) Have Operator locally check the 
following as required: - MFW Pump that auto-started 
MFW Pump that tripped 

0 Breakers f o r  tripped MFW Pump 
e Condensate Pump that was 
started 

b)  Verify non-isolated Mai,n 
Feedwater Pump Recirc Valves 
NOT FAILED 

1-FW-FCV-150A 
e 1-FW~FCV-1508 

l-FW-FCV~lSOC 

c) Check for unexplained increase 
in FW Heater level 

d) Walk down Condensate and 
Feedwat.er systems as required 

10.- INITIATE ANY REQUIRED WORK REQUESTS 

I I 

b )  Locally isolate failed FCVfs) 
by closing the following as 
applicable: 

e 1-FW-292 (1-FW FCV 1SOA) 
1 FW-293 (l-FW-FCV-lSOB) 

* 1-FW-294 (1-FW FCV l 50Cf  

11 .__ RETURN TO PROCEDURE AND STEP IN 
EFFECT 

END - 



ATTACHMENT TITLE 

REFERENCES 

UPSAR 10.4.3. 15.2.8 

OP 512. Develop new AP €or loss of Main Feedwater 

Unit 1 Tech Spec 3.1.1.1 (ITS 3.1.1) 

Unit 1 Tech Spec 3.1.3.6 (ITS 3.1.6) 

VPAP 2602. Natifications And Reports 

1 -AP 2.1. Turbine Trip Without Reactor Trip Required 

1 AP 3 .  Loss of Vital Instrumentation 

1 E-0. Reactor Trip Or Safety Injection 



VIRGINIA POWER 
NORTH ANNA POWER STATION 
ABNORMAL PROCEDURE 

PROCEDURE TITLE 

LOSS OF RCP SEAL COOLING 

(WITH TWO ATTACKMENTS) 

PURPOSE 

To provide instructions f o r  recovering from a l o s s  of RCP seal cooling. 

This procedure is entered by transition from another plant procedure or 
when a l o s s  of RCP seal cooling occurs t o  one or more RCPs as indicated by: 

1. L o s s  of seal injection flow a s  indicated by: 

Seal injection flow reading zero on PCH-FI-1124. 1127. and/or 1130. 
OI 

Annunciator Panel "C" G 6 .  RCP IA-E-C LABYTH SEAL LO FLOW. LIT.  

AND 

2 .  Loss of Thermal Barrier Component Cooling flow as indicated by: 

Component Cooling f1.ow reading zero on 1-CC-FI-116A. 116B. and/or 
116C. or 

Annunciator. Panel "C" C - 4 ,  RCP 1A-I-C THERM BARR CC H I / L O  FLOW. LIT .  

APPROVAL ON FILE 



QUESTIONS REPORT 
for sroquestions 

__ 103A2.05 001 

Unit 1 is 2 1QO% power with a containmeit entry team preparins; enter containment 
to isolate a leaking steam generator channel. The channel has already been placed in 
trip. The following sequence of events takes place: 

0830 on May 2nd team enters containment through the personnel hatch 
e 0847 on May 2nd team isolates steam generator level transmitter 

0850 on May 2nd team leaves containment via the personnel air lock emergency 
duors due to a problem with a fauity air lock pushbutton. 
0800 on May 9th 1-PT-62.4, 'I Personnel Air bock Seal Leakage," was performed. 
Leakage on the inner door was 2.75 SCFH and 1.85 SCFH on the outer door. 

At 0900 on May 9th the Unit Supervisor was reviewing all the paperwork associated 
with the evolution. Based on the above information, the Unit Supervisor would realize 
1-PT-62.5, " Personnel Air Lock Escape Door Seals Testing," was not performed 

A? within its specified intend and must be performed within 24 hrs unless a risk 
evaluation is done. Nu actions need to be entered at this time 

B. but is within its grace period for the surveillance. No actions were entered at this 
time 

C. within its specified interval and must be performed within 24 hrs unless a risk 
evaluation is done. Declared inner and outer emergency doors inoperable and 
entered actions for condition C 

I). but is within its grace period for the surveillance. Declared inner and outer 
emergency ___ doors inoperable and entered actioemfor condition C 

A. This is the correct answer. Using (1-OP-18.1) Operation of the Personnel Air Lock 
PB-62.5 needs to be performed within 7 days. TSR 3.0.2 for grace does not apply. TSR 
3.03 states no actions entered until 24 hrs or specified frequency whichever is greater. 

€3. This answer is incorrect because the grace period mentioned in 3.0.2 does not 
apply. Examinee may use several pieces of T.S. 3.6.2 and ?-OP-18.? correctly but nut 
identify the note that 3.0.2 doesn't apply. 

C. This answer is incorrect. Provisions of TSR 3.0.3 clearly states no actions apply until 
24 hrs or specified frequency whichever is greater. Examinee could work through the 
procedure and B.S. 3.6.2 and not correctly apply BSR 3.0.3. 

D.This answer is incorrect. Provisions of TSR 3.0.3 clearly states no actions apply until 
24 hrs or specified frequency whichever is greater. Examinee could work through the 
procedure and T.S. 3.6.2 and not coraectiy apply TSR 3.0.3. 

.. 

Wednesday, May 05,2004 2:29:24 PM 23 



QUESTIONS REPORT 
for sroquestions 

Ability to (a) predict the impacts of the following on the Containment system and (b) based on those 
predictions, use procedures to correct, control, or mitiiate the consequences of those abnormal 

L- operation: Emergency containment entry 

(CFR: 41.5 / 43.5 / 45.3 / 45.13) 

References T.S. 3.6.2 Containment Leakage Rate 
T.S. 3.0. Surveillance Requirement Appicability 
T.S. 5.5.15 Containment Leakage Testing Program 
TWM 3.6.2 Containment Leakage Rate. 

This is a new question: References provided. 
Level(RO/SRO): sno Tier: 2 
Group: 1 Importance Rating: 2.913.9 
Type(Br\nklhlodlNewj: NEW Cog(KnowMge/Comp): WIvlPREIIENSIVE 
nefcrence(Y/N). Y Last Exam(Yj: N 

- 
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UCL 

SR APPLICABILITY 
3.0 

.... ........ ..... ....... ....... ...... .. .-- ............ ........ .............. 3.C SURVEII.I.ANCE REQUIKEMEkT (SR) RPPLICABILI'TY 

SR 3.0.1 SRs shall be met during the MODES or other specified 
conditions .in the Applicability for individual KOs, uniess 
otherwise stated in the SR. Failitre t.0 meet a Surveiilavce, 
whether such failure i s  experienced dur ing  the performapce 
o f  t,k Survei 1 1  ance 3r between performances of the 
Sdrveillance. shall  be fa.ilure t o  meet the LCO. Failure t o  
perform a Surveil lance within the specified Frequency sha l l  
be fai lure t o  neet the LCO except as provided i n  SH 3 .0 .3 .  
Surveillances do not have t o  be performed on inoperable 
equipment or variahjes outside specifiec! 1 iioits. 
Suweil?ances may be performed by any series of sequential, 
overlapping. or to ta l  steps. 

SR 3.0 .2  The specified Frequency for each SR i s  met i f  the 
Surveillance i s  performed within 1.25 times the interval 
specified i n  the Frequency, as measured from the previous 
performance or as measured from the time a specified 
condition of the Frequency i s  met. 

For Frequencies specified as "once," the above interval 
extension does not apply. 

If a Completion Time requires periodic performance on a 
"once per . e .'I basis, the above Frequency extension 
applies t o  each performance af ter  the i n i t i a l  performance. 

Exceptions t o  th is  Specification are stated i n  the 
individual Specifications e 

SR 3 . 0 . 3  I f  i t  i s  discovered that a Surveillance was not performed 
within i t s  specified Frequency, then compliance w i t h  the 
requirement t o  declare the LCO n o t  met may be delayed, from 
the  time o f  discovery, up t o  24 hours o r  up  t o  the limit of 
the specified Frequency, whichever is  greater. This delay 
period i s  permitted t o  allow performance of the 
Surveillance. A risk evaluation shall be performed for any 
Surveillance delayed greater than 24 hours and the risk 
impact sha l l  be managed. 

If the Surveillance i s  not  performed within the delay 
period, the K O  must immediately be declared not met, and the 
applicable Condit ion(s)  must be entered. 

(continued) 
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. .. 
Containment A i r  Locks 

3.6.2 

3.6 CONTAINMENT SYSTEMS 

3.6.2 Containment A i r  Locks 
- - 

LCO 3.6.2 Two containment a i r  locks sha l l  be OPERABLE. 

APPLICABILITY: MODES 1, 2, 3, and 4. 

ACTIONS 
. .  . .  . .  . .  "_ - -, _- - - ES 

o m  reuai rs  on the a f f e c t e d ' a i r  l o c k  
- - . -  -_I-__-_ 

!. Entrv and e x i t  i s '  'D 
components. 

2. Separate Condit ion entry  i s  allowed f o r  each a i r  lock. 

3. Enter appl icable Conditions and Required Actions o f  LCO 3.6.1, 
"Containment." when a i r  lock  leakage resul ts  i n  exceeding the overa l l  
containment leakage rate. 

_ - _ _ _ _ _ - - _ _ - _ _ _ p _ _ s _ _ _ _ _ _ _ _ _ _ _ _ _ _ s  

CONDITION 

A .  One a r  more 
containment a i r  locks 
w i th  one containment 
a i r  lock  door 
inoperable. 

REQUIRED ACTION 

---___--- __- NOTES------------ 
1. Required Actions A.1, A.2, 

and A.3 are not  appl icable 
i f  both doors i n  the same 
a i r  lock are inoperable 
and Condition C i s  
entered. 

permissible f o r  7 days 
under administrat ive 
controls. 

2. Entry and e x i t  i o  

COMPLETION TIME 

(con t i  nued) 

North Anna Units 1 and 2 3 A.2-1 Amendments 231/212 
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ACTIONS 

CONDITION 

A. (continued) 

North Anna Uni ts  1 and 2 

Containment A i r  Locks 
3.6.2 

REQUIRED ACTION 

A . l  

AlVD 
A.2 

AND 

A.3 

Ve r i f y  the OPERABLE 
door i s  closed i n  the 
a f fec ted  a i r  lock. 

bock the OPERABLE door 
closed i n  the af fected 
a i r  lock. 

---------NOTE--------- 
A i r  l ock  doors i n  high 
rad ia t i on  areas may be 
v e r i f i e d  locked closed 
by adminis t rat ive 
means. 

Veri€y the OPERABLE 
door i s  locked closed 
i n  the af fected a i r  
lock. 

COMPLETION TIME 

1 hour 

24 hours 

Once per 31 days 

3.6.2-2 Amendments 231/212 



ACTIONS 

CONDITION 

B. One or more 
containment air  1 ocks 
with containment a i r  
1 ock interlock 
mechanism inoperable. 

Containment Air bocks 
3.6.2 

REQUIRED ACTION 

------------NOTES------------ 
1. Required Actions 8.1, 8.2, 

and B,3 are not  applicable 
i f  both  doors i n  the same 
a i r  lock are inoperable 
and Condition C i s  
entered. 

containment i s  permissible 
under the control of a 
dedicated individual. 

2. Entry and exi t  of 

B . l  

!I!@ 
8.2 

AND 
8.3 

Verify an OPERABLE 
door i s  closed in the 
affected a i r  lock. 

Lock an OPERABLE door 
closed in the affected 
a i r  lock. 

---------NOTE--------- 
Air lock doors in high 
radiation areas may be 
verified locked closed 
by administrative 
means. 

Verify an OPERABLE 
door i s  locked closed 
i n  the affected a i r  
lock. 

...................... 

COMPLETION TIME 

1 hour 

24 hours 

fnce per 31 days 
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ACTIONS 

CONDITION 

C .  One o r  mare 
containment a i r  locks 
inoperable f o r  reasons 
other than Condit ion A 
o r  B. 

0. Required Act ion and 
associated Completion 
Time not  met. 

North Anna Uni ts  1 and 2 

Containment A i r  Locks 
3.6.2 

REQUIRED ACTION I COMPLETION TIME 

C.1 I n i t i a t e  ac t ion  t o  
evaluate overa l l  
containment leakage 
r a t e  per LCO 3.6.1. 

- AND 

C.2 Ve r i f y  a door i s  
closed i n  the a f fec ted  
a i r  lock. 

C.3 Restore a i r  lock t o  
OPERABLE status. 

Immediately 

1 hour 

24 hours 

Q.l Be i n  MODE 3. 6 hours 

0.2 Be i n  MgOE 5. 36 hours 

3.6.2-4 Amendments 231/212 
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Containment A i r  Locks 
3.6.2 

.- SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3.6.2.1 -------------------NOTES-------------------- 
1. An inoperable a i r  lock  door does not  

inva l ida te  the previous successful 
performance o f  the overa l l  a i r  1 ock 
1 eakage test .  

2. Results shal l  be evaluated against 
acceptance c r i t e r i a  appl icable t o  
SR 3.6.1.1. 

~ ~ ~ ~ ~ ~ ~ ~ ~ _ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ s s s - ~ ~ ~ ~ - - - _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

Perform required a i r  lock  leakage r a t e  
tes t i ng  i n  accordance w i th  the Containment 
Leakage Rate Testing Program. 

SR 3.6.2.2 Ver i fy  only  one door i n  the a i r  lock can be 
opened a t  a time. 

FREQUENCY 

I n  accordance 
w i t h  the 
Con t a i  nmen t 
Leakage Rate 
Testing Program 

24 months 

.. North Anna Units 1 and 2 3.6.2-5 Amendments 231/212 



Programs and Manuals 
5.5 

-. 5.5 Programs and Manuals 

5.5.14 Safety Function Determiation Proqram (SFDP) (continued) 

analysis  cannot be performed. For the purpose of th i s  program. a 
loss of safe ty  function may ex i s t  when a support system i s  
inoperable, and: 

a .  A required system redundant t o  the system(s) supported by t h e  
inoperable support system i s  a lso  inoperable; o r  

b, A required system redundant t o  the system(s) i n  turn supported by 
the  inoperable supported system i s  also inoperable; o r  

c. A required system redundant  t o  the suppor t  system(s) fo r  t h e  
supported systems (a) and (b) above i s  also inoperable. 

The SFDP iden t i f i e s  where a loss of safe ty  function e x i s t s .  I f  a 
loss of safe ty  function i s  determined t o  e x i s t  by this program, the 
appropriate Conditions and Required Actions of the  LCO i n  which the 
loss o f  safe ty  function exists a re  required t o  be entered. When a 
loss of safe ty  function i s  caused by the  inoperabi l i ty  of a s ingle  
Technical Specification support system, the appropriate Conditions 
and Required Actions t o  enter are those of the support system. 

Containment Leakaqe Rate Testinq Proqram 

a. A program shal l  es tab l i sh  the leakage rate t e s t ing  o f  the 
containment as required by 10 CFR 50.54(0) and 10 CFR 50, 
Appendix J ,  Option B, as  modified by approved exemptions. This 
program shall  be i n  accordance w i t h  the guidelines contained i n  
Regul atory Guide I. 163, "Performance-Based Containment Leak-Test 
Program." dated September 1995 as modified by the following 
exception: 

NE1 94-01-1995, Section 9.2.3: The f i r s t  U n i t  1 Type A test 
performed a f t e r  the April 3, 1993 Type A t e s t  shall  be performed 
no l a t e r  t h a n  Apr i l  2, 2008. 

5.5.15 

b. The calculated peak containment internal  pressure f o r  the design 
basis  loss o f  coolant accident, Pa, i s  44.1 ps ig .  The containment 
design pressure i s  45 p s i g .  

The maximum allowable containment leakage r a t e ,  La. a t  Pa, shal l  
be 0.1% of containment a i r  weight per day. 

c. 

(con ti nued) 
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Programs and Manuals 
5.5 

5.5 Programs and Manuals 

5.5.15 Containment Leakage Rate Testing Program (continued) 

d. Leakage Rate acceptance c r i t e r i a  are: 

1. Prior t o  entering a MODE where containment OPERABILITY i s  
required, the containment 1 eakage rate acceptance c r i t e r ia  
are: 

5 0.60 L for the Type B and Type C t es t s  on a Maximum Path 
Basis ana S 0.75 La for Type A tes ts .  

During operation where containment OPERABILITY i s  required, 
the containment leakage rate acceptance c r i t e r i a  are: 

5 1.0 b, for overall containment leakage ra te  and 50.60 La 
for the Type B and Type C t es t s  on a Minimum Path Basis. 

i s  5 0 . 0 5  L, when tested a t  2 Pa. 
2. Overall a i r  lock leakage rate test ing acceptance cri terion 

e. The provisions of SR 3.0.3 are applicable t o  the Containment 
Leakage Rate Testing Program. 

f .  Nothing i n  these Technical Specifications shall be construed t o  
modify the testing Frequencies required by 10 CFR 50, 
Appendix J.  

North Anna Units 1 and 2 5-5-19 Amendments 231/2 12 



Containment Leakage Rate 
3.6.2 

3.6 CONTAINMENT SYSTEMS 

3.6.2 Containment Leakage Rate 

TR 3.6.2 Containment leakage r a t e  sha l l  meet the requirements o f  
Technical Spec i f i ca t ion  5.5.15, "Containment Leakage Rate 
Test ing Program." 

APPLICABILITY: MODES 1. 2. 3, and 4. 

ACTIONS 

A. TR no t  met. A. 1 Enter appl i cab1 e 
Condit ion(s) o f  
Technical 
Spec i f i ca t ion  
(TS) 3.6.1. 
"Containment, " 
TS 3.6.2. "Containment 
A i r  Locks," or 
TS 3.6.3, "Containment 
I s o l a t i o n  Valves." 

TRM SURVEILLANCE REQUIREMENTS 

1 COMPLETION TIME 

Imnediately 

TSR 3.6.2.1 Ver i f y  t o t a l  Minimum Path Leakage Rate 
w i t h i n  l i m i t .  

Whenever the 
leakage r a t e  o f  
a penetrat ion or 
Val ve i s  updated 
o r  known t o  
change 

I 

NAPS TRM 3.6.2-1 Rev 33, 01/16/03 
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Containment Leakage Rate 
3.6.2 

TRM SUKVE I LLANCE REQUK REMENTS 
SURVEILLANCE 

TSR 3.6.2.2 .................... NOTES------------------ 
1. Test Frequency i s  based upon a minimum 

o f  two consecutive successful per iod ic  
Type A t es t s  where the  calculated 
performance c r i t e r i a  f o r  leakage i s  l ess  
than 1.0 La w i t h  the elapsed time 
between the tes ts  being a t  l eas t  
24 months, and with considerat ion o f  t h e  
acceptable performance factors.  

2. For Un i t  1, must be performed by 
April 2, 2008. 

TSR 3.6.2.3 --------------------NOTE------------------- 
Test Frequency i s  based upon the completion 
o f  two consecutive per iod ic  as-found Type B 
t es t s  where resu l t s  o f  each t e s t  are w i t h i n  
the allowable adminis t rat ive l i m i t s  and the 
elapsed time between the f i r s t  and second 
tes ts  i n  a ser ies o f  consecutive 
sa t is fac tory  tes ts  used t o  determine 
performance i s  24 months o r  the nominal 
t e s t  i n te rva l  f o r  the component. 

Ve r i f y  containment penetrat ion leakage r a t e  
w i t h i n  l i m i t  by performance o f  Type B 
tests .  

. NAPS TRM 

FREQUENCY 

5 IO years 

? 30 months and 
2 120 months 

3.6.2-2 Rev 33, 01/16/03 
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Containment Leakage Rate 
3.6.2 

TRM SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

TSR 3.6.2-4 --------------------NOTE-------------------- 
Test Frequency i s  based upon the completion 
of two consecutive periodic as-found Type C 
tes ts  where results of each tes t  are w i t h i n  
the allowable administrative limits and the 
elapsed time between the f i r s t  and second 
tes t s  i n  a series of consecutive 
satisfactory tes ts  used t o  determine 
performance i s  24 months or the nominal 
t e s t  interval for  the component. 

Verify containment isolation valve leakage 
rate w i t h i n  limit by performance of Type C 
tests.  

____-_____---s--_____--------_----------------- 

TSR 3.6.2.5 Verify a i r  lock leakage rate within limit. 

TSR 3.6.2.6 Test a i r  lock door seals. 

TSR 3-6.2.7 --------------------NOTE-------------------- 
For Unit 1, must be performed during one 
refueling outage between January 1, 2003 
and April 2, 2008. 

Perform a general visual examination of the 
accessible interior and exterior surfaces 
of the containment and components including 
the liner plate for structural problems 
which may affect either the containment 
structure leakage integrity or the 
performance o f  the Type A t es t .  

-----------___------_s__________________--- 

NAPS TRM 3.6.2-3 

FREQUENCY 

2 30 months and 
5 60 months 

30 months 

Prior t o  
entering MODE 4 

Once within 
7 days a f te r  
each containment 
entry 

Prior t o  
in i t ia t ing 
Type A Test and 
d u r i n g  two other 
refueling 
outages between 
Type A Tests 
d u r i n g  10 year 
interval 

Rev 33, 01/16/03 
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OPERATION OF THE CONTAINMENT PERSONNEL AIR LOCK 

IEVISW SUMMARY: 

(ON UPGRADED PROCEDURE 
For Plant Issue N-2QO3-0226, added new Reference 2.4.6. 

Added P&L 4.12 that When operating k i S O K I d  Hatch doors, ensure either bo& doors are left closed 
during the enuy or both doors are left open (when Containment is atmospheric) to prevent personnel 
injury. 
Added a Warning for Step 5.6.16 to Fnsm both doors are left open. If the h e r  door is closed, the 
next individuals to open the h e r  door may be unaware that extreme care must be taken when opening 
the iiuier door due to possible pressure differences which could exist. Personnel injury or equipnient 
damage may result 
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NORTH ANNA POWER STATION 

1.0 PURPOSE 

1-OP-18.1 
REVISlON 20 

PAGE 3 OF 37 

1.1 This procedure provides insaucxiom for: 

1.1.  I Entering the Containment through the Persomiel, Air Imk. 

1.1.2 Leaving the Containment through the Pexsonnel Air Lock 

I. I. 3 Entering Containment by Manual Operation of the Personnel Air Lock. 

1. I .4 Leaving the Containuient by Manual Operation of the Persomel Air Lock. 

1.1.5 Operation of the Personnel Air Lock Eiiiergency Doors. 

1.1.6 Opening Both h e r  and Outer Persomiel A i  Lock Doors for Maintenance 
Access. 

1.1.7 Returning the Pemonnel Air Lock Doors to Noma1 Status After Being Both 

@en 

2.0 REFERENCES 

2.1 Source Documents 

2.1.1 UFSAR 

2.2 Technical Specifications 

2.2.1 Tech Spec 3.6.1 

2.2.2 Tech Spec 3.6.2 

2.2.3 Tech Spec SR 3.6.2.1 

2.2.4 Tech Spec 3.9.4 
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2.2.5 TechSpec 3.9.7 

2.2.6 Technical Rqukemenlts Manual 3.6.2 

2.2.7 Technical Requirements Manual SR 3.6.2.6 

2.2.8 Technical Requiremenfs h4anwl7.2 

2.3 Technical References 

2.3.1 11715-ml-lOOA, Personnel Hatch Hydrddic System 

2.3.2 Instruction Manual Personnel Air Lock (Chicago Bridge and Iron) 

2.4 Commitment Documents 

2.4. I Deviation N-93-0479 

2.4.2 Deviation N-95-985. P~ISOMC~ Hatch h e r  Door 

2.4.3 Technical Specificafion amendment 198 (Ut) and 179 (U2), allowing both 
personnel airlock doors to be open while containment integrity is set, and their 
bases, defining an operable air lock door 

2.4.4 Plant Issue €4-2001-0123, Unit 2 Containment Personnel Hatch Inner Door 
Equalizing Valve Appears to be Appproxhiltely 1/8” Open 

2.4.5 TKM Revision 52, Addition of Unit 1 .and Unit 2 Feersonnei Hatches to 
Table 7.2-1 

2.4.6 Plant Issue N-2003-0226, C:ontainnient Fersotmel Hatch Door S w i g  Open 
Rapidly 
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3 .Q INITIAL CONDITIONS 

the Udt is in Mode 5 or G AND both air lock doors have keen opened 
simultaneously for general Containment access Arsn it is desired to close bo& doors for 
the purpose of espabliishiig Containment Integrity, 
Access System Valve Checkoff, must be performed. (Reference 2.4.1) 

l-OP-l$.lA, Conraintlient 
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4.0 

4. I 

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

4.8 

4.9 

PRECAUTIONS AND LIMITATIONS 

The following Tech Specs apply: 

* T.S. 3.6.1, Containment 

* T.S. 3.6.2, Containment Air Locks 

T.S. 3.9.4, Containment Penetrations 

T.S. 3.9.7, Refueling Cavity Water Level 

Ensure there are no obstmctions in the Air Lock r0Cdhg parts. 

If any personnel me in the air lock, DO NOT open either air lock door without their 
knowledge. Pressure changes which result couid cause injury. 

All open and close pushbuttons are monientary contact switches. They niwt be held 
(depressed) throughout the opening or closing operation. 

- IF the qiidization hall valve is jogged opeii and the full closed limit has NOT cleared, 
TITp,N the valve may need to be sufficiently opened to allow clearing the limit, before 
the valve will operate to the. closed position. 

To prevent damage to the Conataimnetit Personnel Air Lock door the locking ring niust be 
in the FULL OPEN position before opening or cIosing the door. (Reference 2.4.2) 

When hydraulic operation of door is complete, the door position light will shift (locked, 
unlocked) and the sound of the pump will liave a step change in pitch due to rmlooadjtlg. 
(Reference 2.4.4) 

Excessive operation of the hydradic pump may cause the motor to overheat and thermal 
out. If the iiydraiiIic pump stops unexpectediy, the Conteal Room should be notified. 
There is a thermal overload reset pushhutton located inside &e Penomel Hatch in the 
control cabinet that may be reset with SRO concurrence. (Reference 2.4.4) 

If a malfunaion occurs while entering or exiting Containment, the Control Room should 
be contacted for direction. 
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4.10 Wen subatnlas~eric ~~rpditions exist in C o n b e n t  and multiple Wle  entries are 
required, the COnFainRKxtt Atmosphere niust be vampled for O2 

4. B 1 The personnel hatches are 

Required Action A.2, while the Unit is Defueled QA in Mode 5 i.33 6. 
(Reference 2.4.5) 

required to meet Technical Requirements Manual 7.2, 

4.12 Wtaen operating Personnel Hatch doors, en..ure either both doors are left closed during 
the e n q  or both doors are left open (when Containment is atmospheric) to prevent 
personnel injury. (Reference 2.4.6) 
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Init Verif 
5 .6  INSTRUCTIONS 

5.1 Entering The Containment Through The Personnel Air Lock 

1-OB-18.1 
REVISION 20 

PAGE 8 OF 31 

5.1.1 Review Precautions and Limitations. 

5.1.2 E this entry wiu be. a multiple bottle eratby and the Containment is at 
submospheric conditions, THEN the Containment Atmosphere must 
be sampled for 0 2  the 0 2  must be acceptable prior to swapping 
breathing air bottles in Containment. 

5.1.3 1; the current Containment entry is the first entry within two months, THEE 
take the foltowing items: (Reference 2.4.4) 

A hard copy of this procedure 

* Eight replacement light bulbs for the door position indicaton 

(656AC 155V 6") 

- Two replacement light bulbs for the hatch interior 
(bow long life) 

A flat tip screwdriver 

A Phillips head screwdriver 

5.1.4 &sure that the Containment lights are turned 011. 

5.1 .5 the Pemomicl Air Lock will be operated during Core Alterations, IEEN 
issue Attachment 4, Persoruiel Air Lock Operator Duties and Respomibilities 
Guideline During Core Alterations, to the air lock operator. 
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.. - 
* * * % * * * * * * * * * * * * * % * * * * * * ~ * * + , * + * $ * * * * * * % * ~  

WARNING: If any personnel are in the air Bock, DO NOT open either air lock door without their knowledge. 
Pressme clianges which result could cause injury. 

- 5.1.G Verifsr no one is in the Air Lock 

NOTE: Before opening or ck&g air lock doors, emure all equipment and personnel 
are clear ofthe door swing =ea 

5. I .7 Verify the "DOOR IN USE", red light is OW. 

NOTE: When hydraulic operation of door is complete, the door position light will shift 
(locked, unlocked) and the sound of the pump win have a step change in pitch 
due to unloading. 

NOTE. Excessive operation of the hydraulic pump may came the motor to overheat 
and thermal out. If the hydraulic pintip stops unexpectedly, the Control Room 
should be notified. There is a thermal overload reset pushbutton located inside 
the P~PSOM~I IIatch in the control cabinet that may be met with SRO 

c o n c ~ ~ k c e .  

NOTE: If a malfunction occurs while entering Continmeat, the Control Room should 
be contacted for direction. 

5.1 8 Depress the outside door OPEN pushbutton. 

5.1.9 Release the OPEN pushbutton when the locking ring is in the unlocked 
position. 

5 .1 .  IQ Manually open the outside door and enter the Air Lock. 
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__m 
5.1.1 1 %me that the Personnel Air Lock hydraulic oil reservoir level is normd. 

5.1.12 hydraulic oil reaervoi level is NOT normal, do one of the following, 
otherwise mark this Stcp NIA 

Add03 

* Aborttheeratry 

5.1.13 Manually shut the ourside door. 

5.1 I 14 Depress the outside door CLOSE pushbutton. @ noahmg happens, 
m e n s u r e  knife edge is against sed and try again.) 

5.1.15 Release the CLOSE pushbutton when the door position light indicates 
LOCKED AND/OR the pump sound changes pitch. 

5. I. 16 Depress the inside door OPEN pushbutcon until a comfortable pressure change 
rate is achieved. 

5.1.17 E depressurimtion is too rapid 
valve is desired, 

closing the inside door equalization ball 
do the following: 

a. JOG the inside door CLOSE pushbutton BO close die equalization ball 

valve. 

NOTE: E the equalization ball valve is jogged open and the full closed limit has 
cleared, =N the valve may need to be sufficiently opened to allow clearing 
the limit, before the valve will operate to the closed position. 

b. E the equalization ball valve will n r  close, THEN do the foilowing: 

1. Close 1-CE-2, Personnel Hatch Door 1B F%@izing Line Is01 Vv. 

2. JOG the inside door OPEN pushbuttoil to sufficiently open the 
equalization ball valve, to clear the full closed limit. 
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3. D e p s  inside door CLOSE pushbutton 60 close the equdization ball 
valve. 

4. c$en 1-CE-2, Personnel Hatch Door 1B EyurCaizing Line Is01 Vv. 

When air flow is no longer head passing through the pressure equalizing 
valve, depress the inside door OPEN pushbutton. 

Release the OPEN pushbunon 
opened 
UNLOCKED light is lit 

&e inside door has automatically 
the smid of the p u p  has a step change in pitch the h e r  door 

ERsm the foIIowing h e r  
isolation valves are lek fully open: 

outer door pressure equalizig valves manual 

* I-6%2, Personnel Hatch Door 1B J2qualizing L i e  Is01 Vv 

I-CE-3, Personnel Hatch Door IA Equalizing L i e  Is01 Vv 

Enter the Containment and depress the inside door CLOSE pushbutton. 

The door will swing closed automatically; when the locking ring is in the 
locked position, m N  releae the C1,OSE pushbunon. 

Completed Date: 
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5.2 Leaving The Containment Through The Personrid Air Lock 

5.2. I Review Precautions and Limitarionw;. 

5.2.2 E the Persomel Air Lock will be operated during Core Aherations,DED 
issue Attachment 4, Peasonnel Air Lock Opemtor Duties and Responsibilities 
Guideline During Core Alterations. to the air lock operator. 

WARNING: If any personnel are in the air lock, DO NOT opcn either air lock door without their knowledge. 
Pressure changes which result could cause injuty. 

NOTE: If a nialfunction occuls wluie exiting Containment, the Control Room should 
be contacted for direction. 

NOTE: Befon opening OT closing air lock doors, ensure all equipment and personnel 
are clear of the door swing aea. 

NOTE: When hydraulic operation of door is complete, the door position light will shift 
(locked, unlocked) and the sound of the pump will have a step change in pitch 
due to unloading. 

NOTE: Excessive operation of the hydraulic pump may cause the motor to overheat 
and themid out. If the hydraulic pump stops unexpectedly, the Controt Room 
should be notified. There is a thermal overload reset pushbutton locared inside 
the Personnel Hatch in ehe control cabinet that may be m e t  with SRO 
concurrence. 

5.2.3 Verify no one is in the Air Imk.  

5.2.4 Verify the "DOOR IN USE" red light is 0I;a;. 



VIRGINIA POWEE 
NORTH ANNA POWER STATION 

5.2.5 Depress the inside door, OPEN pushburton. 

1-OP-18.1 
REVISION 20 

PAGE 13 OF 37 

5.2.6 Release the OPEN pushbutton when the inside dom has autom&cdy opened 
4E the locking ring is completely disengaged. 

5.2.7 Enter the Air Lock and depress the inside door CLOSE pushbutton. 

5.2.8 Release the CLOSE pushbutton when the door positioti light indicates 
LOCKED and/or the pump sound changes pit&. 

NOTE: If pressure change rate is too fast JOG the outside door, CLOSE pushbutton. 

5.2.9 Depress the outside door OPEN puushbuacpn until a comfortable pressure 
change rate is achieved. 

5.2.10 the pressurization is too rapid QR closing fhe outside door equalization ball 
valve is desked, do the following: 

a. JOG the outside door CLOSE pushbutton to close the equalization ball 
valve. 

NOTE: &the equaliiation ball valve is jogged opera and the full closed limit has NOT 
clenred, the valve may need to be sufficiently opened to allow clearing 
the l i t ,  before the valve will operate to the closed position. 

b. the equalization bali valve will close9 EJEN do the foilowing: 

1. Close 1 4 3 3 ,  Personnel Hatch Door 1A Equalizing Line Is01 Vv. 

2. JOG the outside door OPEN pushbutton to sufficiently open the 
equaliation ball valve, to clear the full closed linut. 

3. &press outside door CLOSE pushbunon to close the equalization 
ball valve. 

4. w n  1-CE-3, Personnel Hatch Door 1A Equalizing Line Is01 Vv 
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5.2.1 1 Whcn air flow is no longer heard passing through CAe equalizhg valve, 
depress the outside door OPEN pushbutton. 

5.2.12 Release the OPEN pushbutton the locking &g is in the utalocked 
position and/or a step change in pitch is heard. 

5.2. P 3 Fasure the inner 
valves zue left M y  open. 

outer door pressure equalizing valves manual isolation 

I-CE-2, P ~ ~ S O M ~  Hatch Door 1B Equalizltig Line Is01 Vv 

* I-CE-3, Personnel Hatch Door 1A Equalizhg Line Ksol Vv 

5.2.14 Manually open the Air Lock outside door, enter the Auxiliary Building, then 
tnanudy shut the outside door. 

3.2.15 Depress the outside door, CLOSE pushbutton. 

5.2. I6  Release the CLOSE pushbratton m N  ttie lockhg ring is in the locked 
positiore 

5.2.17 IF the air lock is k i i g  used for multiple entries, tun1 off the 
containment lights. 

5.2.18 E Containment integrity is required, TEEN perform I-FT-62.4 within 7 days. 

5.2.19 E Coritahent integity is NOT required, enter into die Action 
Statement Log to perform 1-PT-62.4 prior to establishing Containment 
integrity for M d c  4 entry. 
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5.2.20 rp either Emergency door or associated equaking vdve was operated, 
do one ofthe following as required by IJnit 1 operating Mode: 

E Containment integrity is required, 
7 days. - - IF Containment integrity is NOT qubed, THEN enter into the Action 
Statemat Log to perform 1-Yr-62.5 prior to establishing Containmerlt 
integrity f5r Mode 4 entry. 

perfonra 1-FT-6'2.5 within 

Completed Date: 
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5.3 Entering Containment By Manual Operation Of The Personnel Air I,o@k 

NOTE: This p r d u r c  to be wed ody upon the failure of the electric/hydraulic system 
when the entry party is outside of the Personnel Hatch. 

NOTE: If a malfunction occurs while entering Containment, the Control Room should 
be contacted for &ection. 

5.3. ]I Review Precautions and Limitations. 

5.3.2 entry will be a multiple bottle entry and h e  Containment is at 
subatmospheric conditions, =the Containment Atmosphere niust 
be sampled for 0, 
breathing air bottles in Containment. 

the 0, must be sceptable prior to swapping 

- 5.3.3 Ensure that the Containment lights are turned on. 

WARNING: If any persome1 are in the air lock, DO NOT open either air lock door without their knowiedge. 
Pressure changes which result could cause injury. 

___ 5.3.4 Verify no one is in the Air I m k .  

NOTE: See Attachments 1,2, and 3 for valve locations. 

NOTE: The manual hand pump does operate the pressure equakatioil valve 

5.3.5 Close l-CE-l02A, ELECT PP ANT 1A HAND PP TO DOOR IA ISOL 
VALVE. 

5.3.6 Close l-CE-102F3, ELECT PP ANJI IA HAMI PP TO DOOR 1A ISQL 
VALVE. 

5.3.7 Open I-C:E-l03A, 2.4 EXKERIOR H A M I  PUMP [SOL VALVE. 
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__ 5.3.8 Open %-CE-l03B, 2A EXTERIOR €€AND PUMP ISOL VALVE. 

___ 5.3.9 Position Hand Pump valve B-CE-100,2A EXTERIOR HAND P I M  
SELECTOR VALVE to OPEN. 

CAUTION: To preclude inadvertent opening of the emergency dwx the handle should not be placed in the 111 
open position. 

NOTE: The con~ol handle operates both the bleed valve and the emergency door. 

5.3.10 Eiqualize pressure by using the emergency door bleed valve as follows: 

a. Slowly rotate the door control handle i~ &e open direction to establish a 

flow of air. 

b . When the flow of air stops, 
closed position. 

position the coiitrol handle to the 

5.3.1 1 Hand pump until the locking ring is in the unlocked position. 

5.3.12 Openthedoor. 

5.3.13 Close 1-CE-I.O3A, 2A FXIEKIQR HAND PUMP ISOL VALVE. 

5.3.14 Close l-CE-103B, 2A EXTERIOR HAND PUMP ISOL VALVE. 

5.3.15 Open I-CE-BO;?A, ELECT PP AND 1.4 HAND PP TO DOOR I A  ISOL 
VALVE. 

5.3.16 Open l-CE-I02B, FLECT PP AND 1A HAND PP TQ WOK IA ISOL 
VALVE. 

5.3.17 Enter the air lock aid close the door. 
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- 5.3.18 Open 1-CE-BMA, 1A INTERIOR HAND PUMP ISOLATION VALVE. 

__ 5.3.19 mn l-CE-IMB, 1A INTERIOR HAND PUMP ISOLATION VALVE. 

- 5.3.20 Close ICE-ISOA, PERSONNEL HATCH ELECT PP TO DOOR 1A ISOL 
VALVE 

- 5.3.21 Close l-CE-lSQB, PERSONNEX HATCH ELECT PP TO DOOR 1A ISOL 
VALVE 

5.3.22 Position hand pump valve l-CIE-lQB, 1A INERIOR HAND PUMP 
SELECTOR VALVE to close. 

- 5.3.23 Hand pump until locking ring Is in the locked position. 

- 5.3.24 Close I-CE-ICHA, 1A IN1’EKIOR NAND PUMP ISOLATION VALVE. 

__s 5.3.25 Close l-CE-IMB, 1A INTWIOR HAND PUMP ISOLATION VALVE. 

___ 5.3.26 Open 143&150A, PERSONNEL HATCH ELECT PP TO DOOR 1A ISOL 
VALVE. 

5.3.24 Open 1-CE-15OB, PERSONNEL HATCH ELECT PP TO DOOR LA ISOL 
VALVE. 

5.3.28 Open l-CE-IOSA, 1B IN1’ERIOR IIhVD PUMP ISOLAITON VALVE. 

5.3.29 Open 1-CE-IQSB, 1B INTERIOR HAND PUMP ISOLATION VALVE. 

5.3.30 Close l-CE-lSlA, PERSON“, HATCII ELECT PP TO DOOR 1R ISOL 
VALVE. 

5.3.31 Close l-CE-lSEB, PERSONNEL HATCII ELIECTPP TO DOOR BB ISOL 
VALVE. 

5.3.32 Position laand pump valve 1-CE-108, BW INTERIOR HAND PUMP 
SELECTOR VALVE to OPEN. 
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CAUTION: To preclude inadvertent opening of the emergency door the handle should not be placed in the full 
open position. 

NOTE: The control handle operates both the bleed valve and the emergency door. 

5.3.33 Fqcnalize pressure by using the emergency door bleed valve as follows: 

a. Slowly rotate the door control handle in the open direaioti to estabIi a 

flow of air. 

b. When the flow of air stops, 
closed position. 

position the control handle to the 

5.3.34 Hand pump until the locking ring is in the unlocked position. 

5.3.35 Open the door. 

5.3.36 Close l-CE-105A, BB INTERIOR HAND PUMP ISOLATION VALVE. 

5.3.37 Close l-CE-I05B, 1B INTERIOR HAND PUMP ISOLATION VAF,VE. 

5.3.38 Ensure the inner aid outer door pressure equalizing valves matiud isolation 
valve3 are left open. 

1-(3-2, Personnel Hatch Door 1B Fxpalizing Line Isol Vv 

* 1-CE-3, Personnel Hatch Door 1A Equalizing Line Isol Vv 

5.3.39 Open l-CE-l5lA, PERSONNEL HATCH ELECT PP TO DOOR 1B ISOL 
VALVE. 

5.3.40 Open 1-CE-lSIB, PERSONNEL HATCH ELECT PP TO DOOR 1H ISOH, 

VALVE 1. 
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5.3.41 Enter the containment md dose the door. 

5.3.42 Close I-CE-l&A, EIEm PP AND IB HAND PP TO W O R  1B [SOL 
VALVE. 

5.3.43 Close 1-CE-BMB, ELECT PP AND 1B HAND PP TO DOOR 1B ISOL 
VALVE. 

5.3.44 Open I-CE-187A, 2B EXTEKIOR HAND PUMP ISOLATION VALVE. 

5.3.45 Open 1-CE-lWB, 2B EXTERIOR WAND PUMP ISOLATION VALVE. 

5.3.46 PcXiFion hand pump valve l-CE-l@,2B EXTEXIOR HAMI PUMP 
SELEffORVALVEtocIose. 

5.3.44 Hand pump until locking ring is in the locked  position^ 

5.3.48 Close l-CE-l07A, 2R EXTERIOR HAND PUMP ISOLATION VALVE. 

5.3.49 Close l-CE-l87B, 2B EXTERIOR HAND PUMP ISOLATION VALVE. 

5.3.50 Ope~i 1-CE-IMA. ELECT PP AND 1B HAND PP TO DOOR 1B S O L  
VALVE. 

5.3.5 1 Open l-CE-lMR, ELECT PP AND BR HAND PP TO DOOR 1B ISOL 
VALVE. 

Completed: Date: 
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5.4 Leaving The Contsrinment By Manual Operation Of The Personnel Air 
Lock 

NOTE: This procedure to be used only upon the failure of h e  electrichydraulic 
system. 

NOTE: If a malfunction occurs while exiting Containment, the Control Room should 
be contacted for direction. 

__ 5.4.1 Review Precautions md Limitations. 

WARNING: If any personnel are in the air lock, DO NOT open either air lock door without heir howledge. 
kessure changes which result coilad cause injury. 

* * + * * * * * * * + * * * * * * * L * * * * * * Q * * * $ * * * * * * * * * * * * * * * * + * * * * * * * * * *  

5.4.2 Verify no one is in the A m  Lock. 

NOTE The manual hand pump does operate the pressm qualization valve. 

NOTE: See Attachments 1,2, and 3 for valve locations. 

5.4.3 Close 1-CE-lMA, ELECT PP AND 1R HAND PP TO DOOR 1B ISOL 
VALVE. 

5.4.4 Close l-CE-lMB, ELECT PP AND 1B HAND PP TO DOOR 1B ISOL 
VALVE. 

5.4.5 Open I-CE-l07A, 2R EXTERIOR HAND PUMP ISOLATION VALVE. 

5.4.6 Open 1-CEE-107R, 2B EXTERIOR HAND PIMP HSOLATlON VALVE. 

5.4.7 Position Hand Pump valve I-CE-109,ZB EXTERIOR HAND PUMP 
SELECTOR VALVE to OPEN. 
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CATJTION: To preclude inadvertent o p i n g  of the emergency door the h a d e  should not be placed in the MI 
open position. 

NOTE: The control handle operstes both the bleed valve and the emergency door. 

5.4.8 Equalize pressure by wing the emergency door bleed valve a3 follows: 

a. Slowly rotate the door control handle in the opm d h o n  to e.stablish a 

flow of air. 

b. When the flow of air stops, 
closed po~it io~.  

position the control handle to lhe 

5.4.9 Hand pump wtil the locking ring is in the unlocked position. 

5.4.10 Opeiithie door. 

5.4. I 1  Close I-CE-1WA. 2B EXTERIOR H h X l  PUMP ISOLATION VALVE. 

5.4. I2  Close l-CEE-107B, 2B EXEMOR HAND PUMP ISOLATION VALVE. 

5.4.13 Open I-CE-lO(iA,ELECTPPAND 1B IIANDPPTODQOR 18 LFOI, 
VALVE. 

5.4.14 Open 1-CE-lMB, ELECTPP AND 1B WAND PP TO DOOR 1B ISOL 
VALVE. 

5.4.15 Enter the air lock and close the door. 

5.4.16 Open l-CElOSA, 1R WIERM)R HAMI PBJMP ISOLAl'ION VALVE. 
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- 5.4.17 Open 1-CE-105B, PERSONNEL HATCH ELECT PP TO DOOR %A ISOL 
VALW 

5.4.18 Close 1-CE-lSlA, PERSON", HATCH ELECT PP TO DOOR IR ISOL 
VALVE. 

5.4.19 Close l-CE-l51B, PEWONNELBATCH ELECTPPTO DOOR 1l3 ISQI, 
VALVE 

5.4.20 Position hand pump valve l-CE-108,lB INWXIOR HAND P W  
SELECTOR VALVE to close. 

5.4.2 1 Hand pump until locking ring is in the Iccked position. 

5.4.22 Close I-CE-lOSA, 1B INTERIOR HAND PUMP ISOLATION VALVE. 

5.4.23 Close l-W,-1055B, BB INTERIOR IWND PUMP ISOLATION VALVE. 

5.4.24 Open I-CE-lSlA, PFRSONNEL HATCH ELECT PP TO DOOR IB TSOL 
VALVE. 

5.4.25 Open 1-CE-l5IB, PERSONNEL HATCH ELECT PP TO DOOR 1B ISOE. 
VAL= 

5.4.26 Open l-CE-IWA, 1A INTERIOR HAND PUMP ISOLATION VALVE. 

5.4.27 Open I-CE-IWB, t A  I"OR HAND PUMP ISOLATION VALVE. 

5.4.28 Close I-CE-lSOA, PERSONNEL HATCH ELECT PP TO DOOR 1A ISOI, 
VALVE. 

5.4.29 Close 1-CE-l50B, PERSONNEL HATCH ELEC'T PP TO DOOR 1A ISOL 
VALVE. 

5.4.30 Position %land pump valve I-CE-101. BA NIERIOR HAND PUMP 
SELJXTOR VALVE to open. 



V E G M  POWER 
NORTH ANNA PO?VER STATION 

1 -OP-18.1 
REVISION 20 

PAGE 2A OF 37 

.__ 
* + * * + * * * * * * * * * * * * * * * * * * , * * O + O * O b b * * * t * * X * * + * * * * * *  

CAUTION: To preclude inadvextent opening ofthe emergency door the handle should not be placed in the full 
open position. 

NOTE: 

5.4.31 

5.4.32 

5.4.33 

5.4.34 

5.4.35 

5.4.36 

5.4.31 

The COQ&O~ handle operates both the bleed valve and the emergency door. 

ELquali7& pressure by using the emergency door bleed valve as follows: 

a. Slowly rotspe the door control handle ipl the open direction to establish a 

flow of air. 

b. When the flow of air stops, 
closed position. 

position the control handle to the 

Hand pump until the locking ring is in the unlocked position. 

Open the door. 

Close 1-CE-IWA. €A N E W O R  HAMI PUMP ISOLATION VALVE. 

Ciose l-CE-lMB, 1A INTERlOR AAh'D PUMP ISOLATION VALVE. 

Ensure the inner and outer door pressure equalizing valves manual isolation 
valves are left open. 

1-CE-2, Personnel Hatch Door 1B Fqualizing Line Isol Vv 

* 1-CE-39 Personnel Hatch DOOF 1A Equalizing Lme Isol Vv 

Open ICE-lSOA, PERSOPINEI. HATCH EI~PICT PP TO.DOOR 1A ISOL 
VALVE. 
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5.4.38 Open 1-CE-I5OBB, PFXSONNEL. HATCH HECTPI' TO DOOR 1A ISOL 

VALVE. 

5.4.39 Leave the air lock and close the door. 

5.4.40 Close 1-CE-1@2A, ELECT PP AND 1A HAAND PP TO DOOR 1A ISBL 
VALVE. 

5.4.4 1 Close l-CE-l02B, ELECT PP AND 1A IIAND PP TO DOOR I A  ISOI, 
VALVE 

5.4.42 Open l-CE-I03A, 2A EXTERIOR HANB PuMe ISOL VALVE. 

5.4.43 Open l-CE-l03B, 2A EXTENOR HAND PUMF' ISOL VALVE. 

5.4.44 Position hand pump valve 1QIE-l00,2A EXTEMOR HAND PUMP 
SELECTOR VALVE to close. 

5.4.45 Hand pump until locking ring is in the locked position. 

5.4.46 Close l-CE-l03A, 2A FXERIOR HAND PUMP ISOL VALVE. 

5.4.47 Close 1-CE-l03B, 2A FXIERIOR HAND PUMP ISOL VALVE. 

5.4.48 Open l-CElMA, ELECT PP AM) BA HAND PP TO DOOR 1A IS0L 
VALW,. 

5.4.49 Open l-CE-lQZB, ELEcTPP A N D  1A HAND PP TO DOOR 1A [SOL 
VALVE. 

5.4.50 E the air lock is being used for multiple entries, mm off the 
C o n h e t a t  lights. 

5.4.5 1 @containment integrity is required, perfom 1-PT-62.4 and 1-PT-62.5 
within 7 days. 
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5.4.52 E Contisinwent integrity is NOT r e q W ,  
Statement Log eo perfom 1-PT-62.4 and 1-PT-62.5 prior to establishing 
Containment integrity for Mode 4 entry. 

enter into the Adon 

Completed Date: 
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5.5 Operation Of The Personnel Air Lock Emergency Doors 

* * * * * * * & * + 8 * * * * * * * * * * * * * * * * % * * * * * * * * * * * * * * * * * * * * *  

CAUTION: These doom and equalizing valves are not interlocked to each other or to the main doors. 

NOTE: These doors are to be used only for emergency entrance or exit from the 
airlock. 

__ 5.5.1 Review Iprecautions and Limitations. 

WARNING: If any personnel a e  in the air lock, 120 NOT open either air lock door without their knowledge. 
Pressure changes which result could cause injury. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- 5.5.2 Verifynooneisinthe AirLock 

NOTE: Full handcrank travel, €rom full closed to full open is 270" (3/4 turn) 

5.5.3 Slowly rotate hmdcrankuNTII. the locking r n ~  fall into a detents until a 
coxnfortabke presswe change rak is achieved. 

5.5.4 When ak flow is no longer heard passing through the equalizing valve, 
rotate the handcralk 
open. 

it contacts the open stop and pustl/or pdl the door 

5.5.5 Step through, lEl3.j close door 
direction 

rotate the handcrank 270' in the opposite 
it contacts the closed stop. 

5.5.6 E Containment integrity is required, l'tfENperfom1 1-PT-62.5 within 7 days. 
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5.5.7 @Containment integrity is NOT required, T." enter into the Action 
Statanent Log to perfom 1-PT-623 pior to estabhhing Containment 
integrity for Mode 4 entry. 

Completed: w. 
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5.6 Opening Both Inner And Outer Personnel Air Lock Doors For 
Maintenance Access 

5.6.1 Review Precautions and Lmitations. 

NOTE: The ' M 6  7.2 Action to restore tire doors to operable within 7 days is not 
applicable to the Containment Personnel Hatches in Modes 5 and 6. 

5.6.2 E core alterations movement of irradiated fuel within the Containment are 
in progress, 
as follows: 

ensure the requirerrments of T.S. 3.9.4 and 3.9.7 are met, 

a. One personnel airlock door is o w a b k ,  as follows: 

At least one door is capable of being closed. 

The door is NOT blocked and no cables or hoses are run through the 

airlock (The protective cover on the airlock door sealing d a c e  does 
- NOT constitute a closure restriction as tllis cover may be easily removed 
by the designated airlock closurc individual.) 

A designated individual is continuously available to close the aidcck 

door. This person MUST be in Containment on the 291 ft level. 

b. fuel movement is in progress, there is at least 23 feet of water 
above the vesse! flange. 

5.6.3 Obtaim permission from the Shift supervisor. 

5.6.4 Depress the outside doors OPEN pushbutton. 

5.6.5 Release the OPEN pushbutton when the l o c h g  ring is in tlre unlocked 
position. 

5.6.6 Manually open the outside door. 
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5.6.8 Depress the outside door CLOSE pushbunon to rotare the locking Ping to the 
locked position, then release the outside door knit switch. 

CAUTION: Extreme care must be taken when opening the inner door due to possible pressure differences 
which could exist. 

__. 5.6.9 Ensure all equipment and personnel are clear of the door swing area. 

5.6.10 Depress the inner door OPEN pushbutton until the pressure equalizhg vdve is 
open. 

5.6. f 1 Check for air flow through the pressure equalizing line. 
m N  it is an indication of a pressure differene between the Auxiliary 
Building and the Containment. 

air flow exists, 

5.6.12 Coordiiate with the Control Room to manipdate the containmerat and/or 
Auxiliary Building supply and exhaust fans as necessary to equalize pressure 
between the Auxiliary Building and the Containment. 

5.6.13 With pressures equalized, depress the inner door OPEN pushbutton to 0p.n 
the inner door. 

5.6.14 Notify the Unit SRO to enter into the Action Statement Statu Log that the 
Containment boundary is breached through the Personnel Match. 

5.6.15 With both doors open, have the Control Rooni shift fans as necessary to 
establish air flow from the Auxiliary Buildiig into the Containnient. 
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WARNING: Fasure both doors are left open. If the inner door is closed, the next individuals to open the inner 
door may be unaware that extreme care must be taken when opening the inner door due to possible 
pressure differenccs which could exist. Personnel injury or equipnient damage may result. 
(Reference 2.4.6) 

- 5.6.16 Ip the doors will ~ ~ i a i r p  open for an extended period of time, if 
desired, plxe protective coveps over the door seating surfaces. 

Completed: Dare: 
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5.7 Returning The Personnel Air Lock Doors To Normal Status After Being 
Both Open 

5.7.1 Veri@ Initial Conditions are satisfied. 

5.7.2 Review Precautions and Limitations. 

5.7.3 &we that 1-OP-18.1A, Containment Access System Vdve Chcckoff, has 
been performed. (Reference 2.4.1) 

5.7.4 VerifyBemove any ccver~ that were placed over the door seating surfaces, and 
verify surfaces are clean. 

5.7.5 Coordinate with the Control Room to manipulate the contahment and/or 
Auxiliary Ruildiig supply and exhaust fans 3s necessary to equalize pressure 
between the Auxiliary Building and the Containmait. 

5.7.6 Verify h e r  Door Imking Ring indicates in the R E L Y  OPEN position. 
(Reference 2.4.2) 

5.7.7 eull the inner door closed and hold the inner door in the CLOSED position 
until the Locking Ring engages, when the CLOSED pushbutton is depressed. 
(Reference 2.4.2) 

5.7.8 Depress the h e r  door CLOSE pushbutton to close the inner door. 

5.7.9 MmwUy depress the outside door limit swit~h L-3 (See Attachment 2). 

5.7.10 Depress the outside door OPEN pushbutaon to ~ ~ t a t c  the locking ring tu the 

unlocked position, then release the outside door limit switch. 

5.7.1 1 Pull the outer door closed and hold the outer door in the CLOSED position 
until the Locking Ring engages, when the Closed pushbtitton is depressed. 
(Reference 2.4.2) 

... 5.7.12 Depress the outside door CLOSE pushbutton to close the outside door' 
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- 5.7.13 Notify the Unit SRO that the Pemotm=l Hatch doors are closcd and the 
Abnormal skptus Log entry for C O R h m t  breach m y  be c l d .  
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ATTACHMENT 1 
(Page 1 of 1) 

PERSONNEL HATCH HYDRAULIC SYSTEM 

1 -0P-18.1 
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ATTACHMENT 2 
(Page 1 of 1) 

PERSONNEL LOCK INTERIOR VIEW 
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mf%ut+z @xam PERSONNEL LOCK INTERIOR VIEW 
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ATTACHMENT 3 
(Page 1 of 1) 

PERSONNEL LOCK EXT&RIOR VIEW 

umit Switch I5 

Umil Switch L7 

\ 
Limit Swkh L1 

\ L d n g  Ring 

View Port - 
Gasket 109.7 

Hydraulic Cylinder 
, 19AE 196 
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Pressure Reducing 
W V ~ S  ~ O A  a 208 

1-C&-lMA8 B 

-M-Kc!jLe 
Hydraulic CylinderA L Boor In Use tight - For Int. Dow 

19C8 19D 

PERSONNEL LOCK EXTERIOR VIEW 
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ATTACHMENT 4 
(Page 1 of 1) 

PERSONNEL AIR LOCK OPERATOR DUTIES AND RESPONSIBILIT IES 
J 

I .O Maintain at leassp one Personnel Air Lock door closed at all times. 

2.0 Ensue the equalizing valves on each Personnel Aip Lock Escape door remain closed. 

3.0 Operate the Air I s k ,  as required to allow Containment Ingress and Egress, ensuring the 
conditions of Steps 1.0 and 2.0 are met. 

4.0 @equipment deficiencies are noted, submit Work Requests, as rqubed. 

5 .0 Corn Alterations are complete or suspeurled, m N  with RefueIing SRO 
permission, open both Personnel Air Lock doors in accordance with Section 5.6. 
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1.0 PURPOSE 

To provide a normal valve h e u p  for Containment Access. 

2 .0 REFERENCES 

2.1 Technical References 
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VALVE SHEET CHECKOFF 

SYSTEM: CONTAINMENT ACCESS 

1-CE-lQ3A .t--- 

DESCRIPTION NORM DATE 
AUXILIARY BUILDING SIDE 

I-CE-103B f2A Exterior Hand Pump Is01 Valve I I I 
INSIDE PERSONNEL LOCK, OUTER DOOR 

I-CE-? 

1-CE-lMA 

1 -CE-IMB 

1 -CE-lSoA 

1 -CE- 150B 

1-CE-101 

1-CE-llIA 
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VALVE SHEET CHECKOFF 

SYSTEM: CONTAINMENT ACCESS 

Personnel Hatch Door 1B EQualiziig Line 

Personnel b t c h  Elect PP to Door 15 

Personnel Hatch Elect PP to Door 1B 

M&ig Valve I Closed I I E 
INSIDE CONTAINMENT 

Elect PP and I5 Hand PP to Door 15 

._. 
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1.0  PURPOSE 

To leak test the personnel air lock door seals in accordance with Tech Specs 4.6.1.3.a 
(ITS SR 3.6.2.1). 4.6.1.1.b (ITS -None), md TRM SR 5.3.1.6 (ITS TRM 
TSR3.6.2.6) mdSR5.3.1.4 (ITSTRMTSR3.6.2.6). 

2.0 REFERENCES: 

2.1 Source Documents 

2.1.1 W A R  Section 3.8.46, Provisions for Contaionient Testing and Inspection, 
cpitetion 53 

2.1.2 10 CFR 50, Appendix J, Ptimarp Reactor Containment Leakage Testing for 
Water-Cooled Power Reactors 

2.1.3 NRCRegulatory Guide 1.163 

2.2 Technical Specifications 

2.2.1 U~it1TechSpec3.6.1.1(tTS3.6.1) 

2.2.2 Unit 1 Tech Spec 3.6.1.3 (ITS 3.6.2) 

2.2.3 Unit 1 Tech Spec 4.6.1.1.b (ITS -None) 

2.2.4 Unit 1 Tech Spec 4.6.i.3.a (ITS SR 3.6.2.1) 

Technical Requirements Manual TR 5.3.1 (ITS TRM 3.6.2) 2.2.5 

2.2.6 Technical Requirements Manual SR 5.3.1.6 (lTS TRM TSR 3.6.2.6) 

2.2.7 Technical Requirements Manual SR 5.3.1.7 (ITS TRM TSR 3.6.2.6) 
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-.. 

2.3 Technical References 

2.3.1 

2.3.2 

2.3.3 

2.3.4 

2.3.5 

2.3.6 

2.3.7 

1171 5-EM42C 

Quality Contrcl hsspection Report N-85-174, N-85-709 

EWK 85-594 (Assigned mark numbers to die seals) 

Calculation Basis - Approved 02-02-89 

Merck Index Chemical Encyclopedia, 1976, Section 4319, Page 581 

ET CME-98-009, Rev. 1, Response to Teflon Tape. ksws 

ET CME-994003, Rev. 0, Cleaning Teflon Tape Connections 

2.4 Commitment Docunients 

2.4.1 CTS Assignment 02-96-1802, Commitment 001, Implement 10 CER 50 
Appendm J, Option B Test Criteria, Tech Spec Amendment 196 

2.4.2 C T S  Assignment 02-954000, Commitment 001, Implement (old) TRM 5.3, 
Criteria for Qption B Pcrfonnmce-Based Requirements for Containment 

Leakage Rate Testing to 10 CbX 50 Appendix J 

2.4.3 NE$-94-01, hdustty Guidelime for Implementing Perfontlance-Based Option 
of 10 CFR 50 Appendix J 
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Init Verif 
3 .O INITIAL CONDITIONS 

__ 3.1 The unit is in modes 1,2,3,4,  or 5. 

__ 3.2 Notify the Shift Supervisor oti duty of the hpmcling test and coordmate ias perfomance 
through him. 

4.0 PRECAUTIONS AND LIMITATIONS 

~ 
4.1 Over pressurizing s6iali be avoided so as not to endanger personnel and quipmeut. 

__ 4.2 E the bubbler test rig will be used in an area where the ambient temperatwe is less than 
3YF, the glycerin m the bubbler should be replaced with a mixture of water and 
glycerin using the following table. 

IvUNUWM AM5IENT TEiWER ATIRE PEKCRNT WATER 

30" 10 

15T 30 

-5T 50 

- 4.3 E a mix- of water and glycerita is used, m N  replace the glycerin when finished 
with the tat. 

- 4.4 E the size of the bubbles observed are unusually small or large, CotitaCt 
Engineering for evaluation. 

-.. 
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- 4.5 Comply with the illowing guidelines wlien ma 
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ing steps NJA 

9 @the conditional requirements of a step do not require the action to be performed, 
=mark the step N/A. 

@ any other step is marked N/A, lBEE have the Shift Supemisor (or designnee) 

approve the N/A and submit a ppocedure Action Request (PAR). 

this test is being p d o m e d  as a P d a l  FT for re-testing a seal, mark 
inappropriate steps NJA. 

- 4.6 teflon tape is used when attaching test equipment to stainless steel piping, THEN the 
tape pemoval MUST be independently verified. (Reference 2.3.6 and 2.3.7) 

__ 4.7 The door seals shall be demonstrated operable after each opening, except when the air 
lock is being used for multiple entries, then at least once per 7 days. 

___ 4.8 Have the Operator and Independent Verifier attend an HIP brief. 

- 4.9 AM Teflon tape must be renioved from system test comectio~ls after use aid the test 

comiectioii must be rinsed. Teflon tape renioval must be independently vexified. 

5 .0  SPECIAL TOOLS AND EQUIPMENT 

0.31 scfh, or less, full scale rotmeter cldibrated at 14.7 psia 

NQC No.: CX Due Date: 

* Two (2) adjustable wrenches 

0 One (I) =l'x 3J8" tubing with female compression fittings on both ends 
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6 -0 iNSTRUCTIONS 

6.1 Leak test the bypass valve on the bubbler using Attadunetlp 2. 

Ensm the following valves are closed: 6.2 

I-IAdol, Pets Hatch Outer Boor 0-Ring Test Ln IA Is01 Vv 

l-IA-6@2, Pers Hatch 0-Ring Test Line Test Corm Is01 Valve 

b 1-LA-609, Pen Hatch Inner Door @Ring Test Ln IA Is01 Vv 

1-LA-610, Pers Hatch 0-Ring Test Line IA D d n  Vdve 

1-1Adl1,O-Ring Test IA Sply 1-IA-ET-100 Out Isol Vv 

* 1-IA-615,ORing Test F q t  L4 Sply I-IA-FT-100 Wet Isol Vv 

0 1-IA-613,ORing Test Eqpt IA Sply 1-IAR-100 Bypass Valve 

I-IA-617,O-Ring Test Eqpt IA Sply 1-M-PI-119 Is01 Valve 

I-IA-614, I-IA-PCV-118 Met Isolation Vdve 

6.3 @testing outer seal only, N/A Step 6.4 60 TO Step 6.24. 

NOTE: Steps 6.4 through 6.23 test the inner hatch sed. 

6.4 Verify the inner door is CLOSED. 

6.5 Open die following valves: 

6.5.1 I-IA-617,O-Riog Test €Apt I A  SpIy 1-L4-PI-119 Is01 Valve 

6.5.2 I-Ih-614,1-IA-PCV-ll8 Inlet Isolation Valve 

6.6 Adjust 1-IA-PCV-118, Pers Hatch 0-Ring Test Eqpt IA Press Cont Vdve, to 

44.1 - 45.0 psig as read on 1-IA-PI-I 19.0-King Test Fquipment IA Supply Pressure 
Indicator. 



VlRGmA POWER 
NORTH ANNA POWER STATION 

- 6.7 Open 1-IA-609, Pers Match Inner DOOF O-Wg Test Ln IA Is01 Vv. 

1-PT-62.4 

- 6.8 Open 1-IA-613,O-Ring Test Eqpt IA Sply 1-IA-FI-100 Bypass Valve and allow 
pressure to equalize b e t ~ e ~  test rig and door "0" ring seals. 

_s_ 
6.9 Open 1-IA-685,O-w Test Eqlpt IA Sply 1-IA-FI-100 Met hol Vv. 

- 6.10 Open or verify Open bubbler needle valve to the mid range position. 

__ 6.11 Open 1-IA-611,O-RingTestErlpt IA SpIy 1-IA-FI-100 Outlsol Vv. 

__s 
6.12 Close I-IA-613,O-Ring Test Eqpt IA Sply 1-IA-ET-IO Bypass Valve. 

___ 6.13 h a k  test all fittings with Snoop or other approved leak check method. 

~ 6.14 Wait approximaaely 10 minrates to allow stabilization. 

6.15 Observe bubble flow Clete~t~r for 2 nlinutes. 

6.15.1 Record the number of bubbles per ~ ~ b i ~ t e  and convert to S m  

Bubbles per minute x 9.24 x 10-3 = SCFI1 
INNER INNER 

6.15.2 E Bubble Frequency is gmacr than (io bubbles per minute, 
calibated Rotameter with range between 0 and 8 SCFH calibrated at 45 psig 
to record flow below using Attactunent 3. 

use a 

PLOW SCFII. 
INNER 

~ 
6.16 Clack open E-L4-602, Pers Ifatch O-Jlkig Test Line Test Conn Is01 Valve. 

___ 6.17 Verify flow through €-LA-6@2. 

_s 6.18 Close I-IA-602, Pen, Hatch 0-Ring Test Line Test Cam Is01 Valve. 
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6.19 Close the following valves: 

6.19.1 144-615, @Ring Test Eqpt IA Sply 1-IA-FI-100 Inlet Is01 Vv 

6.19.2 l-IA-614,1-IA-PCV-118 Inlet Lsohtion Valve 

6.20 Do the following: 

6.20.1 Slowly open one of the following valves to vent tk test apparatus and ?he "0" 
ring. Mark NIA valve not used. 

1-IA-610, P m  Hatch 0-Ring Test Line IA Drain Valve 

1-IA-602, Peps Hatch 0-Ring Test Line Test COM LqoB Valve 

6.20.2 Open 1-IA-613, O-Ritlg Test e4pt IA Sply 1-IA-FI-100 B Y P ~ S  Valve. 

6.21 Ensure. the following valves are closed: 

1-L4-610, Peps Hatch Q-Eig Test Line IA Drain Valve 

1-IA-602, Peps Hatch 0-Ring Test Line Test Corn Is01 Valve 

l-IA-613,O-RiOg Test Eqpt IA Spay 1-IA-FI-100 Bypass Valve 

6.22 Close die following valves: 

6.22.1 1-IA-61 I, 0-Ring Test Eqpt IA SpIy 1-IA-F1-100 Out Isoil Vv 

1-IA-609, Pen Hatch Inner Door 0-Ring Test la IA Is01 Vv 

1-IA-614,O-Ring Test Espt 1A Sply 1-It\-PI-119 Is01 Valve 

6.22.2 

6.22.3 

6.23 E ledage is gate1 than 2.86 SCFH, 
TO Step 6.44. 

submit WR on 1-CE-PH-1B &Q 60 

..... 
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CAIJTIQN: The h e r  door should be satisfactorily tested prior to testing the outer door. 

* * * * * * * * * * * * * B * * * * X $ * * * * * b r * * * * + * , * * * $ * * * * * ~ * * * * $ * * * * * *  

NOTE: Steps 6.24 through 6.43 test the outer hatch seal. 

__ 6.24 Verify the outer docr is CLOSED. 

6.25 Open the following valves: 

6.25.1 l-IA417,O-Ring Test Eqpt IA Sply 1-IAPI-119 Is01 Vdve 

6.25.2 1-IA-614,l-IA-PCV-118 Inlet Isolation Valve 

6.26 Adjust 1-IA-PCV-118 to44.1 - 45.0psig as read 011 1-IA-PI-119. 

6.27 Open I-IA-601, Pers Hatch Outer Door 0-Ring Test Ln PA Is01 Vv. 

6.28 Opera l-IA-613,O-Ring Test Eqpt JA Sply 1-IA-H-100 Bypws Valve and allow 
pressure to equalize between test rig and door "0" ring seals. 

6.29 Open l-IA-615,O-Ring Test Eqpt IA Spiy 1-IA-E-100 Inlet Is01 Vv. 

6.30 Open or verify open bubbler needle valve to the mid rarigc position. 

6.31 Open 1-IAdll 0-Ring Test Oqpt IA Sply 1-IA-FT-POO Out Is01 Vv. 

6.32 CLose 1-IA-613 0-Ring Test Eqpt IA Sply 1-IA-FI-100 Bypass Valve 

6.33 I P &  test a41 fittings with Snoop or other approved leak check method. 

6.34 Wait approximately 10 ntinutcs to allow stabilization. 
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6.35 Observe bubble flow detector fur 2 minutes. 

6.35.1 Record the number of bubbles per nlinute and convert to SCRE 

I-FT-62.4 
REVISION 20 
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Bubbles per minute x 9.24 x 10-3 = SCFW 
OUTW OUTER 

6.35.2 Bubble Frequency is greaer than 60 bubbles per minute, use a 
calibrated Rotameter with range between 0 and 8 SCEH calibrated at 45 p i g  
to mord flow below wing Attachment 3. 

now Scml 
OUTER 

m_ 
6.36 Crack open 1-IAdo2, Pers Hatch 0-Ring Test Line 'iesa Conn Is01 Valve. 

__ 6.37 Verify flow through 1-IA-602. 

. .  m_ 6.38 Close I-IA-602, Pers Hatch O-Rhg Test Luie Test Corn Is01 Valve. 

6.39 Close the following valves: 

~ 
6.39.1 I-IA-615,O-Kmg Test P q t  IA Sply 1-1A-FI-100 Inlet Isof Vv 

___ 6.39.2 1-IA-614, 1-IA-PCV-118 hlet Isolation Valve 

6.40 Do the following: 

6~40.1 Slowly open one of the followhg valves to vent the test apparam and the 
"O-ring. Mask N/A valve not used. 

0 1-IA-610, Pen Hatch 0-Rhg Test Lxie IA Drain Valve 

1-L4-602, Qers Hatch 0-mg Test Line Test Com Is01 Valve 

6.48.2 Open I-IA-613,O-Wig Test Eqpt IA Sply 1-IA-H-lW Bypass Valve. 
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6.41 Emure the following valves are closed: 

- 1-IA-610, Pes  Hatch €)-Ring Test Line IA Drain Valve 

0 1-IA-602, Pers Hatch 0-Ring Test Line Test Corn Is01 Valve __ 

~ l-LA-613,O-Rmg Test F q t  IA Sply I-IA-PT-100 Bypass Valve 

6.42 Ensure the foUooWing valves are closed: 

~ 

6.42. I I-IA-611, O-RING TEST EQFT IA SPLY 1-IAA-1W OUT ISOL VV 

__ 6.42.2 I-IA-601, Pers Hatch Outer Door 0-Ring Test Ln IA Isol Vv 

1 -IA-609, Pers Hatch Inner DOOF 0-Ring Test ktl IA Isol Vv 

- 6.42.4 l-IA-617,S-Ring Test Eqpt IA Sply I-IA-PI-119 Is01 Valve 

6.42.3 

6.43 E leakage is greater than 2.86 SCRI, submit W R  on 1-CE-PPI-BA 

- 6.44 Tum off containment Bights wing switches ae door. 

-- 6.45 Verify Teflon tape. removed from all system test COMCC~~OIIS. 
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6.46 Ensure the following valves are closed: 

7 .0  

7.1 

7.2 

7.3 

* 1-IA-601, Pes  Hatch Outer Door 0-Ring Test Ln IA Is01 Vv 

1-IA-602, Pers Hatch 0-Ring Test Line Test Corn Is01 Valve 

1-IA-609, Pen Hatch Inner Door 0-Ring Test Ln IA Isol Vv 

1-IA-610, Pen Hatch Q-Ring Test Line IA Drain Valve 

I-IA-611,O-Rhg Test E@ IA Sply 2-IA-E-I00 Out Is01 VV 

* 1-iA-615,O-RiOg Test Eqpt IA Sply 1-IA-pI-IOo Inlet Is01 Vv 

l-IA-613,O-Ring T a t  Eqpt IA Sply 1-IA-E-100 Bypass Valve 

l-IA-617,O-Rhg Test Espt IA Sply I-LA-PI-119 Isol Valve 

I-IA-614,1-IA-PCV-I18 Inlet Isolation Valve 

FOLLOW-ON 

Acceptance Criteria 

1-PT-62.4 
REVISION 20 

PAGE I4 OF 22 

The results of this test shall be considered acceptable if detectable leakage is 
- < 2.86 SCFH when each seal has been pressurized for at least two minutes. 

F~llow-On Tasks 

- IF the acceptance miteria cannot be satisfid, m N  refer to the ACTION statements of 
T.S. 3.6.1.3 (ITS 3.6.2). 

Completion Notification 

Notify the Shift Supervisor that this test is complete. 

Completed: Date: 
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ATTACHMENT I 
(page I of 1) 

PERSONNEL AIR LOCK SEAL LEAKAGE TEST SYSTEM 

1 1-!A-6129 

.... 

PERSONNEL AIR LOCK S€AL LEAKAGE TEST SYSTEM 
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A’lTACHMENT 2 
(Page 1 of 2) 

LEAK TEST OF BYPASS YALVE ON BUBBLER LEAK DETECTOR 

1 .O Ensure the €olfowing valva are closed: 

1-IA-601, Pers Hatch Outer Door 0-Ring Test Ln LA Is01 Vv 

1-IA-602, Pers Watch 0-Ring Test Line Test Corn Lsol Valve 

1-IA-609, Pers Hatch Inner Door 0-Ring Test hi IA Is01 Vv 

1-IA-610, Pers Hatch Q-Ring Test Line IA Drain Valve 

i-IA-611,O-Ring Test Espt IA Sply I-IA-Fl-100 Out Is01 Vv 

I-IA-615, OBmg Test Eqpt LA Sply 1-IA-FI-100 Inlet Is01 Vv 

1-IA-613,ORing Test Espt IA Spiy 1-LA-FI-100 Bypass Valve 

* 

0 l-IA-614,l-IA-PCV-llS Inlet Isolation Vdve 

I-IA-617, 0-Ring Test Eqpt IA Sply 1-IA-PI-119 Is01 Vdve 

2.0 Open I-IA-610, Pers Hatch 0-Rnig Test Line U Drain Valve. 

3.0 Connect a law range rotameter (0.31 SCFH or less Full Scale calibrated to 14.7 psia) to 

1-JA-610, Pers Hatch O a g  Test Line JA Drain Valve. 

NQCnumber: - 

4.0 open the following valves: 

4.1 1-IA-617,O-Rmg Test Eqpt IA Sply 1-IA-PI-119 Is01 Valve 

4.2 l-IA-614,1-IA-PCV-1%8 Inlet Isolatiori Vdve 

5.0 Adjust I-IA-PCV-118 to 44.1 to 45.0 psig as read on 1-IA-PI-119. 

... 
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ATTACHMENT 2 
(Page 2 of 2) 

LEAK TEST OF BYPASS VALVE ON BUBBLER LEAK DETECTOR 

- 6.0 Record rotametex reading: 

SCFH 

- 7.0 Close l-IAd14,1-IA-PCV-118 Met Isolation Valve. 

- 8.0 Remove the low range rotameter. 

~~ 9.0 Verify all teflon tape removed from test connections. 

~ 

10.0 Open 1-IA-613, O-Ring Test Ekpt IA Sply 1-IA-E-fOB Bypass Valve, to vent the est 

rig. 

.-. 11.0 Close the fdowing valves: 

~ 11.  I 1-IA-610, Pen Hatch 0-Rin Test Lui L4 Drain Valv 

__s 11.2 lL-IA-613,O-Iping Test Eqpt IA Sply 1-EA-Fl-100 Bypass Valve 

~ 11.3 l-IA-617,O-Ring Test Fipt IA Sply 1-IA-PI-I19 Is01 Valve 

-__ 12.0 the value recorded in Step 6.8 is more than 0.0 SCljH, contact Engineering 
for ai evaluation. ENG 
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ATTACHMENT 3 
(Page 1 of 6) 

SEAL LEAK TEST W ITH ROT AMETER 

Flgure A NQC Pressure Gauge 
Regulator Rig 

Outlet 
SUPPlY 

Regulator 

Figure B 
HakgUp Rotameter Rig 

..~ ., 

Outlet 

Inlet 

V-6 .. ~ ___.  ~ 

(Optional) 
. GrqhksNu. .. WE?? 
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CAUTION: direct unregulated supply pressure air is applied to the seal- the sed could over pressurize 
and become damaged. 

NOTE: Additional attachments may be alpadred and wed as neededl. 

1.0 Close the foUowing valves: 

* 1-IA-601, Pen Hatch Outer Door 0-Ring Test Ln IA Is01 Vv 

I-IA-602, Pers Natch 0-Ring Test Line Test Comi Is01 Valve 

* 1-IA-609, Pen Hatch Inner Door 0-Ring Test Ln IA Is01 Vv 

1-IA-610, Pen Hatch 0-Ring Test Line Ipa Iprai~i Valve 

1-IAdlP,0-Eng Test Fkpt L4 Sply 1-IA-PT-100 Out Is01 Vv 

l-IA-615,O-RirSg Test EUpr IA Spay l-IA-E1-100 Inlet Is01 Vv 

1-IA-613, Q-Ring Test Erlpt IA Sply 1-IA-FI-100 Bypass Valve 

* l-IA-617,O-Ring Test EUpt IA Sply 1-IA-PI-119 Is01 Valve 

* 1-IA-614, I-IA-PCV-118 Inlet Isolation Valve 
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2.0 Obtaiu Regulator Rig and Make-up Rotameter Rig similar to the ones shown on Figure 
A and B. Record NQC numbem below: 

HighRotameteh: NQc# CALDATE 

Low rota mete^ NQC# __ CALDATE 

Pressuregauge: NQC# CAL DATE ___ 

3.0 Install Regulator F5g and Make-up Rotatlleter Rig as follows: 

3 I 1 Close a11 valves on the Regulator Rig and place V-1 in OFF. 

3.2 Connect Instrument Air Service Air Supply (less than 125 pig) to the 
supply at V-1. 

3.3 Close aEE valves on the Make-IJp Rotameter Rig and place V-1 in OW. 

3.4 Connect Regulator Rig outlet hose to hlet at V-1 of Make-up Rot.meter Rig. 

3.5 Connect Make-up Rotameter Rig outlet hose to 1-IA-610, P a s  Hatch O-Ring 
Test Liw IA Dmin Valve. 

4.0 Open one of the following valves for the seal to be tested Mark valve not used N/A. 

1 -IA-60 1, Pen Hatch Outer Door 0-Ring Test Ln IA Is01 Vv 

* 1-IA-60, Pers Hatch Inner Door O - a g  Test In IA Is01 Vv 

___ 5 .0  Open 1-IA-610, Pen Hatch O-&g Test Line IA Drain Valve. 

.__ 
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ATTACHMENT 3 
(Page 4 of 6) 

SEAL LEAK TEST WITH ROTAMETER 

6.0 Place Regulator Rig and Make-Up Rotameter Rig in service as follows: 

6.  B Open Air Supply valve. 

Slowly place V-1 m the Regulator Rig in BYPASS and raise pressure on P-1 
to 44.1 to 45.0 pig.  Periodically place V-1 in OFF and chwk the static 
pressure on P-1. 

6.2 

6.3 Open V-4 QII the Regulator Rig. 

6.4 the static pressure on P-1 is near 44 pig? T" place V-1 on the 
Regulator Rig in REGULATOR position and open V-3. Adjust the regulator 
to maintain 44.1 to 45.0 psig. 

6.5 Place V-1 on the Make-up Rotameter Rig in BYPASS. 

Allow systeni pressure to equalize with rhe outlet pressure from the Regulator 6.6 
Rig. 

6.7 Open rotameter %et valve: 

E High Range Rownetex open V- 

* Ir; High Range Rotameter i s m  installed, open V-3. 

6.8 Place V-1 in RQThMETERposieion. 

6.9 OpenV-5. 

6.10 Allow flow to stabilize and obsem reading. 
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6.11 flowing through High Range Rotameter AND r e d i g  is < 10% of full 
close V-4 to shift to Low Rxnge Rotameter. scale, open V-3 

- 7.0 Record reading for Inner Door in Step 5.15.2, or for Outer Door in Step 5.35.2. 

8.0 Disconnect the Makeup Rotameter Rig as follows: 

~ 

8.1 Place V-1 on the MakeuIp Rotameter Rig in OFF. 

__ 8.2 Open V-6 to vent Make-up Rotanmeter Rig and Containment Door seals. 

8.2 Ensure the folIowing valves are closed. 

* 1-IA-6001, Pers Hatch Outer DOOF 0-Ring Test 1,n IA Is01 Vv 

* 1-IA-609, Pers Hatch Inner Door 0-Ring Test Ln IA Ksol Vv 

1-IA-610, Pen Hatch 0-Ring Test Line L4 Drain Valve 

8.4 Disconnect Makeup Rotameter Rig outlet hose from 1-IA-610, Pers H2tch 
0-Ring Test Line IA Drain Valve. 

-__ 8.5 Verify ail tcflon tape is renioved from test cmiedms. 

9.0 Test the MakeUp Rotruneter Rig bypass valve as follows: 

I__ 
9.1 Connect a low range rotameter (0.31 SCFH or less Full Scale calibrated to 

14.4 psia) to Makeup Rotameter Rig outlet hose. 

NQC number: 
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SEAL LEAK TEST WITH ROTAMETER 

-__ 
ENG 

9.2 Close following valves on the MdceIJp Rotameter Rig: 

v-3 

* v-4 

v-5 

v-6 

I-PT-62.4 
REVISION 20 
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9.3 %sure pressure at P-B on the Regulator Rig is between 44.1 and 45.0 pig. 

9.4 Place V-1 on Makeup R m e r  Rig in ROTAMETER 

9.5 Record low range rotameter reading: 

9.6 the value recorded in Step 9.5 is more thai 0.0 SCFH, TIIEN contact 
Engineering for an evaluation. 

10.0 Secure the Regulator and Makeup Rotameter Rig as follows: 

__. 10.1 Close Air Supply valve. 

- 10.2 Open V-2 on the Regulator Rig to depressurize both Rigs. 

s__ 10.3 Remove test r0tamete.r. 

10.4 Disconnect inlet hose and outlet hose from the Regulator Rig ;urd the Make-up 
Rotamer Rig. 

- I- 10.5 Verify all teflon taps is removed from test connections 
-.__ 



I 

1 

i 

QUESTlONS REPORT 
for sroquestions 

G2.1.32 001 
~. 

Unit I is at 100 % power when the Turbine 1 operator comes to the Generator 
Hydrogen panel to take logs. The current H2 pressure is 68 psig. Purity is 96%. The 
operator should obtain a copy of 

A? 1-OP-43.3, " Hydrogen Makeup and Bleed and Feed to the Main Generator" and fil 
the generator to 70-75 psig to prevent Bearing Cooling Water from entering the 
generator 

B. I-SC-4.3 to verify H2 pressure is satisfactory for current MWE and MVAR values tc 
ensure generator windings do not overheat 

C. 1 -0P-43.3, " Hydrogen Makeup and Bleed and Feed to the Main Generator" and 
fill the generator to 70-75 psig to prevent the generator from overheating 

B. 1 -0P-43.3, " Hydrogen Makeup and Bleed and Feed to the Main Generator" to 
perform bleed and feed of the main generator to prevent Bearing Cooling water 
from enteringthe generator 

~ .~ - ~ ~ _ _ _  -~ 

A. This is the correct answer. Precautions and limitations of 1-OP-43.3 states H2 
pressure should be between 70-75 psig. This is to keep H2 pressure above Bearing 
Cooling Water pressure. 

B. This answer is incorrect. 1-SC-4.3 is only used if bringing H2 pressure below 60 
psig. Feed and bleed is not required. Examinee may choose this answer if they confuse 
the requirement of feed and bleed and normal H2 pressure. Examinee may think feed 
and bleed is required based on purity. 

C. This answer is incorrect. 90 to 75 psig is the correct H2 pressure but the reason for 
the pressure is wrong. The generator capability curve will allow operation below 70 
psig. The values in this curve are what prevent overheating. 

B. This answer is incorrect. H2 purity is not at a value that requires feed and bleed. 

Conduct of Operations 
Ahility tu explain and apply all system limits and precautions 

References: 
Objective 453 form study guide on Main Generator and Exciter 
1-OP-43.3, I' Hydrogen Makeup and Bleed and Feed to the Main 
Generator." 

Turbine Building Logs. 
1 -AR-P-A1 
1 -AR-T-A2 

Thursday, May 06, 2004 10:00:38 AM 1 
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5: Main Generator Hyd~ogen Subsystem 

5.la. Objective 

Explain the following concepts associated with the Main Generator Hydrogen Subsystem. 

Why hydrogen is used as a cooling medium in the main generator 

Why makeup of hydrogen to the main generator is required periodically 

How the control room operator verifies that an explosive mixture does not exist in the main generator 

What determines the minimum and maximum hydrogen pressure allowed in the main generator 

Why carbon dioxide is used as an intermediate gas when purging the main generator 

Purpose of the liquid level detectors for the main generator 

. 

._~ 
5.1 b. Content 

1. The Generator Hydrogen Gas Subsystem removes the heat produced in the generator stator 

windings, rotor windings, and stator core. 

1.1. Cooling is accomplished by circuiating pressurized hydrogen gas in a closed path through the 

generator and a set of hydrogen coolers. 

1.2. Hydrogen is used as the cooling medium for the following reasons: 

1.2.1 .Hydrogen has a low density, which results in less windage and ventilation losses and less 

windage noise. 

1.2.2.Hydrogen has high thermal conductivity and a high heat transfer coefficient. resulting in 

more heat transfer per unit volume than with air. 

1.2.3.Use of hydrogen in a closed recirculating system reduces maintenance expense, due to 

freedom from moisture and dirt. 

.- 
REACTOR OPERATOR Page: 27 of 50 I d 6 3 X  



-- 2. During normal generator operation, the hydrogen gas inside the generator is maintained at 

approximately 95 psig pressure and 95 percent or greater purity. 

2.1. This gas volume is sealed inside the generator and recirculated continuously. 

2.2. Makeup hydrogen must be added periodically to the generator for hvo reasons: 

2.2.1 .Hydrogen Leakage out of generators requires hydrogen addition to maintain pressure; and 

2.2.2.Air leakage into generatof - requires hydrogen addition to maintain purity. 

3. The hydrogen purity analyzer monitors the percent purity of generator hydrogen gas to verify that an 

explosive mixture does not exist in the generator. 

4. The maximum hydrogen pressure allowed in the main generator is 75 psig based on the main 

generator physical characteristics, the minimum pressure is 90 psig and is based on the bearing 

cooling system pressure. 

.. 
5. When mixed with air, hydrogen gas is explosive over a range of approximately 4 - 74 percent 

hydrogen. 

5.1. During normal generator operation it Is not possible to form such an explosive mixture (due to 

greater than 95 percent purity); however, when maintenance is performed on the generator. 

such a condition can arise. 

5.2. Consequen'dy. the hydrogen gas must be purged from the generator prior tu any maintenance. 

5.3. Since air and hydrogen should never be mixed, carbon dioxide (C02) is used as an intermediate 

gas when changing from hydrogen to air or air to hydrogen. 

6. Three liquid level detectors are installed in the main generator to indicate the presence of any liquid in 

the generator due to leakage or condensation. 
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HYDROGEN PURITY 
HIGH OR LOW LO r; 90% 

HI 2 IQQ% 

1 . 0  Probable Cause 

1.1 Low purity 
1.1.1 C02 not fully purged 
1.1.2 Improper operation of the seal oil pressure regulating 

1.1.3 Improper operation of the hydrogen side drain regulator 

1.2.1 Pointer on purity meter is stuck 
1.2.2 Purity meter blower has stopped 

valves, I-GM-PDW-321 and 1-GM-PBCV-122 

1.2 H i  purity 

1 . 0  Operator Action 

2.1 IF purging generator, THEN continue to purge until 100% H2 

2.2 Check delta P between H2 Side Seal Oil pressure and Air Side Seal 
Oil pressure. IF > 2" of water, THEN pressure regulating valves 
must be adjusted. 

2.3 Check operation of the n2 side drain regulator. 

2.4 IF the purity meter or purity meter blower is NOT functioning 
properly, THEN notify Shi€t Supervisor and Instrument Department. 

I .  0 References 

3.1 Unit 1 Loop Book, pg GM 001 
3 . 2  W instrumentation book 20804 (Generator tech manual) 
3 . 3  11715-FM-104A 

L .  0 Actuation 

4.1 1-GM-H2A-110 (Analyzer Sensor) 
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TORTH ANNA POWER STATION REV. 3 
""?ROVAL: ON FILE Effective Date:12/07/00 

HYDROGEN PRESSURE 
HIGH or LOW 

HI > 80 psi 
LO < 6.5 psi. 

L.0 Probable Cause 

1.1 H2 pressure high: 
1.1.1. H2 make-up in prsgress 
1.1.2 Loss of &C to H2 cooler 

1.2.1 Leakage of H2 
1.2.2 Venting in progress 
1.2.3 Insufficient Seal Oil Pressure 
1.2.4 Purge valve stuck open or leaking on inservice dryer tower 
1.2.5 Hydrogen Dryer switching failure 

1.2 W2 pressure low: 

1 . 0  Operator Action 

2.1 

2 . 2  

2.3 

.. 

Check H2 pressure in generator. IF pressure is decreasing rapidly, 
THEN do one of the following AND purge the generator with C02 using 
1-OP-43.1: 

a) IF Reactor Power 2 30%, THEN GO TO 1-E-0, Reactor Trip Or 

b) IF Reactor Power < 30%, THEN GO TO 1-AP-2.1, Turbine Trip 
Safety Injection. 

Without Reactor Trip Required. 

H2 Pressure High: 
2.2.1 Secure H2 Make-up. 
2.2.2 IF H2 temperature is high, THEN valve i n  cooling water. 

K2 Pressure LOW: 
2.3.1 IF due to normal operational leakage, THEN make-up as per 

2.3.2 IF performing bleed and feed, THEN ensure pressure is being 

2.3.3 IF K2 temperature is low, THEN throttle cooling water 

2.3.4 Dispatch operator to check H2 dryer for the following: 

1-OP-43.3. 

maint-ained in accordance with the controlling procedure. 

closed. 

a) Any alarm indicated on the H2 dryer skid control panel. 
b) In-service tower pressure should equal main generator 

c) Out of service tower status. 
d) 1-GM-FI-602, 1B Hydrogen Dryer Hydrogen Leakby, should be 

pressure. 

approximately zero. 
2.3.5 IF any problems are noted or suspected with the dryer, THEN do 

the following: 
a) Turn off dryer with switch on the side of the drycr panel. 
b) Close 1-GM-72 and I-GM-73. 
c )  Close 1-GM-70 and 1-GM-71. 
d) Submit Work Request. 

L. 0 References 

3.1 Unit 1 Loop Book, pg GM 005 



3.2 W instrumentation book 20804 (generator tech manual) 
3.3 North Anna Setpo.int Document 
3.4 I-OP-43.1, Operation of the Generator Gas Systems 

I 3.5 1-OP-43.3, Hydrogen Makeup to the Main Generator 
3.6 DCP 88-03 
3.7 DCP 99-282, Replacement of Unit 1. Generator Hydrogen Dryer 

L .O Actuation 

4.1 1-GM-PS-112 

... 

http://Setpo.int


PROCEDURE n w  
HYDROGEN MAKEUP AND BLEED AND FEED TO THE MAW GENERATOR 

RNlSiOM SUMMARY 

Incorporated 8P 02-0417, which added new section 5.3, to S ~ U ~ L I I G O U S ~ ~  feed and bleed the generator 
while in service. 

e Added Table of Contents 

. . . .-. . . . . ._ .-.. 
I ELECTRONIC DISTRIBUTION - APPROVAL ON VILE 
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1.0 PURPOSE 

To provide instructions for adding Hz to the Miin Generator during Main Generator 
operations. 

To provide instfuclions for bleeding and feeding the Main Generator during Main 
Generator operations. 

2.0 REFERENCES 

2.1 Source Documents 

None 

2.2 Technical Specifications 

None 

2.3 Technical References 

2.3.1 Weshghouse Instruction Book, Generator-208W; 1,088,6(M KVA Hydrogen 
h e r  Cooled Turbine, Unit 1 

2.3.2 Flow Diagram 1 B715-FM-I04A, H, and COZ S ~ p p l y  Lines 

2.4 Commitment Documents 

2.4.1 CTS Assignment 02-89-1200, Commitment 0 1 ,  QE 31-20, Hydrogen 
Contamination of Plant Air Systems 

2.4.2 CTS Assignment 02-89-3032, Commitment 012, SOER 82-09, Turbine 
Generator Exciter Explosion 



VRGHNIA POWER 
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.. .. 

3.0 

3.1 

3.2 

4.0 

4.1 

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

4.8 

INITIAL CONDITIONS 

The Main Generator is in operation with a H, atmosphere. 

H2 main bank or reserve bank pressure is at least 303 psig. 

PRECAUTIONS AND LIMITATIONS 

Comply with the following guidebes when marking steps N/A: 

1-OP-43.3 
REVISION 11 

PAGE 4 OF 18 

E the comditiond aqukments of a step do not require the action ta be performed, 

TIlEN mark the step N/A. 

* any other step is marked N/A, =have the Shift Supervisor (or designee) 
appmve the N/A and justify the N/A on the Procedure Cover Sheet. 

Ensure that the Seal Oil pressure is maintained 12 psig above gas pressure dmhg noma1 
system operation. 

H, is explosive when mixed in air at concentrations between 4 and 74 percent. Became 
11, has been known to collect in the Exciter housing, the Electricians sample the 
atmasphere using 0-ECM-230141, Main Generator Hydrogen Gas System Leak Test 
and Repair, when Hydrogen leakage is known or has increased. 

WHEN working on the H2 Gas System, always use spark-free wrenches. 

Observe the NO SMOKING signs in the mea of thc I I ,  System. 

WHEN €3, bank pressure drops to 200 psig, 
the other bank in service. 

isolate the bank in service and place 

HI leakage from the Generator is indicated by decreasing H, pressure in the Generator. 
Investigate 
accumulate in the exciter enclosure and pockets. 

CO~Y~C: lhe cause of the leakage before explosive mixtures can 

To maintain Generator gas pressure greater than RC pressure, H, pressure should be 
maintained between 70 and 75 psig. 
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4.9 H2 Purity Meter return flow is dweckd to the Main Generator atmospheric vent. 
1-GM-1, Blower Discharge, and 1-GM-2, Blower Discharge, that are on top of cabinet, 
should h%rnain closed at all times. 

4.10 To prevent possible Hydrogen contamination of plant air systems, valves should be 
independently verified to be in the correct position. (Reference 2.4.1) 

4.11 %'HEN perfom&g a B i d  and F@ 1[2XEM 1-SC-4.3 shall be used to determine m e  
and WAR limits if any ofthe fellowhg conditions occur 

Desired presswe in Step 5.2.4 is less tlian 60 psig. 

WARS greater thrum 218 out at 100 percent power. 

W A R S  greater than 160 in at I@l percent power. 
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- -  Init Verif 
5 .Q INSTRUCTIONS 

5.1 Performing Hydrogen Makeup to the Main Generator 

5.1.1 Verify Knitial Conditions arc satisfied. 

5.1.2 Review the Precautions and Limitations. 

5.1.3 Record the foUowhg initial data: 

a. The: Date: 

~ b. 1-GM-PI-112-2, Generator Gas Pressure (Control Board): Psis 

r-- 
._ 

c. IGM-PI-100. H2 Main Bank Pressure: psig 

d. l-GM-PI-101, H2Reserve Rank Pressure: Psis 

WARNING: Smoking is allowed in the area of the Ilz System. 

5.1.4 Place one of the foliowing €Ia Banks in service as follows. Mark the other 
bank N / A  

a. For the Main Bank, do the following (valves are located in upper red box 
by Hydrogen Banks): 

Ensure 1-GM-49, l-GM-PCV-102A Inlet Isolation Valve, is open. 

* Open 1-GM-50, l-GMPCV-102A Outlet Isolation Valve. 
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G2.1.7 001 

~ ...... 
Unit 1 is at 100% power. Pressurizer pressure transmitter, 1-RC-PT11455 has failed 
low. Ail bistables for the associated channel have been placed in the trip condition. 
Subsequently the crew experiences a loss of Vital Bus I-!. 

Based on the above conditions, the unit will eutematically trip on 

A?' worsening condenser vacuum 
B. pressurizer high pressure 
@. over temperature delta T 
5. loss 0f~~R~G.P CC flow . . .  .. 

I 
A. This is the correct answer. The air ejector discharge valves go shut on a ~ J S S  of vital 
bus 1-1. This causes vacuum to erode reaching the vacuum trip setpoint in 
approximately 20 minutes. 

B. This answer is incorrect. The pressure transmitter is powered from vital bus 1-1. It 
takes two redundant channels to fail to get a trip. Examinee may think they will have 2 
channels tripped but 1455 comes from vital bus 1-1 

C. This answer is incorrect. If 1455 was powered from another power source this would 
be correct. The loss of a power source will cause indication to fail low. Based on this 
the examinee may think this is the correct answer rather than high pressure. 

B. This answer is incorrect. Examinee may choose this answer because CC is lost to 
the RCP's in this failure but this does not lead directly to an automatic trip. 

Conduct of Operations 
Ability to evaluate plant performance and make operational judgments hased on operating characteristics. reactor 
behavior, and instrument interpretation 

8eferences:l -MOP-55.72, " Pressurizer Pressure Protection Instrumentation." 
1 -MQP-26.60, 'I Vital Bus 1-1 ." 
1 -AP-3, " Loss of Vital Instrumentation immediate actions." 

This is a new question. 

Group: 

Reference(Y/N): N 

Level(ROiSR0): SRO 

Type(BanklMod/Newj: NEW 

Tier: 3 
Importance Rating: 3.7/4.4 
Cop(Knowlcdge/Compj: COMPREHENSIVE 
Last Exam(Yj: N 

Wednesday, May 05.2004 22925 PM 27 
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5 0 M  IN ION 
North Anna Power Station 

2. Monitor natural circulation using Attachment 24 of 0-A€'-10, LOSS of 
Elsctl-cal Power. 

b. - IF the Unit is Mode I or 2, =do the following: 

1. Verify RCP temperatures are below the high limits as follows: 

Motor bearing temperature is less than 195 degrees F. 

Pump radial bearing temperature is less &an 225 degrees F. 

Stator winding temperature is less than 300 degrees F. 

2. any of the RCP temperatures exceeds the high limit any ofthe 
RCP temperatures obviously will exceed the high l i t  before CC 
flow can be. restored, =trip the Reactor and RCPs, and GO 
TO 143-0, Reactor Trip or Safety Injection. 

NOTE: Changes in Auxiliary Steam usage should be coordinated with Unit 2 to 
prevent undesired Aux Steam pressure changes. 

c. Do the foliowing to compensate for the c€oswe of 1-AS-FCV-100A 
and I-AS-FCV-IWB, Steam Supply to Air Ejectors: 

1. Secure Main Condenser Air Ejectors using 1-OP-36.2, Mah 
Condenser AE Ej < ector. 

2. IT; desired, place the Main Condenser Hoggers in service in 
accordance with 1-OP-36.1, Main Condenser Hogging Ejectors. 

NOTE: At power levels less than 30 percent, the Hoggers are capable of 
maintaining vacuum greater than Turbine Trip setpoint. 

3. Refer to 1-AP-14, Low Condenser Vacuum. 
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5.2 Paacing Pressurizer Pressure Protection Channel I (P-1455) in Test ._ - 

.I-__ 5.2.1 Verify Initial Conditions are satisfied. 

5.2.2 Review Precautions and Limitations. 

CAUTION 

IF one of the coincident channel annunciators is LIT, 

0 Placing this channel in TEST could cause a unit trip or a Safety Injection. 

* E placing this channel in TEST would cause a unit trip or a Safety Injection, 

the following apply: 

coniply with the 

9 The channel must NOT be placed in TEST. 

* The u n i t  must be placed in the mode required by Tech Spec 3.0.3. 

5.2.3 Verify coincident channels are not tripped by verifying the following 
annunciators are NO?’ LIT: 

$-MOP-55.73 
Revision 7 P-1 

Page 7 of 25 

* Panel “M” IP-6, P E R  LO PRESS CHNL LI 

0 Panel “M” H-7, PRZR LO PRESS C “ I .  !XI 

Pancl “M” H-2, PRZR MI PRESS CKNI, I1 

* Panel “M’ If-3, P U R  HI PRESS CHNI, HI 

Panel “W 6-6,  PRLR PRESS LO-LO SI CHNL 11 

0 Panel “M’ G-7, PRZR PRESS LO-LO SI CHNL I11 
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Page 8 of 25 

* Panel “ha” D-2, RC LOOP 1B OVRW,h@ AT C-3 IE\rIzK 

* Panel “M” D-3, RC LOOP IC: OVRTEMP AT C-3 INT&K 

Panel “M” E-2. RC LOOP BB OVKTEMP AT C-3 CHNL HI 

e Panel “M” E-3, RC LOOP 1C OVRTEMP AT C-3 CHNL I11 

I- 

-_ 

5.2.4 Ensure LOOP ATIAT SET E T  RECORDER SELECTOR 111 TE-412 is in 
LOOP 2 or LOOP 3. 

5.2.5 Using Attachent 1, Process Typical Cliannel Test Card, go to the 
Instrument Rack Room and locate Channel 1 Protection Cabinet 1.  

5.2.6 UnJnlock and open CharmeL I Protection Cabmet 1 and verify that annunciator 
Panel “P” G-5, PCC CAB I VIOLATED DOOR OPEN, is LIT. 
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NOTE: Attachanent 2, Process Tg.pical2-Bay Cabinet, and Attachment 3, Process 
Typical 3-Bay Cabinet, will aid in identifying the correct card and 
Attachment 4, Process Typical Channel Test Card, will aid in identifying the 
correct switch on the card. 

NOTE: The Channel Test Status light on the top edge of the Channel Test Card 
comes on only when the loop is properly in TEST with master test switch in 
NORMAL. Attachment 4 will aid in identifying the Channel Test Status 
light. 

5.2.7 Place the following Bistable (BS) trip switches in TEST and verify the 
associated annunciators are LIT and computer alarm prints out (P-250) or 
actuates (Phase 2 PCS): I 
a. C1-428, BS-1 (1-RC-PTS-1455.4) 

Panel “B” F4. PRI, H PRESS RX TIUP CH 1-11-111 

Panel ‘‘W H-1, PFGTR HI PRESS CIINL I 

1 0 Computer Point P04XQD, PWSSUIZIZER HI P 1 PART RE (P-250), 
OR PRESSURIZER HI P W S W  @€I I (Phase 2 PCS) 

b. C1-428, BS-2 (1-RC-ITS-1455B) 

Panel “L” R-5, PRZR PRESS > 2000 PSI CtINL I (lit above 2000 

Computer Point pO492D, PRWSUZER I,O P 1 SI ‘IX PART BLOCK 
(set above 2000 p ig)  (P-250), OR 
P E R  P CN I e2000#: PART P11 (Phase 2 PCS) I 



VKAL AND EMER 

Vital AC bus inverter 

Vital AC bus Sola transformers 

Vial bustransfer switch 

e Vial 12O-volt AC bsses 

4.1b. Content 

4-23. Objectiwe 

Gwen a set of plant conditions, evaluate Vital and Emergency Electrical Bistribm’on System operations in 
light of the folloving issues. 

e 

0 

Effect of a failure, malfunction, or loss of a related system or compunent on this system 

Effect ot a failure, malfumions or loss of components in this system on refated systems 

Expected plant or system response based on vital and emergency electrical distribution component 
intedccks or design features 

lnlpact on the technical specifications 

Resgxlnse if limits or setpoints associated with this system or its components have been exceeded 

Proper operator response to the condition as stated 

0 

e 

4%. Content 

{Write the insfructinnal content for the obj&ivo here ...I 

i 
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QUESTIONS REPORT 
for sroquestions 

.. .. .. 
G2.2.19 001 

r- Unit 1 is at 700% power with nothing out of service. Which one of the following would 
be classified as an "urgent work order" in accordance with DNAP-2000, "Dominion 
Work Management Precess." 

A?' Failure of iso-phase bus cooling 
B. Failure of a steam generator feed pump 
C. Failure of 1-MS-PT-1446, Turbine First Stage Pressure 

~ ~ ~ ~ ~ ~ ~ D. Failure of 1H EDG ... . . -~ ~~~~~~~~~~~. .... 

A. This is the correct answer. Iso-phase cooling is load threatening. This is classified as 
an urgent work request per DNAP 2000. 

B. This answer is incorrect. This places the unit in a 72 hour action statement. This 
gives time to write a proper work package. It is not an urgent work request. Examinee 
may think entry into a action statement may require an urgent work request. 

C. This answer is incorrect. A steam generator feed pump is only load threatening if 
there is not a spare. In this case there is a spare. 

D. This answer is incorrect. 1 H EBG is maintenance rule. Based on this the examinee 
may think it requires an urgent work request so it won't accumulate maintenance rule 
hours. 

Equipment Control 
Knowledge of maintenance work order requuements 

References: BNAB-2000 Urgent Work Orders 

Level(ROlSR0): SKO 
Group: 
Type(Bnnk&fod/New): BANK 
Reference(Y/N): N 

Friday, May 07, 2004 3:02:16 PM 

Tier: 3 
Importance Rating: 2.1/3.1 
C[)g(Knowledge/Cotnp): KNOWLEDGE 
Last Exam(\'): N 



Self-study Guide for 
ADMINISTRATIVE PROCEDURES (100) 

Topic 1.31: Work RequestsMlcrrk Orders (DNAP-2000) 
13113 

1.31a. Objective 

Explain how to determine if a corrective maintenance action should be classified as an urgent work order 
task (DNAP-2000). 

1.31 b. Content 

1 .  Explain how to determine if a corrective maintenance action should be classified as an urgent w k  

order task 

I .l. Urgent work is a deficiency, which if Rot immediately done, will endanger personnel, cause major 

damage to equipment, or result in significant Boss of generation. 

1.2. Operations (Shift Manager) shall authorize entry of an urgent work request into Me work control 

system (or it may be hand-written). 

1.3.Qperatiow shall determine, with the appropriate outage and planning personnel, which exishng 

planned jobs should be stopped to support the urgent work. 

Topic 1.32: Work RequestsAVork Orders (DNAP-2000) 
131 30 

1.32a. Objective 

List the conditions that are acknowledged and approved by the shift manager upon approval of a work 
order (5NAP-2000). 

1.32b. Content 

I .  Approval d a work order states that the Operations Shift Manager acknowledges and approves the 

following: 

1 . I .  The equipment is prepared for maintenance. 

1.2. The equipment is tagged, if designated by the work order. 

1.3. PMT can occur 
-. 

SENIOR REACTOR OPWTOR Page: 45 d 84 03~30/04 



Which of the following repairs would be classified as an "urgent work order' in accordance with 
DNAP-2000. "Dominion Work Management Process." 

1. Equipment failure requiring entry into a 72-hour Technical Specification action statement 

2. Equipment failure which could result in the loss of main generator bus duct cooling fan 

3. beak of a carcinogenic herbicide in the turbine building basement 

4. Component required to be in continuous operation has a severe oil leak 

A. 

B. 1,2,3, and 4 

2, 3, and 4 only 

c. 3only 

D. 1 and2only 

Answer: A 



QUESTiONS REPORT 
for sroquestions 

.... G2.2.9 001 

W h i c h  of the following activities requires a Safety deview'before being pedosmed? i 

A:, Instrument technician lifts a lead for the VCT HVtO annunciator at the request of 

B. Tagging out l-CH-P-IA, A Charging Pump to repair a casing Beak 
C. Installing jumpers in both source range cabinets in accordance with 1-AP-4.2, 

the Reactor Operator before calibrating the level channel. 

" Malfunction 1W NI." 
D. peflorrr+hg a Bempqrary Procedure invdying rnuitipbe departments. ~ ~ ~ ~ ~ . . .  .-  

A. This is the correct answer. Temporary Mods require a safety review. This lead was 
lifted without an approved procedure or work package. This makes it a temporary mod. 

B. This answer is incorrect. Tag outs are listed as an exclusion in VPAP-1403. The 
examinee could choose this answer if they think removing safety related equipment 
could affect the design basis. Tec. specs. has already done an evaluation for this 
configuration and a separate safety evaluation is not required. 

6. This answer is incorrect. This is a temporary mod but it is covered by a procedure. 
This excludes it from requiring a safety evaluation. A safety evaluation was done when 
the procedure was issued. 

D. This answer is incorrect. Temporary procedures get a safety review before they are 
issued. It does require a major evolution brief. Examinee may get these two evolutions . -. . ~ 

confused. 

Equipment Control 
Knowledge of the process for determining if the proposed change, test or experiment increases the probability of 
occurrence or consequences of an accident during the change, test, or experiment. 

References: VPAP 3001 page 38, " Activities That require The Safety and 
Regulatory review Process." 
VPAP-I 403, "Temporary Modifications" 

This is a new question. 
Le\.el(RO/SRO): SRO 
Croup: 
'rype(Bank&4ud/New): M w  
Reference(Y/X): N 

Tier: 3 
Importance Rating: 2/33  
C o g i K n o w l e d ~ ~ ~ ~ ~ i ~ ~ p p ) :  KNOWLEDGE 
Last Exam(Y): N 

-. 

Thursday, May 06,2004 4:20:27 PM 
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c 6.1 Activities That Require The Safety and Regulatory Review proceSs 

A Safety Review and Regulatory Review &d be pwpared for: 
Temporary system installations (e.g., electrical or mechanical, jumpers (temporary 
modifications as defined in VPM-1403, Temporary Modifications)), hoses, tub&, water 
chemistry, and other temporary arrangements [Commitma& 3.2.4,3.2.6, and 3.2.121 

0 Nonradioactive systems-kept in operation-that have detectable Bevels of contamination 
outside thek design basis described h the UFSAR (North Anna) or that exceed a lmct 
supported by an existing Regulatory Evaluation (or Safety Evaluation if its approval date is 
&fore June 25,2001). [Commitment 3.2.151 

* Any proposed d e s i p  change, includirng a design basis limit for a fission product barrier. See 
also: 4.16, Design Basis Limits for Fission Product Barriers 

0 Modification or addition to, or removal from, the facility or procedures that adversely affect 
UFSAR-described design functions, methods used to perfom or control design functions, or 
evaluations that demonstrate that the intended design functions will be accomplished 

* Alteration to tests or experiments described in the UFSAR 

* Tests or experiments not described ira the UFSAR where any SSC is utilized or controlled in 
a manner which is either outside the reference bounds of the design bases described in the 
UFSAR or inconsistent with the analyses or descriptions in the UFSAR 

0 Deviations that identify discrepancies in Technical Specifications [Commitment 3.2.51 

e Procedures that control activities involving proposed changes, tests, or experiments, as 

defined in this procedure 

6.2 Activity Screening 

If a Safety Review and Regulatory Review is required by 6.1, an Activity Screening Checklist 
is not required. All other applicable activities shall have an Activity Screening Checklist 
prepared in accordance with this subse&m. The Activity Screening Checklist is a high level 
screen intended to identify if an a&vity may be implemented without prior regulatory 
approval. 

6.2.1 Procedures that control activities involving changes, tests, or experiments, as defined 
in this procedure, shall require preparation and disposition of an Activity Screening 
Checklist, Attachment 2, prior to approval of those activities. 
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.._ 4.5.3 A valve, spool piece, wire, circuit card, or other component that dEables or alters the 
normal system functions or electrical circuit functions. 

4.5.4 A temporary connection such as hoses, tubing, or piping which joins systems together, 
bypasses a component within a system, or removes components within a system, thus 
altering the system’s &sign or configuration. 

4.5.5 A t e m p o q  mechanical device, such as a Ma& flange, to prevent fluid flow in a 

system 

4.5.6 Temporary heating, ventilation, or a k  conditioning (RVAC) equipnxnt installed in 
safety related areas or used to maintain the operability of safety related equipment. 
[Commitment 32.31 

4.5.7 Temporary chmges to ladder logic executed by safety-related programable logic 
controllers or control schemes hplemented in digital microprecessor based control 
equipment. [Commitment 3.2.111 

4.5.8 Exclusions 

The following are not Temporary Modifications: 

Tank and pipe drains connected to floor drains 

* Tempomy removal of electrical box covers 

* Work performed on inoperable or out of service equipment that is controlled by an 
active Tag-Out h accordance with WAP-1402, Control of Equipment, Tag-Outs, 
and Tags 

Station configuration changes included in SNSQC approved procedures. Refer to 6.3 

* FIoses that provide air service through normal service connections 

0 Temporary IIVAC equipment installed in non-safety related areas 

NVAC equipment installed in accordance with C-MLa-1061.321, Portable 
Ventilation Systems: Use and Control [Commitnient 3.2.31 

* Temporary lead shielding installed and controlled in accordance with WAP-2105, 
Temporary Shielding Program 

* Setpoint or curve changes made in accordance with VPhp-0303, Scalh&Setpoht 
Change and Curve Control Program 
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(4.5.8 Exclusions continued) - Temporary power supplies installed and controlled in accordance with Design 
Change Packages or Engineering Work Requests 

Ladder logic changes to non-safety related programmable controllers. 

Noses connected to vent or d n i s  

e Spool pieces or blind flanges which are part of system design and are installed and 
removed to place equipment in service or remove equipment from service (e.g., 
Steam Generator Wet Lay-up System) 

Temporary RepaksmeplacemenLs to ASME Section XI Class 1,2, or 3 component 
pressure boundaries made in accordance with VPAP-0307, Repair and Replacement 
for ASME Section XI Components 

Installation of electrical jumpers, lifting of electrical leads, or removal of electrical 
fuses which are within the test boundaries established by a SNSQC approved 
procedure. A test boundary establishes isolation, so actions performed within the 
boundary should not affect any instrumentation or systems outside the boundary. 
The jumper, lifted lead, or fuse shall be in the test boundary and shall not be used to 

establish the test boundary. When jumpers, lifted leads, or removed fuses are used to 
establish a test boundary, they shail be controlled as procedurally controlled 
temporary modifications 

* Leak seal repairs perfomd in accordance with SNSOC approved procedures 

Transient extension cords, communication cords, and fluorescent lighting fixtures 
that nieet separation criteria by not: crossing a f ie  b d e r  hoard in a cable tray, 
routing between two trains of safety related (coiored) ladder tray, conduit, or cable 
tray, or King attached to permanently installed cable way, conduit, or floor raeeway 

* Non-safety related relief valves gagged in accordance with QPAP-0012, Valve 
Operation [Commilment 32-13] 



QUESTlQNS REPQRT 
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..~~..~ . G2.3.6 001 
~. ~. ~ ~ ~ ~ ~ 7 

Who is responsible for approving all radioactive release permits prior to the execution. 
of the release? . 

"-I I 
I 

A? HP Technician I 
B. Shift Manages 
C. Chemistry Technician 

~ ~~ ~~~~~~~. D&Supervi§or RA&MC . ~ ~ ~ ~ 

A. This is the correct answer. HP Technician is responsible for both preparing and 
approving all release permits. 

B. This answer is incorrect. Radioactive releases are T.S. and as such it would make 
sense that operations management would review release permits but they are not 
required to. 

C. This answer is incorrect. Chemistry approves non-radioactive release permits for 
environmental concerns. 

D. This answer is incorrect. Supewisor of RA&MC only gets involved if release limits 
are greater than percentage of Tech Spec alowed. 

Radiation Control 
Knowledge of the rcqinrements for rcviewing and approving release peimits 

References: HP-3018.023 Abnormal Liquid Release. 
HP-3010.020 Radioactive Liquid Waste Release Permits. 
HP- 301 O.Q30 Radioactive Gaseous Waste Release Permits. 

This is a new question 
Levcl(RO1SKO): SKO Tier: 3 
Group: Importance Rating: 2.113.1 

Rcference(Y/N): N Last Exam(Y): N 
Type(Bank/Mod/Ncw): hIEW Cog(Know1edgdComp): KKOWLEDGE 

--.. 

Friday, May 07,2004 30238 PM 



L 

VtROIMIA POWER 

NORTU ANNA POWER STATION 

HEALTH PHYSICS 
I I 

PROCEDURE TITLE. 

RADIOACTIVE LIQUID WASTE RELEASE PERMITS 

REVISION SUMMARY: 

* Incorporated ITS Subtask 7214 
Added (ITS 5.5.4) behind TS 6.8.4.e in Step 2.2.1. 

‘1 ELECTRONIC DISTRIBUTION - APPROVAL ON FILE 



STATION 
Hp-3010.020 
REVISION 3 

PAGE 2 OF 19 

L. 

TABLE OF CONTENTS 

Section Pare 

1.0 PURPOSE 3 

2.6 REFERENCES 3 

3.0 INITIAL CONDITIONS 3 

4.0 PRECAUTIONS AND LIMITATIONS 

5.0 SPECIAL TOOLS AND EQUIPMENT 

6.0 INSTRUCTIONS 

6.1 

6.2 

6.3 

6.4 

6.5 

Liquid Waste Batch Release Authorization 

Liquid Waste Batch Release Permit and Record Close Out 

Liquid Waste Continuous Release Authorization 

Liquid Waste Continuous Release Permit Close Out 

Liquid Waste Continuous Release Permit Record 

9.0 FOLLOW-ON 

ATTACHMENTS 

1 

2 

3 

Liquid Waste Batch Release Permit and Record 

Liquid Waste Continuous Release Permit 

Liquid Waste Continuous Release Rate Record 

4 

4 

5 

8 

9 

13 

13 

15 

16 

17 

19 



VRGMIA POWER 
NORTH ANNA POWER STATION 

Hp-3010.020 
REVISION 3 

PAGE 3 OF 19 

.-. , 1.0 

1.1 

2.0 

2.1 

2'2 

2.3 

2.4 

3.0 

PURPOSE 

This procedure provides instnictions €or initiating and preparing radioactive liquid waste release 
pennits for liquid effluent pathways requking sampling and analysis in accordance with station 
Technical Specifications and VPAP-2103N9 Offsite Dose Calculation Manual (NAPS). 

R'EFERENCES 

Source Documents 

2.1.1 

2.1.2 

Technical Specifications 

2.2.1 

Technical References 

2.3.1 VPAP-1701, Records Management 

2.3.2 VPAP-2101, Radiation Protection Plan 

2.3.3 

2.3.4 

2.3.5 

Commitment Documents 

2.4.1 

10 CFR 20, Standards for Protection Against Radiation 

North Anna WSAR, Chapter 12, Radiation Protection 

6.8.4.e, Radioactive Effluent Controls Program (E§ 5.5.4) 

VPAP-2103N, Offsite Dose Calculation Manual (ODCM, North Anna) 

HP-3010.021, Radioactive Liquid Waste Sampling and Analysis 

IF-3010.022, Radioactive Liquid Waste Accountability arid Dose Calculations 

NRC Regulatory Guide 1.21, Measuring, Evaluating, and Repotting Radioactivity in 
Solid Wastes and Releases of Radioactive Materials in Liquid and Gaseous Effluents 
from Eight-Water-cooled Nuclear Power Plants, Revision 1, June 1974 

INITIAL CONDITIONS 

Operations has requcsted or will request H P  to initiate a radioactive liquid waste release permit in 
accordance with VPAP-2103N. Offsite Dose Calculation Manual. 
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'h. 4.0 

4.1 

4.2 

4.3 

4.4 

4.5 

4.6 

4.1 

5.0 

PRECAUTIONS AND LIMITATIONS 

The Supervisor Radiological Analysis and Material Control (RA&MC) is responsible for 
compliance with this procedure. 

Instruction subsections and steps m y  be completed in the sequence and frequency approphte to 
accomplish required tasks. 

Liquid release authorization requirements are based on the percent Tech Spec concentration limit 

the release would represent if released at the source's maximum available GPM. If the percent 
Tech Spec is greater than the current percent Tech Spec allocation, then the liquid must be 
processed and resampled, or the releasc authorized by Supervisor RA&MC. The current percent 
Tech Spec allocation is indicated on a Liquid Waste Samplig and Analysis Requirements, 
completed in accordance with HP-3010.021, Radioactive Liquid Waste Sampling and Analysis. 

A Release P e d t  is required for either batch or continuous liquid effluent releases containiing 
radioactive materials. Releases which go through the Clarifier are continuous releases. 

VPAP-2103N, Offsite Dose Calculation Manual, requires Operations to have a Release Permil 
from Radiological Protection prior to releasing radioactive liquid effluents. 

For liquid effluents, Technical Specifications allow effluent concentrations 10 times the 
concentrations provided in 10 CFR 20, Appendix B. The tern Allowable Concentration in Water 
(ACW) is used in effluent control procedures to indicate values 10 times the Effluent 
Concentration in Water (ECW) provided in 10 CFR 20, Appendix B. The specific value for noble 

gas radionuclides in water provided in the ODCM is not subject to the 10 times increase. 

Computer generated Release Permits and Records are acceptable. 

SPECIAL TOOLS AND EQUIPMENT 

Computer, if used for release permit preparation 
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.-.. 
6.0 INSTRUCTIONS 

6.1 Liquid Waste Batch Release Authorization 

6.1.1 When requested by Operations to initiate a liquid release permit, then obtain from 
Operations the following information as required to complete Attachment 1, Liquid 
Waste Batch Release Permit md Record, Part 1.1, Operations Department Release 
Request: 

Release source, 
* Maximum release rate available from source, GPM, 

Expected source release rate, GPM, 
Expected volume of waste to be released, gallons, 

* Indication if Ciarifier is bypassed by the release pathway (yes or no), 
* Number of Circulating Water Pumps (CWP) running, 

Dilution water flow rate, GPM (maximum 218,000 per CWP runniplg), and 
Operations By Printed Name and Signature, and Date. 

ha lyze ,  or have analyzed, the liquid waste sample obtained by responsible individuals. 
Ensure analysis is in accordance with HP-3010.021, Radioactive Liquid Waste Sampling 
and Analysis. 

Prepare Liquid Waste Batch Release Permit andRecord form, Part 3, Analyses and 
Rekase Data, as applicable. 

6.1.2 

6.1.3 

NOTE: If the Clarifier is in service and at discretion of Supervisor RA&MC, credit may be 
taken for Clarifier DF for various radionuclides of interest. K Clarifier is bypassed or a 
DF will not be. applied, then Clarifier DF = 1. 

a. Record the foilowing: 
0 Sample yCi/mL (based on sample analyses performed) 

Clarifier DF (if applicable) 

.._ 
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b. For each radionuclide i, calculate Nuclide Fraction of Allowable Concentration in 
Water (ACW). Record results in column Nuclide Fraction of ACW. 

Sample pCi/mLi 
Nuclide Fraction of ACWi = 

ACWi x Clarifier DFi 

Where: pCi/n& = concentration of nuclide i in pathway 
ACWi = ECWi X AdjF 
ECWi = Effluent Concentration value for Water (ECW) of nuclide i , 

from 10 CFR 20, Appendix B, Table 2, Column 2, or 
= VPAP-2103 (ODCM) value for noble gases 

AdjF = 10 for nuclides with values provided in IO CFR 20, 
Appendix B, Table 2, Column 2, or 

= 1 for noble gas radionuclides 
DFi = Clarifier DF for nuclide i, if applicable 

c. Sum each recorded value for Nuclide Fraction of ACW. Record sum at bottom of 
column Nuclide Fraction of ACW. 

d. Calculate maximum allowable release rate, GPM (Calc. Max. RR, GPM). 
Record results of calculations as indicated on form. 

Dilution Water GPM Calc. Max. RR, GPM = 
Nuclide Fraction of ACWi 

e. Calculate the maxirnm percent Tech Spec (Max. 9% Tech Spec) the release would 
represent if released at the source's maxinium available GPM. Record results. 

f. Determine the current percent Tech Spec allocated for the pendiig liquid release 
source (allocation as determined in HP-3OlO.021~ Radioactive Liquid Waste 
Sampling and Analysis). Record value. 

...... 
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g. E Percent Tech Spec calculated in Substep 6.1.3.e. is greater than the current percent 
Tech Spec allocation, determine requirements for liquid waste release. 

1~ M o m  the Supervisor RA&MC. Determine if the liquid waste may or may not 
be released. 

2. If the waste may be released, then determine a maximum release rate to be 
authorized and additional controls (if any). 

3. If the waste may not be. released, then have Supervisor RA&MC provide the 
reason and method to correct condition (e.g., reduce 1-131 concentrations in 
waste) to be provided to Operations. 

6.1.4 Complete Liquid Waste Batch Release Permit and Record form, Part 2, Release 
Authorization and Requirements, as applicable. 

a. the waste may not be released, terminate the release process for the batch. 

1. Write, in Part 2, Release Authorization, Permit No., "No Release" or equivalent. 

2. Advise Operations of the situation as soon as feasible. 

3. GO TO Section 7.0. 

NOTE: Maximum Release Rate Authorized rate must be less than or equal to the Maximum 
Source GPM indicated by Operations and the maximum release rate allowed. 

b. Determine a value for the Maximum Release Rate Authorized. 

1.  Calculate the maximum release rate allowed (RRA), GPM, based on Calc. Max. 
RR, GPM calculated in Substep 6.1.3.d, and pathway allocated '% Tech Spec. 

Allocated 96 T e c i i a  . .- 
100 RRA, GPM = Calc. Max. RR, GPM x 

2. Select a release rate less than or equal to both of the following: 
Maximum Source GPM indicated by Operations, and 

* Calculated maximum release rate allowed (RRA). 
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c. Indicate (4) the Release Authorized (source authorized). Verify the source 
authorized, is the same as requested by Operations in Part 1.1. 

d. Record the Maximum Release. Rate Authorized. GPM. 

e. Calculate the Percent Tech Spec the Maximum Release Rate Authorized 
(Auth. Max RR, GPM) represents. 

Auth. Max RR, GPM Authorizecl Release Rate % Tech Spec = 100 x Calc. Max. =, GpM 

f. Record the Authorized Release Rate % Tech Spec (round off to two digits). 

g. E applicable, record any conditions or controls pertaining to the release. 

h. Record next available release Permit No. 

i. Record W Authorization By Printed Name and Signature, and Date, 

6.1.5 Forward Liquid Waste Batch Release Permit and Record form to Operations. 

NOTE: Subsection 6.2 is applicable when the Liquid Waste Batch Release Permit and Rccord 
fomi is returned from Operations. 

6.2 Liquid Waste Batch Release Permit and Record Close Out 

6.2.1 Review the Liquid Waste Batch Release PemGt and Record form. Verify recorded 
release rate or rates did not exceed authorized release mte. Verify calculations of waste 
volume released completed in Part 1.2 by Operations. 

6.2.2 If the release meets one or more of the following conditions: 
0 Release did not go through the Clarifier (e.g., Turbine Building Sump), or 

Clarifier was bypassed, 
Then, complete Liquid Waste Batch Release Pennit and Record form, Part 3, Analyses 
and Release Data. 

a. Record mL Released (volume released, from Part 1.2). 

b. Calculate pCi released. Record results. 

pCi Rdeasd  = Sample pCi/mL x mE Released 
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6.2.3 GO TO Section 7.0. 

6.3 Liquid Waste Continuous Release Authorization 

NOTE. A Liquid Waste Continuous Release Permit is required at all times. A release permit 
will be specific based on Clarifier status, Clarifier in service or Clarifier bypassed. A 
release permit is valid only for the Clarifier status indicated. If Operations requests two 
release permits itnd upon Supervisor RA&MC approval, having two active release 
permits is acceptable, in which case Operations is responsible for ensuring compliance 
with the applicable permit at any given time based on Clarifier status. 

6.3.1 When requested by Operations to initiate a continuous liquid rclease permit, then obtain 
from Operations the following information as required to complete Attachment 2, Liquid 
Waste Continuous Release Permit, P~I? 1.1, Operations Department Requirements: 

Clarifier Status Release Permit to Cover (in service or bypassed, one only), 
Maximum Anticipated SG Blowdown Rate (high capacity and low capacity as 

applicable), GPM each SG, 
0 Minimum Expected Dilution Water GPM, and 

Operations By Printed Name and Signature, and Date. 

If considered valid, analysis data may be obtained from previous release permits. If 
required, samples should be obtained from pathways and analyzed. Containment Mat 
Sump (CMS), SW Reservoir, and Storm Drain activity may be estimated based on 
scaling down typical liquid waste sample activity. 

NOTE: 

6.3.2 Obtain effluent isotopic analysis data applicable to continuous releases to be authorized. 
a. Obtain analysis data for the following potential continuous release pathways: 

SG (from each of the six SGs) 
BRIT, LLWDT, and CDT (typical expected activity) 

0 CMS 
Service Water Reservoir Blowdown (SWRRD) 
Component Cooling Water (CCW) 
Storm Drains (StmDrn) 
Unit 1 and Unit 2 High Capacity Blowdown System 
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- b. If a continuous release pathway is not prerecorded on the form, tRen record a 
description or name of the pathway, obtain analysis data for the pathway. 

6.3.3 Prepare Liquid Waste Continuous Release Permit fom,  Part 3, Pathway Release Rate 
(RR) and % Tech Spec Calculations, as applicable. 

NOTE: If the Clarifier is in service and at discretion of Supervisor RA&MC, credit may be 

taken for Clarifier DF for various radionuclides of interest. If Clarifier is bypassed or a 
DF will not be applied, then Clarifier DF = 1. 

a. For each pathway, calculate Pathway Fraction of Allowable Concentration in Water 
(ACW). Use applicable Clarifier DFs. If calculated Fraction of ACW is less than 

1.0, then use a value of 1. Record results on form. 

Source pCi/nLi 
ACWi x Clarifier De Pathway Fraction of ACW = C 

Where: pCi/tn&i = concentration of nuclide i in pathway 
ACWi s ECWi x AdjF 
ECWi = Effluent Concentration value for Water (ECW) of nuclide i , 

from 10 CFR 20, Appendix B, Table 2, Colun~~i  2, of 
= VPAP-2103 (ODCM) value for noble gases 

AdjF = IO for nuclides with values provided in 10 CFIP 20, 
Appendix B, Table 2, Column 2, or 

= I for noble gas radionuclides 
DFi = Clarifier DF for nuclide i, if applicable 

b. For each pathway, calculate maximum allowable release rate, GPM (Cdc. Max. RR, 
GPM). Record results on €urn. 

Dilution Water GPM 
RRs "lLa = Pathway Fraction of ACW 
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. 

c. E both the following conditions exist: 
* Calc. Max. RR, GPM for each SG is at least 10 times anticipated SG BD rate, and 
* C a k  Max. RR, GPM for other pathways is greater thiin 1000 GPM, 

GO TO Substeg 6.3.3.d, JF NOT. THEN determine requirements for the 
liquid waste (one or more pathways meet the criteria for having Supervisor RA&MC 
determine release requirements). 

I. Inform the Supervisor RA&MC. Determine which liquid waste pathway m y  or 
may not be released or requires treatment. 

2. If the waste may be released, then determine a maximum release rate to be 

authorized and additional controls (if any). 

3. If the waste may not be released, then determine the reason and suggested 
corrective actions to be provided to Operations. 

NOTE: Maximum authorized release rate must be less than or equal to the Maximum Source 
GPM indicated by Operations. 

(1. Determine a release rate to be authorized. 

e. Record the authorized maximum release rate (Auth. Max. RR, GPM). 

f. Calculate the Percent Tech Spec (% Tech Spec) the authorized maximum release rate 
represents. Record 9% Tech Spec (round off to two digits). 

Auth. Max RR, GPM 96 Tech Spec = 100 x Calc. Max. m, GPM 

g. Sum % Tech Spec values for SGs. Record total. 

h. If clarifier is in service, sum % Tech Spec values for BRTT, LLWDT, CDT, CMS 
and SWRBD. Record total. 

i. If clarifier is bypassed, sum % Tech Spec values for CMS and SWRRD. 
Record total. 

j. E permit is being prepared for S/G high capacity blowdown, 
Technical Specification (T.S.) values for each unit separately. 

s u m  5% 
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6.3.4 Complete Liquid Waste Continuous Release Permit fom, Part 2, Release Authorization 
and Requirements, as applicable. 

a. If a liquid waste pathway may not be released, then terminate the release process for 
the applicable continuous release pathway. 

1. Record “No Release” or equivalent over the space for the applicable pathway 
release rate. 

2. Record, in other Controls or Conditions, a comment that the applicable pathway 
may not be released. 

3. Advise Operations of the situation as S Q O ~  as feasible. 

b. Indicate (4) the release pathways to be authorized. 

c. Record the maximum release rates authorized, G?M. 

d. If the Clarifier is in service indicate required BRTT, LLWDT and CDT sampling and 
analysis. 

1. If a calculated maximmi allowable release rate was less than 1,OOO GPM, then 
sample and analyze prior to release. 

2. If a calculated maximum allowable release rate was 1,000 GPPM or more, then 
indicate samppling and analysis as determined by Supervisor RA&MC. 

e. Record the Minimum Required Dilution Water Flow Rate, GPM (based on the 
dilution water flow rate used to calculate O/o Tech Spec). 

f. Record or indicate the total % of Tech Spec limits which the authorized release rates 
represent. 

g. If applicable, record any conditions or controls pertaining to the release. 

h. Record next available release Permit No. 

i. Record HP Authorization By Printed Name and Signature, and Date.. 
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j. Make a CQPY of form. File copy in Count Room (for use by Count Room personnel). 

6.3.5 

6.3.6 

Forward original Liquid Waste Continuous Release Permit form to Operations. 

At least once per month, review Count Room copies of Continuous Release Permits. 
Verify permits are current and valid. 

NOTE: Subsection 6.4 is applicable when the Liquid Waste Continuous ReIease Permit form is 
returned from Operations. 

6.4 Liquid Waste Continuous Release Permit Close Out 

6.4.1 Review the Liquid Waste Continuous Release Pennit form. Verify form is propuly 
completed. If applicable, verify value for volume CCW released to Service Water is 
provided. 

6.4.2 Obtain and discard Count Room copy of Continuous Release Pennit. 

6.4.3 GO TO Section 7.0. 

6.5 Liquid Waste Continuous Release Rate Record 

NOTE. A continuous release rate record is used bo document release rates of continuous 
releases are within Tech Specs f i t s .  Accountability of activity released is addressed 
in procedure W-3010.022. 

6.5.1 Have a separate Liquid Waste Continuous Release Rate Record (Attachment 3) in use for 
each applicable continuous liquid release pathway. 

a. Have one form for each Liquid Waste Continuous Release Permit and Record form 
currently approved for use (one or both for Clarifier in service or Clarifier bypassed). 

b. If CCW is leaking radioactivity to SW, then have a Liquid Waste Continious Release 
Rate Recod Initiated for a CCW Leak to SW. 

c. If a pathway other than previously identified exists, then have a record for the 
applicable pathway. 
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a. Record the Period Covered by Form (release period to and from dates) and 
Applicable Calendar Quarter. 

b. Indicate the Release Status and M i u m  Analysis Requirements. Check (4) 
applicable boxes or record data as required. If required, have Supervisor RA&MC 
provide guidance. 

c. Record the following sample analyses results. 

Date and Time sample obtained 

Z m  (fraction of AeW) 

Waste Gallons (gallons the sample represents) 

* Dilution GaRons (gallons of dilution water available during the period of time 

represented by the sample) 

% Tech Spec 
Ci/& 
ACW X Waste Gallons 

% Ttxh = Irn waste Gallons + Dilution Gallons 

d. When either of the following conditions exists: 
0 End of applicable calendar quarter, or 

* All lines are used, 
Then initiate new Liquid Waste Continuous Release Rate Record forms. 

6.5.3 a calculated % Tech Spec exceeds the percent allocated (allocation as determined in 
HP-3010.021, Radioactive Liquid Waste SampIing and Analysis), 
=notify Supervisor RA&MC. 
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7-Q FOELQW-ON 

7.1.1 Forward the following completed forms to the Supervisor RA&MC for review. 

Liquid Waste Batch Release Pennit and Record 

9 Liquid Waste Continuous Release Permit 

Liquid Waste Continuous Release Rate Record 

7.1.2 Place the reviewed foms in the designated location pending completion of release 
accountaMEty records, in accordance with HP-3010.022, Radioactive Liquid Waste 
Accountability and Dose Calculations. 

7.2 Records Disposition 

Forward the following records to Records Management in accordance with WAP-1701, Records 
Managenlent. 

a Liquid Waste Batch Rekdse Permit and Record 

0 Liquid Waste Continuous Release Permit 

* Liquid Waste Continuous Release Rate Record 
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ATTACHMENT 1 
(Page 1 of I) 

LKQUID WASTE BATCH RELEASE PERMIT AND RECORD 

I I I I I I 
mL Vol. Released = VoI. at start, gal - Vol. at stop, gal P gallons. Gallons x 3785 = 

PART 2 - RELEASE AUTHORIZATION AND REQUIREMENTS A PERMI+ Ne. 
(as indicated and makedl A valid LW-1 t 1 alarm vnlds this narrnR I1 . .  r-'"".~ , ~~ ~.~~~ 

I' 
Release r BRW A 0 LLLW A U CDT A Ll U1 T. BI. Sump fl T. 61. Cmn. Sump n Drain SG __ 0 2-BD-TK-2 

Maximum Release Rate Authorized: 
Authorized Release Rate is - % of Tech Spec limn. Required Controls or Conditions 

Author. ci BRTT B [:I LLLW B 3 CDT B 0 U2 T. 81. Sump 0 Drain Hatwell- u 
GPM. The estimated gross actlvity to be released is - Ci. 

.... ......... ..... ...... .... __ .. 

HP At:tliorizarton By ( K t n c  Nave) H!' A::thorizarion 13y (Signature) Date 

100 x Max Source GPM 
Calc. Max. RR, GPM Max. % Tech Spec = Nuclide Fraction of ACW 

Caic. Max. RR GPM a 

-- 
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ATTACHMENT 2 
(page 1 oE2) 

LIQUID WASTE CONTINUOUS RELEASE PERMIT 
PART 1.1 - OPERATIONS DEPARTMENT RELEASE REQUEST 

Complete Release Permit Part 1 . I .  Forward to Heaith Physics for authorization. 
Clarifier Status Release Permit to Cover (one only): 
Maxlmurn Anticlpated SG Blowdown Rate, GPM: IA, le, IC-. 2A-, 28, 2C- 
Minlmurn Expected DiJuHon Water GPM: 359,900 

Operations By (Printed Name) Operations By (Signature) Date 

CLARIFIER IN SERVICE CLARIFIER BYPASSED 

C l  Other 

L- 
PART 1.2.OPE?i-6TIONS DEPARTMENT RELEASE PERMIT TERMINATION 

' 
When Release Permil expires (see oxpirat!on date bebw) mrnpleta Part 1.2 anc roturn pemiit to Heaith Physics 
If - CCW Ieak.ng to Service Water, determice and recod volume of CCW releasod to SW: gallons. 
"XnarKS 

Operations By (Printed Nam6) I operations BY (Signature) Date 

Thls Release Pennlt Explres (Date and Time) 
1 

3 

Steam Giberator BlowdownMaxImurn authorized biowdown release rate GPM: 

Sarnpllns and Ana!vsls ReaaulPements (as checked): 
I A  I fB-.__, 1c , 2.4 , 2B , 2c 

BRT?: d P' n W-IJ ' , LLWD?: U P' 0 'W [.I ___ CDT: 0 P' 0 W' I1 ____ 
* P =sampling and analysis reaulred prior to release. W = weeklv samnlina and analvsis rewired. - . -  

J 
1 
1 CCW to Servlce -- Wder Leakage: 

Contahment Mat Sumps (when Clarifier bypassed): 
SW Reservolr Blowdown (when Clarifier bypassed): 

Maximum Mat Sump GPM 
Maximum Reservoir Blowdown GPM 

Maximum authorized CCW Hx to Service Water'Leak Rate GPM 

.- I 
Xlutlon Water and Other Wequlrements Minimum Required Dilution Water Flow Rate: GPM. 

% Tech Spec Authorized release rates are (as checked): U e 5% fl < f 0% 0 
Other controls or conditions: 

_~ __ 

?action of ACW 

Dilflon Water GPM Auth. Max. RW GPM 
Fraction of ACW Calc, Max,~m '* % Tech Spec = I00 x Calc. Max.  RR, GPM - 

h ~ p v .  WA&MC (Signature) Date Release Records By (Printed Name) Release Records By (Signature) Date 
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ATTACHMENT 2 
P a m  2 of 2 

LXQUlD WASTE COi?INUOUS RELEASE PERMIT 
-.I- 

PART 4 - OPERATIONS DEPARTMENT RELEASE REQUEST 
Complete Release Permit Part 1 .l. Forward to Health Physics for authorization. 
Steam Generator High Capaclty Blowdown Release Form 

MaxBmum Anticipated SG,High Capacity, Blowdown Rate, GPM: iA-> lBd IC_, 

Mlnlmum Expected Dilution Water GPM: 359,700 

0 CLARIFIER BYPASSED 

2AL 28- 2c- 
L l  Other 

Thls Release Pemlt Explres (Date and T h e )  

0 Steam Generator Blowdown: Maximum authorized blowdown release rate GPM: 
1A , 1B , l C  I 2A , 28 , 2C 
Controls and Condftlons: A valid RM-SS-125 or RM-SS-225 alarm voids this permit. Notify HP Count Room of any 

change in blowdawn flaw rate. 

............ ........... ................. - ...... - .. -. ...... - _ ...... -- __  
Dllutlon Water and Other Requlrementt Minimirm Roquiwd Dilution Water Flow Raw GPM. 

Authorirad release rates are (as checked): U < 5% n < 112% U % Tech Spec 

Fraction of ACW 
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ATTACHMENT 3 
(Page 1 of 1) 

LIQUID WASTE CONTINUOUS RELEASE PERMIT RECORD 
Period Covered by this Form (to end from dates) 1 Applicable Calendar Quarter 

~ ~ ~ ~~ ~~ 

Clanfier in service. Analyze Clariher: L1 N!A U Onceki hrs 0 6nce/!2 'hrs n Oncdddy fl Onceiwook 
C Clarifier bypassud: Analyze SG BD: LJ M A  fl O n d B  hrs U 0we/12 h.s C l  Oncelday Ci OnceAveek 

Analye CMSs: 0 %/A W Once& hrs 0 Oxe!l? h x  3 Oncdday ;I OriceMeek 
Analyze SWR OD: E N/A LI Once/&l hro 0 O n d l 2  his CI Oricdday [.I OnceMeeK 

0 CCW Lsak to SJV: Analyzo CCW: rJ N/A :I Oncnl8 h!?. Cl Once/l2 hrs 0 Ondday 0 Oraelweek 
Anaivre S W  0 N/A ill Once/R his n Once/l2 tin <.I Once/dav L Oncorweek 

X l i ;wml.  I ACWlx Waste Gallqns 
Wasto Gallons + Dllutiori Gallons * % Tech Spec = 100 x - 
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- 1.0 

1.1 

2.0 

2.1 

2.2 

2.3 

2.4 

3.0 

PURPOSE 

This procedure provides instructions for initiating and preparing radioactive gaseous waste release 
permits for gaseous effluent pathways requiring sampling and analysis in accordance with station 
Technical Specifications and WA&'-2103N, Qffsite Dose Calculation Manual. 

REFERENCES 

Souree Documents 

2.1.1 

2.1.2 

Technical Specifications 

2.2.1 

Technical References 

2.3.1 WAF'-1901, Records Management 

2.3.2 WAP-2101, Radiation Protection Program 

2.3.3 

2.3.4 

2.3.5 

Commitment Dwumaits 

2.4.1 

IO CFR 20, Standards €or Protection Against Radiation 

North Anna UFSM, Chapter 12, Radiation Protection 

6.8.4.e, Radioactive Effluent Controls Program 

WAP-2103N, Offsite Dose Calculation Manual (ODCM, North Anna) 

I-P-3010.031, Radioactive Gaseous Waste Sampling and Analysis 

I-P-3010.032, Radioactive Gaseous Waste Accountability and Dose Calculations 

NRC Regulatory Guide 1.21, Measuring, Evaluating, and Reporthg Radioactivity in 
Solid Wastes and Releases of Radioactive Materials in Liquid and Gaseous Effluents 
from Light-Water-Cooled Nuclear Power Plants, Revision 1, June 1974 

INITIAL CONDITIONS 

Operations has requested or will request HP to initiate a radioactive gaseous waste release permit 
in accordance with WAP-2103N, OEfsite Dose Calculation Manual. 
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PRECAUTIONS AND LIMITATIONS 

The Supervisor Radiological Analysis and Material Control (RA&MC) is responsible for 
compliance with this procedure. 

Instruction subsections and steps may be completed in the sequence and frequency appropriate to 
accomplish required tasks. 

Gaseous release authorization requirements are based on percent of Tech Spec dose rate limits the 
release would represent if released at the sotme's maximum available CFM. If the percent Tech 
Spec is greater than the current percent T a h  Spec allocation, then the pathway must be processed 
and resampled, or the release authofized by Supervisor RA&MC. The current percent Tech Spec 
allocation is indicated on a Sampling and Analysis Requirements for Gaseous Waste form, 
completed in accordance with HP-3OIO.031, Radioactive Gaseous Waste Samplmg and Analysis. 

Release permits are required prior to release of Waste Gas Decay Tanks, Containment Purge or 
Hogging, and other miscellaneous releases of radiwactive materials in gaseous effluents as 
indicated in this procedure. 

WAP-2103N, Offsite Dose Calculation Manual, requires Operations to have release permits from 
Radiological Protection prior to releasing radioactive gaseous effluents. 

Computer generated Release Permits are acceptable. 

Releases via VVA or VVB may result in a release through the other Ventilation stack if damper 
leakage exists. Leakage shall be evaluated using other radiation monitoring indicators and 
appropriate sampling shall be initiated. 

SPECIAL TOOLS AND EQUIPMENT 

Computer, if used for release pewit preparation 
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.- 6.0 INSTRUCTIONS 

6.1 Waste Gas Decay Tank Release Authorization 

6.1.1 When requested by Operations to initiate a Waste Gas Decay Tank release permit, then 
obtain from Operation the following information as required to complete Attachment 1, 
Waste Gas Decay Tank Release Pennit Part 1.1, Operations Department Release Request: 

Waste Gas Decay Tank (WGDT) to be released (1-GW-TIC-IA or l-GW-TK-IR), 
0 Operations By Printed Name and Signature, and Date. 

NOTE Requirement for sampling and analyzing WGDT for H-3 is at discretion of Supervisor 
RABrMC, as indicated by sampling and analysis procedure. 

6.1.2 Sample and analyze, or have sampled and analyzed, the WGDT to be. released. Ensure 
analysis is in accordance with W-3010.031, Radioactive Gaseous Waste SamIphg and 
Analysis. 

6.1.3 Prepare Waste Gas Decay Tank Release Permit form, Part 3, Analyses and Release Data, 
as applicable. 

a. Record Sample pCi/mL (by radionuclide based on sample analyses performed). 

b. For each radionuclide, multiply the sample p3/mZ by the prerecorded Release Rate 
Factor, RRF. Record results in column pCi/mL x RRF. 

NOTE: Either noble gases or H-3 will be controlling for release rate. 

c. Sum noble gas calculated pCi/mE x RRF values. Record sum in column 
pCi/mL x RRF, in row NG pCl/mL x RRF. 

d. Calculate maximum allowable release rate, CFM for noble gas (NG) and for 11-3 
(Calc. Max. RR, CFM). Record results of calculations as indicated OR form. 

1 Calc. Max. RR, CFM NG = I; NG pc4/mL RRF 

I Calc. Max. RR, CFhl H-3 = 
MCi,mL 
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e. Calculate the maximum perCeRd Tech Spec (Max. % Tech Spec) the release would 
represent if released at 3 CFM (WGDT maximurn available CFM)). Record results. 

3 CFM Max. % Tech Spec = B O O  x Cab. Max. RR, Cm 

Where Cdc. Max. RR, CFM is the least calculated value for Calc. Max. RR, CFM 
NG and Cab. Max. RR, CFM El-3. 

NOTE WGDT releases are nomially allocated 10% of applicable TecR Spec release rate limits 
as par? of control of releases from all pathways. If authorized release rate is greater 
than 10% of limits or because of other conditions, certain additional controls may be 

required as indicated on Release Pennit. 

f. Determine current percent Tech Spec allocated for WGDT releases. Record value. 

g. E Max. % Tech Spec calculated in Substep 6.1.3.e. is greater than the current 
percent Tech Spec allocation, determine requirements for WGDT release. 

1. Inform the Supervisor RA&MC. Determine if the WGDT may or may not be 
released. 

2. If the WGDT may be released, then detennine a maximum release rate to be 
authorized (RRA), CFM, based on Substep 6.1.3.d Calc. Max. RR, CPM, and 
WGDT allocated % Tech Spec. Determine additional controls (if any). 

Allocated % Tech Spec 
100 RRA, CF'M = Calc. Max. RR, CFM x 

3. If the WGDT may not be released, then determine the reason and suggested 
corrective actions to be provided to Operations. 

6.1.4 Complete Waste Gas Decay Tank Release Permit form, Part 2, Release Authorization and 
Requirements, as applicable. 

a. E the WGDT may not be released, =terminate the WGDT release process. 

1. Write, in Part 2, Release Authorization, Permit No., "No Release" or equivalent. 

2. Advise Operations of the situation as soon as feasible. 

3. GO TO Section 7.0. 
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NOTE: Maximum authorized release rate must be less than or equal to 3 CFM. 

b. Determine a release rate to be authorized. 

c. Indicate (4) the WGDT authori-zed for reiea%. Verify the WGDT authorkeed, is the 
same as requested by Operations in Part 1.1. 

d. Record Maximum Author id  Release Rate, CFM. 

e. Calculate the Percent. Tech Spec the Maximum Release Rate Authorized 
(Auth. Max RR, CFM) represents. 

Auth. Max RR, CFM Authorized Release Rate % Tech Spec = 108 x talc. Max. =, CFM 

f. Record the Authorized Release Rate % Tech Spec (round off to two digit$). 

g. If applicable, record any conditions or controls pertaining to the release. 

h. Record next available release Permit No. 

i. Record HP Authorization By Printed Name and Signature, and Date. 

6.1.5 

NOTE: 

Forward Waste Gas Decay Tank Release Permit form to Operations. 

Subsection 6.2 is applicable when the Waste Gas Decay Tank Release Permit form is 
returned from Operations. 

6.2 Waste Gas Decay Tank Release Permit Close Out 

6.2.1 Review the Waste Gas Decay Tank Release Permit fom. Verify recorded release rate or 
rates did not exceed authorized release rate. Verify calculations of waste volume released 
completed in Part 1.2 by Operations. 

6.2.2 Complete Waste Gas Decay Tank Release Pennit form, Part 3, Analyses and Release 
Data. 

a. Record mZ, Released (volume released, fromPart 1.2) 
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- b. Calculate pCi released. Record results. 

pCi Released = Sample pCi/d ,  x mL Released 

c. Record Release Data By printed Name and Initiais, and Date. 

6.2.3 GO TO Section 7.0. 

6.3 Reactor Containment Purge Authorization 

NOTE: Purging is not pennitted without a valid Reactor Containment Purge Permit. A Reactor 
Containment Purge Pernfit is valid from start of purging until routine termination of 
purge, or unless terminated earlier by Health Physics for cause, or as indicated on 
Release Permit. If purge is secured by a valid Containment Gas Monitor or valid Vent 
Vent B gas monitor (RMS) action, the Release Pernit is considered terminated. 

NOTE If damper leakage exists some purge release may occur through VVA. Appropriate 
sampling should be established to evaluate this occurrence. 

6.3.1 When requested by Operations to initiate a Reactor Containment purge permit, then 
obtain from Operation the following information as required to complete AWa&ne,nt 2, 
Reactor Containment Purge Permit Part I. 1, Operations Department Release Request: 
* Reactor Containment (Unit 1 or Unit 2) to be purged, 

Operations By Printed Name and Signature, and Date. 

6.3.2 Sample and analyze, or have sampled and analyzed, the Reactor Containment atmosphere 
to be released. Ensure sampling and analyses includc noble gas radionuclides, 13-3, 
radioiodines, and particulates. 

6.3.3 Prepare Reactor Containment Purge Permit form, Part 3, Analyses and Release Data, as 

applicable. 

a. Record Sample pCi/mL (by radionuclide). 

b. For each radionuclide, multiply sample pCi/mL by prerecorded Release Rate Factor, 
RRF. Record results In column pCi/mL x RRF. 
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NOTE: Either noble gas radionuclides or tritium-iodme-particulates (TIP) will be controlling 
for release rate. Calculating release rate. for iodines and particulates will be based on 
whether the main HEPA-charcoal filter banks will or will not be used during purge and 
if it is desired to take credit for the filters to modify RWs. 

,"-.- 

c. Sum noble gas calculated values of yCi/niL x RRF. Record sum in colunm 
yCi/mL x M F ,  in space for NG pCi/mL x RRF. 

d. Sum TIP radionuclide calculated values of pC&L x RRF. Record s u m  in column 
pCci/mL x RRF, in space for C TIP pCimL x MF. 

e. Calculate. maximum allowable release rate, CFM (Calc. Max. RR, CFM) for both 
noble gas radionuclides (NG) and TIP. Record results of calculations as indicated on 

form. 

f. Calcnlate the maximum percent Tech Spec (Max. % Tech Spec) the release would 
represent if released at 22,000 CFM maximum available purge rate. Record results. 

22 OOO CFM Max. % Tech Spec = 100 x Calc. RR, cFM 

NOTE: Containment purges are normally allocated BO% of applicable Tech Spec dose rate 
limits as part of control of releases from all pathways. If authorii~d release rate is 
greater than 10% of limits or because of other conditions, certain additional controls 
may be required as indicated on Release Permit. 

g. Determine current percent Tech Spec allocated for containment releases. Record 
value. 

h. E Max. % Tech Spec calculated in Substep 6.1.3.f is greater than the current percent 
Tech Spec ailocation, determine requirements for containment release. 

1. Infomi the Supervisor RA&MC. Determine if the containment may or may not 
be released. 
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2. If the containment may be released, then determine a maximum release rate to . 
be authorized (RRA), WM, based on Substep 6.3.3.e Calc. Max. RR, CFM, and 
containment allocated % Tech Spec. Determine additional controls (if sly). 

Allocated % Tech Spec 
180 RRA, CFha = Calc. Max. RR, CFM x 

3. If the containment may not be released, then determine the reason and suggested 
corrective actions to be provided to Operations. 

6.3.4 Complete Reactor Containment Purge Permit form, Part 2, Release Authorization and 
Requirements, as applicable. 

a. E the containment may not be released, =terminate the release process. 

1. Write, in Part 2, Release Authorization, Permit No., "No Release" or equivalent. 

2. Advise Operations of the situation as soon as feasible. 

3. GO TO W o n  7.0. 

NOTE: Maximum authorized release rate must be less than or equal to 22,000 CFM. 

b. Determine a release rate to be authorized. 

c. Indicate (4) the containment authorized for purge. Verify the containment 
authorized, is the same as requested by Operations in Part 1.1. 

d. Record the Maximum Authorized Purge Rate, CFM. 

e. Calculate the percent Tech Spec the Maximum Authorized Release Rate 
(Auth. Max RR, CFM) represents. Record % Tech Spec (round off to two digits). 

Auth. Max RR, CFM Authorized Purge Rate % Tech Spec = 100 x lealc. Max. RR, CFM 

f. Record any conditions or controls pertaining to the release (e.g., require main €EPA- 
charcoal filter bank filtration, no purge during WGDT release). 

1. Operations shall be instructed to monitor both VVA and VVB radiation monitors 
upon initiation of the release. 

2. Operations shall be instructed to observe the stat  of the purge on MGPI monitors 
if available. 
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-_ g. Record next available release Pennit No. 

h. Record tP Authorization By Flinted Name and Signature, and Date. 

6.3.5 

6.3.6 

Fornard Reactor Containment Purge PemLit form to Operations. 

Ensure required Reactor Containment sampling and analysis program is initiated as 
required to determine activity released in accordance with Subsection 6.4. 

NOTE Subsection 6.4 is applicable when the Reactor Containment Purge Permit form is 
returned from Operations. 

6.4 Reactor Containment Purge Permit Close Out 

6.4.1 Review the Reactor Containment Purge Permit form, Part 1.2. 

a. Verify recorded purge rates did not exceed authorized release rate. 

b. Verify required data are recorded. 

Complete Reactor Containment Purge Permit form, Part 3, Analyses and Release Data. 6.4.2 

NOTE: Particulate and radioiodines activity due to purge is calculated based on the continuous 
particulate and charcoal sampler in Vent Vent B. 

Purge volume and noble gas and €3-3 activity released is determined as instructed by 
Supervisor RA&MC. The following methods or alternates may be used. 

Vent Vent B sampling and analysis at a frequency appropriate to determine activity 

released during purge, 
Reactor containment volume for purge volume 

NOTE 

a. If Vent Vent B (VVB) and Vent Vent A (VVA) sampling and analysis was 
impiernented, then obtain sample and analysis data performed at required €requencies 
for noble gas and H-3 activity. Caiculate activity released. 

1. For each sampling and analysis data set, determine VVB and VVA flow rate or 
VVB and VVA Flow Integrator (FI) start and stop reading, applicable to the. 
sample. 
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2. Calculate volume released between saniple sets, as applicable. 

Volume, mk. =Vent CFh4 x Purge Time, minutes x 2.832E-i-4 mL/ft3 

Volume, mL = 1.42Ei9 X (Vent FI stop reading - Vent FI start reading) 

Where %.42E+9 = 50,000 x 2.83234 mL/ft3 
50,000 = Factor to conven difference in FI readings to ft3 

3. Calculate activity released between sample sets. 

Activity Released, pCi = Volume, mL X Nuclide pCdmL 

b. If reactor containment volume is used for purge volume, then use 5.21E+10 mL. 

Activity Released, $3 = 5.213+10 mL X Nuclide yCi/mL 

c. Record yCi released by nuclide. 

d. Record Release Data By Printed Name and Initials, and Bate. 

6.4.3 GO TO Section 7.0. 

6.5 Reactor Containment Hogging Authorization 

NOTE: Hogging is not permitted without a valid Reactor Containment Hogging Permit. A 
Reactor Containment Hogging Permit is valid from start of hogging until routine 
termination of hogging, or unless terminated earlier by Health Physics for cause, or as 
indicated on Release Permit. If a valid Containment Gas or Particulate Monitor (RMS) 
alarm occurs, the Release Permit is considered terminated. 

6.5.1 When requested by Operations to initiate a containment hogging permit, then obtain from 
Operations the following information as required to complete Attachment 3, Reactor 
Containment Hogging Permit, Operations Department Release Request: 

Reactor Containment (Unit I or Unit 2) to be hogged, and 
* Operations By Printed Name and Signature, and Date. 

Sample and analyze, or have sampled and analyzed, the Reactor Containment atmosphere 
to be released. Ensure sampling and analyses include noble gas radionuclides, H-3, 
radioiodines, and particulates. 

6 . 5 2  
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.. 
6.5.3 If hogger steam supply is contaminated (e.g., secondary coolant greater th.an 

1E-5 pCi/mL beta-gamma activity), then prepare Attachment 4, Miscellaneous Gaseous 
Release Permit as instructed by Supervisor RA&MC. 

Prepare Reactor Containment Hogging Permit form, Part 3, Analyses and Release Data, 
as applicable. 

6.5.4 

a. Record Sample pCimL (by radionuclide). 

b. For each radionuclide, multiply the sample pCi/rnL by the prerecorded Release Rate 
Factor, R1F. Record results in column pCi/mJ- x RRF. 

NOTE Either noble gas radionuclides or tritium-iodine-particulates (TIP) will be controlling 
for release rate. 

c. Sum noble gas calculated values of pCi/mL x RRF. Record s u m  in colunm 
pCi/mL x RRF, in space for NG pCi/mL x RRF. 

d. Sum TIP radionuclide calculated values of pCi/mL x RRF. Record sum in column 
pCi/mL x RRF, in space for TIP pCi/mI, x RRF. 

e. Calculate maximum allowable release rate, CFM (Calc. Max. RR, CFM) €or both 
noble gas radionuclides (NG) and TIP. Record results of calculations as indicated on 
f0l-n-i. 

f. Calculate the nmximm percent Tech Spec (Max. % Tech Spec) the release would 
represent if released at 4500 CFM maximum available hogging rate. Record results. 

4500 CFM Max. % Tech Spec = 100 x talc. Max. RR, cFM 

- .. 

NOTE: Containment hogging is normally allocated 10% of applicable Tech Spec dose rate 
limits as part of control of releases from all pathways. If authorized release rate is 
greater than 10% of limits or because of other conditions, certain additional co~h-01~ 
may be required as indicated on Release Permit. 

g. Determine current percent Tech Spec allocated for containment hogging. Record 
value. 
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h. E Percent Tech Spec calculated in Substep 6.1 3.f. is greater than the current percent 
Tech Spec allocation, 

.. 

determine requirements for Containment hog. 

1. Inform the Supervisor RA&MC. Determine if the containment may or may no? 
be hogged. 

2. If the containment may be hogged, then d e t e d e  a maximum reledse rate to be 
authorized (RRA), CFM, based on Substep 6.5.4.e ealc. Max. RR, GEM, and 
containment hog allocated % Tech Spec. Determine additional controls (if any). 

RRA, CFhl= Calc. Max. RR, CFM x Allocated % Tech Spec 
100 

3. If the containment may not be hogged, then determine the reason and svggested 
comecZive actions to be provided to Operations. 

6.5.5 Complete Reactor Containment Hogging Permit form, Part 2, Release Authorization and 
Requirements, as applicable. 

a. E the containment may not be released, =terminate the release process. 

1. Write, in Part 2, Release Authorization, Permit No., "No Release" or equivalent. 

2. Advise Operations of the situation as soon as feasible. 

3. GO TO Section 7.0. 

NOTE: Maximum authorized release rate must be less than or equal to 4500 CFM. 

b. Determine a release rate to be a~thorii.ed. 

c. Indicate (4) the containment authorized for hog. Verify the containment authorized, 
is the same as requested by Operations in Part 1.1. 

d. Record the Maximum Authorized Hog Rate, CFM. 

e. Calculate the percent Tech Spec the Maximum Authorized Release Rate 
(Auth. Max RR, CFM) represents. Record % Tech Spec (round off to two digits). 

,... , 

Auth. Max RR, CFM Authorized Purge Rate % Tech Spec = 100 x Calc. Max. RR, Cbx 
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f. If applicable, record any conditions or controls pertaining to the release (e&, no 
hogging during WODT release). 

- 

g. Record next available release Permit No. 

h. Record Up Authorization By Printed Name and Signature, and Date. 

6.5.6 

NOTE 

Forward Reactor Containment Hogging Permit fom to Operations. 

Subsection 6.6 is applicable when the Reactor Containment Hogging Permit form is 
returned from Operations. 

6.6 Reactor Containment Hogging Permit Close Out 

6.6.1 Review the Reactor Containment Hogging Permit form, Part 1.2. 

a. Verify recorded hogging rate did not exceed authorized release rate. 

b. Verify required data are recorded. 

c. Verify hogging volume and rate calcuiations, based on data recorded by Operations. 

6.6.2 

NOTE 

Complete Reactor Containment Hogging Permit form, Part 3, Analyses and Release Data. 

If ganima emitting nuclides (other than those listed on the form) are measured, they 
must be accounted for in release records. 

a. Record tnL Released. 

b. Calculate pCi released for each nuclide with data. Record resutts. 

pCi Released = Sample pCi/mL x mL Released 

c. Record Release Data By Printed Name and Initials, and Date. 

6.6.3 GO TO Section 7.0. 
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ase Authorization 

NOTE: Miscellaneous gaseous releases include batch releases of noble gases which may not be 
accounted for by routine sampiing, or any planned release not b e i g  routed through the 
Process Vent or Ventilation Vents (e.g., steam driven aux feedwater pump testing if 
primary to secondary leakage exists). 

Miscellaneous releases through either VVA or VVB may result in releases through the 
other stack if damper leakage exisis. 

NOTE 

6.7.1 When requested by Operations to initiate a miscellaneous gaseous release permit, then 
obtain from Qperatisns the following information as required to complete Attachment 4, 
Miscellaneous Gaseous Release Permit, Part 1.1, Operations Department Release 
Request: 

Source of release, 
* Maximum expected release rate, CFM, 
0 Release medium (gas, steam, other), and 
* Operations By Printed Name and Signature, and Date. 

6.3.2 Sample and analyze, or have sampled and analyzed, source to be released. Ensure 
analysis is IAW with Up-3010.031, Radioactive Gaseous Waste Sampling and Analysis. 

Prepare Miscellaneous Gaseous Release Permit form, Part 3, Analyses and Release Data, 
as applicable. 

6.7.3 

a. Record Sample pCi/mL (by radionuclide based on sample analyses performed). 

b. Indicate the release mode. Check (4) if the release is considered Ground level 
(release other than Process Vent) or Mixed Mode (Process Vent release). 

c. For each noble gas radionuclide, multiply sample pCi/mL by prerecorded Release 
Rate Factor, RRF for the release mode. Record results in column pCi/mL x RRF. 
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NOTE The Supervisor RA&MC m y  authorize partition factor use for s t e m  release 
calculations (e.g., steam driven aux feedwater pump). If the release will be filtered, 
then credit may be taken for the filters used. 

d. If partition factors are used, then adjust RRFs as applicable (e.g., if a factor of 0.1 is 
used, then the recorded RRF is reduced by 0.1). Record, in column Remarks or 
Partition F&OK for applicable nuclide, the factor used. 

e. If credit is to be taken for filter use, then adjust RRFs as applicable. 

1. Indicate (4) filter used (one or both HEPA and charcoal). 

2. If HEPA filter is used, then reduce particulate RRFs by 0.01 or other value as 

directed by the Supervisor lRA&MC. 

3. If charcoal filter is used, then reduce 1-131 and E133 RRF by 0.1 (e.g., for 
ground level release, 1-131 RRF is reduced from 4.75E+l to 4.75EiQ). 

f. For each particulate or iodine nuclide, multiply sample pCi/mL by RRF (adjusted if 
applicable) for the release mode. Record results in column pCi/mL x WIF. 

NOTE Either noble gas radionuclides or tritium-iodine-particulates (TIP) will be controlling 
for release rate. 

g. Sum noble gas calculated values of pCi/mL x RRF. Record sum in spacc for 
NG pCihnL x RRF (in column pCi/mL x RRF). 

h. Sum TIP radionuclide calculated values of pCi/mL x RRF. Record sum in space for 
TIP pCi/mL x RRF (in column pCi/mL x RRF). 

i. Calculate maximum aUowable release rate, CFM (Calc. Max. RR, CFM) for both 
noble gas radionuclides (NG) and TIP. Record results of calculations as indicated on 
form. 

1 
pCi/mL x RRF Calc. Max. RR, CFM = 2: 
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"- 

j. Calculate the maximum percent Tech Spec (Max. % Tech Spec) the release would 
represent if released at maximum expected CE;M release rate. Record results. 

maximum expected release rate CFM 
Calc. Max. RR, CFM Max. % Tech Spec = 100 x 

NOTE Miscellaneous releases are normally allocated 10% of applicable Tech Spec dose rate 
limits as part of control of releases from all pathways. If authoiized release rate is 
greater than 10% of Limits or because of other conditions, certain additional controls 
may be required as indicated on Release Permit. 

%. Determine current percent Tech Spec allocated for miscellaneous releases. Record 
value. 

1. E Max. % Tech Spec calculated in Substep 6.7.3.j is greater than the c m n t  percent 
Tech Spec allocation, determine requirenients for Miscellaneous release. 

1. Infonn the Supervisor RA&MC. D e t e h e  if the Miscellaneous source may or 
may not be. released. 

2. If the source may be released, then determine a maximum release rate to be 
authorized m), CFM, based on Substep 6.7.3.i, Calc. Max. RR, CFM, and 
miscellaneous releases allocated % Tech Spec. Determine additional controls 
(if any). 

Allocated % Tech Spec 
100 RRA, CFM = Calc. Max. RR, CFM x 

3. If the source may not be released, then determine the reason and suggested 
corrective actions to be provided to Operations. 

6.7.4 Coniplete Miscellaneous Gaseous Release Permit form, Part 2, Release Authorization and 
Requirements, as applicable. 

a. E the Miscellaneous source may not be released, terminate the Miscellaneous 
release process. 

1. Write, in Part 2, Release Authorization, Permit No., "No Release" or equivalent. 
2. Advise Operations ofthe situation as soon as feasible. 
3. GO TO Section 7.0. 
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NOTE: Maximum authorized release rate must be less than or equal to maxin-~um expected 
release rate indicated by Operations. 

b. D e t e h e  a release rate to be authorized. For BRT Vent releases, use 40 scfm 
unless another value is authorized by Supervisor RA&MC. 

c. Indicate source authorized for released. Verify the source authorized, is thc same as 

requested by Operations in Part 1.1. 

d. Record the Maximum Release Rate Authohizd, CFM. 

e. Calculate the Percent Tech Spec the Maximum Reiease Rate Authorized 
(Auth. Max RR. CI;M) reuresents. 

I .  

Auth. Max RR CFM 
cFM Authorized Reiease Rate % Tech Spec = 100 x c.alc. Max. 

.. 

f. Record the Authorized Release Rate % Tech Spec (round off to two digits). 

g. E applicable, record any conditions or controls pertaining to the release.. 

1. Releases through either VVA or VVB shall inciude conditions or controls to 

monitor both VVA and VVB radiation monitors from onset of release. 

2. Controls and conditions for releases via VVA or VVB shall include instructions 
for Operations to mark start and end of release on MGPI strip chart (if 
applicable). 

h. Record next available release Permit No. 

i. Record HP Authorization printed Name and Signature, and Date. 

67.5 Forward Miscellaneous Gaseous Release Pennit form to Operations. 

NOTE: Subsection 6.8 is applicable when the Miscellaneous Gaseous Release Permit form is 
returned from Operations. 

6.8 Miscellaneous Gaseous Release Permit Close Out 

6.8.1 Review the Miscellaneous Gaseous Release Permit form. Verify recorded release rate or 
rates did no( exceed authorized release rate. Verify calculations of waste volume released 
completed in Part 1.2 by Operations. For BRT Vent releases, determine the volume 
released based on volume of water added to the BRT being filled 
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j.. 6.8.2 Complete Miscellaneous Gaseous Release Permit, Part 3, Analyses and Release Data. 

a. Record rrmL Released (volume released, from Part 1.2) 

NOTE For BRT Vents, unless another method is approved by Supervisor RA&MC, use 
highest concentration released for each isotope EBetected during the sample period in all 
samples taken. 

b. Calculate pCi released. Record results. 
Ensure that for iodine samples obtained fron the MGPI iodine samplers, the 

concentration was corrected for transmission line losses IAW, E.P-301O.O3 1, 
Radioactive Gaseous Waste Sampling and Analysis. 

0 pCi Released = Sample pCi/mL x mL Released 

c. Record Release Data By Printed Nanie and Initials, and Date. 

7.0 FOLLOW-ON 

7.1 FoIIow-O~ Tasks 

7.1.1 Forward completed forms, or equivalent, to Supervisor RA&MC for review. 

Waste Gas Decay Tank Release Permit 

0 Reactor Containment Purge Permit 
Reactor Containment Hogging Permit 

* Miscellaneous Gaseous Release Pemrir 

7.1.2 Place the reviewed forms in the designated location pending completion of release 
accountabibty records, in accordance with HP-3010.032, Radioactive Gaseous Waste 
Accountability and Dose Calculations. 

7.2 Records Disposition 

Forward the following hecords to Records Management in accordance with VPAP-1701, Records 
Management. 

0 Waste Gas Decay Tank Release Permit 

Reactor Containment Purge Permit 
0 Reactor Containment Hogging Permit 
* Miscellaneous Gaseous Release Permit 
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WGDT Release Operaths By 
Date and Time PSlG RateCFM (Printed Name) 1 (~nitia~s) Remark 

ATTACHMENT 1 

WASTE GAS DECAY TANK RELEASE PERMIT 
page 1 of 1) 

WGDT released: n 1 -GW-TK-1 
At each start and s t ~ p  of release, record data Indicated below. M e r  release, return Permit to Heath Physics. 

stop 

1 Calc. Max. RR, CFM #-3 = H-3 ~Ci/mL R ~ F  = CFM 
%Tech Spec Allocated for WGDT I 

Transfer release data to release records? U Yes n No 
Supv. RABMC (Signature) Date Release Records By (Printed Name) Release Records By (Signature)/ Date 
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.- ATTACHMENT 2 
page B of 1) 

REACTOR CONTAINMENT PURGE PERMIT 
PART 1.1 - OPERATION8 DEPARMENT RELEASE REQUEST 

'rior tu release, complete Parl 1.1. Fornard Release Permit to Health Physic3 for release authorlzatbn. 
3eactor Containment: U Unit 1 U Unit 2. Release Type: Purge 

4t start and stop of purge, record data indicated below. After purge, return Purge PenR to Health Physics. 

CFM. Authorized Burg 

Nuclide 
Kr-Em 
Kr-85 
Kr-87 __ 
Xe-l31 m 
Xe-133m 
Xe-133 
Xe-135m I 
Xe-135 
KW!? ~ ~~ ~ ~ ~ 

Ar-41 

E!:!!? . 

Ccmplete Prior 10 Release 
Samp:e etease Fiate 7 vCi/mL x 

. r. 'fl.. ......... 
I I 

mL Released 

I 
* Based on total bQdV dose factor. - .  

I I ** Based on skin dose factors. 
Take wsditfor HEPA-Charcoal filtration? n Yes n No. If yes, then reduce iodine and paftkulate RRF ____.I_ by appropriate factor. 

P __ 

I-IJJ I I . I _ L L ? - F L  
2: TIP" ~Ci/rnL x R 

100 x 22 000 CFM 
Calc, Max,'FIR, cFM.. = ~ 

CFM Max. Tach Spec - 9 
Calc. Max. FIR, CFM NG = NG RRF - 

1 %Tech Spec Allocated for Source = 
** Use lowest NG or TIP Calc. Max RR. CFM. cFM Calc. Max. RR. CFM TIP = 

Transfer release data tu release records? U Yes 0 No 
Supv. RA&MC (Signature) Date Release Recurds By (Printed Name) Release Records By (Signature) Date 

Fci,mL R R ~  
= 
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ATTACHMENT 3 
(Page. 1 of I) 

REACTOR CONTAINMENT HOGGING PERMIT 

after release, ample 

CFM mb- 

orlzed Reiease Rate: CFM. Ratels: - 

Complete Prior to Release 
Sample I Reiease Rate 1 uCl/mL x 

mL Released 

Nuclide I pCVmL I Factor, RRF 1 Applicable RRF 1 pel Released I I 
1 I . 0. I 

I I I I I 
I * Based on total body dose factor. 

Caic. Max. RR, CFM TIP = 
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ATTACHMENT 4 
(Page 1 of 1) 

MISCELLANEOUS GASEOUS RELEASE PERMIT 
PART 1.1 ~ OPERATIONS DEPARTMEN+ RELEASE REQUEST 

Prior to release, complete Part 1.1, forward Release Permit to Health Physics for release authorization. 
Source of release 

i I 
PART 1.2 - OPERATlOMS DEPARTMENT RELEASE DATA 

During and after release, mrnplete Part 1.2. Return to Health Phvsics for m ~ l e t l o n  of release records. 
Release Release   per at ions BY 
Status Date and Time Rate CFM (Printed Name) I (Signature) Remafks 
Start I I I I I 

I I 

- stop I 
Volume ~sleased, ft3 = CFMx- rnlnutes = @. rnL= @ x 28,320 = mL 

As indicated and 

- I 
Volume ~sleased, ft3 = CFMx- rnlnutes = @ x 28,320 = mL 

As indicated and 

1 100 x CFM = CFM Max. % Tech Spec = Calc, Max, RR, CFM%. = ~ 

Calc. Max. RR, CFM NG = 
NG pCdmL x RRF 

%. Tech Spec Allocated for Source = ." I 
CFM ** Use lowest NG TIP Cab. Max RR. CFM. Calc. Max. RR, CFM TIP = I: TIP cl,mL RRF .= 

Data to Release Records By (Printed Name) (Initials) Date Supv. WABMC (Signature) Date 

i 
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~- 1.0 PURPOSE 

1.1 This procedure provides instructions for responding to an abnormal release of radioactive 
materials in liquid pathways, including samplimg, analysis, evaluation, and accountability. 

2.0 REFERENCES 

2.1 Source Documents 

2.1.1 

2.12 

2.1.3 

10 CPII 20, Standards for Protection Against Radiation 

10 CFR 50, Domestic Licensing of Production and Utilization Facilities 

40 CFK 302, Designation, Reportable Quantities, and Notification 

2.2 Tcehnical Specifications 

2.2.1 

2.2.2 

2.2.3 

2.2.4 SNSOC Responsibilities (IFSAR) 

ITS 5.5.4, Radioactive Effluent Controls progrrptu 

ITS 5.6.3, Annual Radioactive Effluent Release Report 

ITS 5.5.1, Qffsite Dose Calculation Manual (ODCM) 

2.3 Technical References 

2.3.1 

2.3.2 

2.3.3 

2.3.4 

2.3.5 

2.3.6 

2.3.7 

2.3.8 

2.4.9 

WAP-1701, Records Management 

VPAP-2103N, Qffsite Dose Calculation Manual (ODCM, NAPS) 

VPAP-2802, Notifications and Reports 

North Anna Power Station Abnomal Operating Procedures (APs) 

North Anna Power Station Emergency Phn hplementing kocdures (EPIPs) 

HF-1032.010, Madiological Suwey Records 

HF-3010.022, Radioactive Liquid Waste Accountability and Dose Calculations 

HP-3010.050, Preparing Effluent Records md Reports Using Computer Programs 

NUREG/CR 5569, Wealth Physics Position Data Base, HPPOS 254, Definition of 
Unplanned Release 

.... 
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2.4 

3.0 

4.0 

4.1 

4.2 .._ 

4.3 

'1 

Commitment Documents 

None 

INITIAL CONDITIONS 

An abnomal release of radioactive materials in a liquid pathway has occurred, typically as 
indicated by one or more of the following: 
0 Operations Department determination, 

Radiation Monitoring System (RMS) indication, 
* Observation of a release in progress which meets VF'AP-2103N, Offsite Dose Calculation 

Manual, classification criteria for unplanned release, or 
* hplementation of an Operation Abnowal Operating Procedure (AP) or Emergency Plan 

Implementing Procedures @€'E's). 

PRECAUTIONS AND LIMITATIONS 

The Supervisor Radiological Analysis and Material Control (RAgtMC) shall emure qualified 
personnel are available to perform the instructions provided in this procedure. 

This procedure has 5 subsections for the following objectives. 

Actions to be taken in the event of a s t e m  generator high capacity blowdown system, radiation 
monitor a h m  

* Samplimg and analyses for determinirrg the radionuclides released 

0 Evaluating the release, including determining the. activity released and an asscsment of percent 
Technical Specifisations 

e Evaluating liquid activity concentrations in unrestricted area for NRC notification requirements 

* Accounting for the activity released in release records 

Use of a given subsection is based on the particular needs at the time. For a relase to an 
unrestricted area, sampling and analyses, and evaluating the release are required as a minimum. 

If EF'IPs have been initiated due to an abnormal release, then the following apply. 
e Implementation of EPIPs takes priority over this procedure. 

Use of this procedure during the emergency phase shall be as directed by responsible 

emergency response personnel. 
Use of this procedure upon completion of the emergency phase (e.g., for nuclide 

accountability) shall be as directed by Supervisor RA&MC. 
* An EPA RQ screening will likely be required in accordance with this procedure. 
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Accountability should be completed In a timely manner such that pontine 31 day dose calculations 
include the contributions of the abnormal release. 

If ODCM based dose calculations due to the abnormal release are desired, then calculate dose in 
accordance with HP-3010.022, Radioactive Liquid Waste Accountability and Dose Calculations. 

Computer generated WOrkShlcxtS and records are acceptable. 

SPECIAL TOOLS AND F Q U E ~ N T  

* Computer, if used for records or dose calculations 

INSTRUCTIONS 

NOTE The following section provides guidance on actions to be taken in the event of a stem 

generator high capacity blowdown system radiation monitor alarm. If the abnormal 
release is due to such an event, then go to section 6.2. 

Actions to be Taken in the Event of a Steam Generator High Capacity Blowdown System 

Radiation Monitor Alarm. 

6.1.1 Obtain or have obtained a one (1) liter (I,) sampie from Unit-l (Unit-2) steam generator 
high capacity blowdown system effluent. If obtaining the sample, then: 

0 At sample pane1 1-EI-CB-385M2 (Unit-I) or 2-EI-CB-385Ki (Unit-2), Open 14s- 
786 (Unit-1) or 2-SS-1037 (Unit-2) 

* Purge approximately six (6) liters to flush line (purge volume is identical for both 

units) 

Obtain a one (1)  liter sample 

Shut 1-SS-786 (Unit-1) or 2-SS-1037 (Unit-2) 

NOTE Do not delay gamma analysis while preparing tritiuna samples. 

6.1.2 Analyze the sample for principal gamma emitters and tritium. 
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" _  6.1.3 If either gamma emitters and/or tritium are detected, then perform the following actions: 

Have Chemistry obtain samples of the affected unit's individual 

not already obtained. Analyze for gamma emitters and tritium. 
generators, if 

* Notify Supervisor RA&MC or designee. 

Obtain from Operations the glow rate of the release. If unable to obtain a flowrate, use 

a value of 201 gpm and make a notation to that effect in the remarks. 

6.1.4 If peaks, other than those due to naturally occurring isotopes are detected, then contact 
the Supervisor RA&MC or designee for advice/guidaaace OR identification. 

If no peaks, other than those due to naturally occurring isotopes are detected, then inform 
Operations that no radioactivity was detected and terminate this procedure. 

6.1.5 

6.2 Sampling and Analysis for Abnormal Liquid Release 

NOTE: The objective of sampliig is to obtain representative sample or samples so that total 
activity released to unrestricted areas and nuclide concentrations in unrestricted areas 
may be evaluated as accurately as possible. A sample of the undiluted liquid is 
preferre& if this is not practical, a diluted sample is the next choice. 

Sample identification data should be marked on the container. The data should include 
sample volume, location where sample was obtained, and the sample date and time. 

NOTE: 

6.2.1 Obtain samples representative of release. As practicai, apply the following considerations. 

If the release is ongoing, then obtain at Least one sample of the undiluted liquid. 

* If an undiluted sample cannot be obtained OF the flow rate can not be determined, then 

obtain at least one sample from discharge canal which will contain the diluted reiease. 

If the release has been terminated, then obtain at leas% one sample of any remaining 

undiluted liquid. 

* If tlie release is through a pathway with a sampler, then obtain a sample from the 

sampler's sample collection vessel. 

If liquid was rcleased through a storm drain and an undiluted sample cannot k 
obtained, then obtain a sample from at least one manhole downstream of the Liquid 
entry point into the storm drain system. 
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-- Look for any indication which m y  assist in estimating release rate or volume. 

* Request the on-duty Shift Supervisor Health Physics or Supervisor RA&MC C J ~  

designee to determine the need to obtain of€ site saniples. 

6.2.2 Transfer samples to appropriate location for preparation and analyses (normally the Hot 
Lab and Count Room). 

NOTE 

6.2.3 

Initial assessments may be made without tritiurm analysis results, if deemed appropriate. 

Analyze the samples for gamma isotopic and tritium, if feasible. 

a. For each nuclide with measured activity, express results as pCUniL. 

b. If a diluted sample was obtained (e.g., from discharge canal) and arnalyzerl, then 
clearly mark the analysis printout to indicate a diluted sample was counted. Record 
an amount for the estimated dilution which o c c ~ e d  or other data applicable to the 
dilution (intent is to be able to late estimate undiluted source activity pCi/mL). 

c. Ensure the analysis printout indicates the sample location and source of release 
(e.g., 1-RS-TK-lA, or discharge canal s'ample during release of I-RS-TK-1A). 

6.2.4 Save all samples until di.yosal is authorized by Supervisor RA&MC. 

6.2.5 Determine nuclide accountability as instructedl by Supervisor Bt\&MC. 

6.3 Evaluating Abnormal Liquid Release 

NOTE At least one Abnormal Liquid Release to Unrestricted Area Worksheet shall be 
completed which includes an evaluation for % Tech Spec. 

NOTE: It is not necessary to complete the release description prior to evaluating the release. 
Each step should be completed as the situation, manpower, and data allow. 

6.3.1 Initiate an Abnormal Liquid Release to Unrestricted Area Worksheet (Attachment E). 
Record available &ita in Part 1, Release Description. 

a. Record a Worksheet ID Number (to uniquely identify the worksheet). 

b. Record Release Start Date and Time. 
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i, 

c. I€ the release has k n  terminated, then record Release Stop Date and Time. 
Calculate and record the Release Duration, Minutes. 

d. Indicate (4) the Source of Release. If the particular source is not prerecorded, then 
check (4) the blank box and record a description of source. 

e. Obtain from Operations the peak waste strerun flow rate, GPM. Record the value 
and other applicable information. 

1. If Operations indicates the release rate is estimated, then check (4) E 4 stimated 

Flow Rate. 

2. If Operations can not provide a release rate, then check (4) 6,000 GPM Default. 

f. Record Number of Circulating Water Pumps Running. 

g. Calculate and record Dilution Water blow Rate, GPM. 

Dilution Water Flow Rate, GPM = No. of Cm. Water Pumps Running x [218,000 x (% throttle/100)] 

6.3.2 Complete Abnormal Liquid Release to Unrestricted Area Worksheet. Paxt 2, % Tech. 
Spec. and Activity Released Determination. 

a. For each nuclide with measured activity, record Source pCi/mL (based on analyses 
of the liquid released). 

1. If analytical results are available for a source s m p k ,  then record these values. 

2. If only analytical results of diluted sample are available, then perform the 
required adjustments to estimate source pCi/mL. If applicabie, use the 
following equation. 

'+.._- 

b. If a measured nuclide is not prerecorded, then record the nuclide symbol m d  a value 
for nuclide Allowable Concentration in Water (ACW), pCi/mL. 

ACW, p C h L  = 10 x 10 CFR 20 Appendix B, Tabie 2, Col. 2 value for nuclides 
other than noble gas radionuclides, or 

= 2B-4 for noble gas radionuclides 
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h- c. For each nuclide with recorded activity, calculate and record Source ACW Fraction 
as: indicated on the worksheet Sum the Source ACW Fractions. Record Total. 

d. Calculate Source Maximum Allowable Flow Rate, GPM. Record results. 
Dilution Water Flow Rate, GPM Maximum Allowable Flow Rate, GPM = sum of Source ACW Fractions 

e. Calculate Maximum % Tech. Spec. Record results. 
100 x Waste Peak Flow Rate, GPM 

Maximum Allowahle Flow Rate, GFM Maximum % Tech. Spec. .:: . . . . . - 

f. For each applicable batch or continuous liquid waste release occurring concurrently 
with the abnomal release, obtain Maximum % Tech. Spec. Add these values to the 
abnomal release % Tech. Spec. to determine Total % Tech. Spec. Record results. 

6.3.3 E %Tech Spec evaluation is greater than 100%, -notify the Shift Supervisor 
Health Physics and Supervisor RA&MC. Perfom an W A  RQ screening and an 
evaluation for 10 CFR 50.72 notification applicability. 

NOTE: The screening worksheet is intended to determine if notification to the National 
Response Center is required in accordance with 40 CFR 302. Ifthe sum of fractions of 
activity released to RQ values is less than one, then notification is not required. If the 
value equals or exceeds one, then notification is required. The sum of Fractions of 
activity released includes concurrent releases. A follow-up evaluation will be required 
during completion of Subsection 7.1, Follow-On Tasks. 

a. For each nuclidc with measmed activity, calculate the kCi Released. 
p3 Released = Source pZi/rnI, x mL R e l e a d  
Where mL Released is volume of waste released and represented by the sample. 

b. Ensure values arr: available for the curies released for each nuclide for a 24 hour t h e  

period which includes all liquid releases during the period, including those exceeding 
and not exceeding Tech Specs. 

c. Initiate an EPA RQ Screening Worksheet for Liquid Release (Attachment 2, 
Fiom IP-3010.023-2). 

d. Record the release data. Calculate and record Release RQ Fraction. 
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NOTE The Qperations Shift Supervisor is responsible for ensuring required 40 CFR 302 

6.3.4 

6.3.5 

6.3.6 

notification is accomplished. 

e. E Total Release RQ Fraction is greater thaw 1, =notify the Shift Supervisor 
Health Physics. Ensure the Operations Shift Supervisor is notifid. 

f. Evaluate release for 10 CFR 50.9’2 notification applicability in accordance with 
Subsection 6.4, Evaluating Liquid Concentrations in Unrestricted Areas. 

On each worksheet completed, record Prepared By Printed Name and Signature, and Date. 

F Q I - W ~  the completed worksheets to the Shift Supervisor Health Physics. 

Forward a copy of the following worksheets, if completed and indicated by the Shift 
Supervisor Health Physics, to the Operations Shift Suprvisor for review: 

Abnormal Liquid Release to Unrestricted Area Worksheet (Attachment l), 
EPA RQ Screening Worksheet for Liquid Release (Attachment 2), and 

0 Abnormal Liquid Release - Liquid Concentration Worksheet (Attachment 3). 

6.4 Evaluating Liquid Concentrations in Unrestricted Areas 

NOTE: If an a b n o m l  release has the potential to cause concentrations exceeding 20 times 
10 CFR 20 Appendix B Table 2, Column 2 values (other than tritium and dissolved 
radiogases) when averaged over 1 hour in an unrestricted area, then the release shall be 
evaluated for notification required by 10 CFR 50.72. 

6.4.1 Initiate an Abnormal Liquid Release - Liquid Concentration Worksheet 
(Attachment 3). Record applicable data as required to describe release. 

a. Record a Worksheet ID Number (to uniquely identify the worksheet). 

b. Record applicable data as required to identify release and any assuniptions used to 
determine liquid radioactivity concentrations. 

c. Record the 1 Hour Release Start Date and Tinie and Stop Date and Time. 
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d. Record data for diluted waste volume. 
Waste Volume Releasecl in 1 Hour Pe r id  is the 1 hour period of interest which 

includes the peak waste stream flow rate. 

E release duration is < I hour, 
rate &pm) x release duration (min). 

* E release duration is 2 1 hour, 

rate ( g p )  x 60 minutes. 
Dilution Water Volume Available for Waste in 1 Hour Period is volume of 

dilution water in the 1 hour period of interest. 

Total Diluted Waste Volume in 1 Hour Period, Gallons is the volume of waste 

plus volume of dilution water in 1 hour period of interest. 

waste volume is peak waste stream flow 

waste volume is peak waste stream flow 

* Total Diluted Waste Volume in 1 Hour Period, mL is volmne expressed in mL. 

e. For each nuclide known or suspected to have been released, record the Activity 
Released in 1 Hour (pCi, release during the 1 hour period of interest). 

f. For each nuclide with recorded activity released, calculate liquid concentration, 
pCi/mL, in unrestisled area (Unrestricted pCi/mL) as indicated on worksheet. 

g. For each nuclide with recorded data, calculate fraction of effluent concentration in 
water Limit (HCW Fraction). Record results. 

Unrestricted CimI, ECW Fraction = Ecw ,C:mL 

h. Calculate and record Total ECW Fraction. 

i. Indicate (4) the applicable box for the NRC notification requirement based on Total 

ECW Fracqions and advise 1-P Shift Supervisor. 

j. Record any remarks or conclusions considered appropriate. 

k. Record Prepared By F’rinted Name and Signature, and Date. 
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6.5 Accounting for Abnormal Liquid Release 

NOTE During the evaluation of an abnonnal release, several Abnormal Liquid Release to 
Unrestricted Area Worksheets may be completed. The worksheet or worksheets 
selected to be used for accountability should be designated by the Supervisor RA&MC 
as appropriate for this purpose. 

6.5.1 Obtain the appropriate Abnormal Liquid Release to Umeszricted Area Worksheets to be 

used to account for the activity released during the abnormal release. 

a. Lfrequiaed, calculate and record pCi relemed for each measured nuclide. 

NOTE Abnormal liquid release data is accounted for similar to accounting for routine planned 
releases. The following steps refer to forms provided in procedure HP-3010.022, 
Radioactive Liquid Waste Accountability and Dose Calculati~ns. Equivalent form or 
alternate accountability techniques are acceptable if activify released is addressed. 

The abnormal reEease may be accounted for as either a batch release or as a continuous 
release as considered appropriate. The choice is not critical since dose calculations do 
not depend on the release type, 

NOTE 

6.5.2 Obtain the analysis summary worksheet form which covers the period when the abnormal 
release occurred. Either of the following fonns may be applicable: 

Batch Liquid Waste Analysis Summary Worksheet, or 
* Continuous Liquid Waste Analysis S u m n ~ q  Worksheet 
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NOTE: Normally, data from several release permits way be summarid and recorded in a 
Batch or Continuous Liquid Waste Analysis Summary Worksheet column However, 
data applicable to ~IR abnormal release should be recorded in a separate column. 

6.5.3 In a separate c o l m  of Batch or Continuous Liquid Waste Analysis Summary 
Worksheet, record the following: 

Release date or dates 
Worksheet I14 Number for Abnomal Liquid Release to Unrestricted Area Worksheet 

pCi released per nuclide, 
* Total pCi released, and 

Volume (liters) of liquid released. 

C O R t a ~ g  data being Used, 

NOTE: The Supervisor RABEMC or designee will determine if tritium, alpha radioactivity, Sr- 
89, Sr-90 and Fe-55 released in the abnormal release are to be accounted for by 
including B portion of sample into the monthly and/or quarterly composites, or if 
separate analysis data on the abnormal release sample are to be used. 

6.5.4 If a separate alpha activity, Sr-89, and Sr-90 release dekmiirmation will be used for 
accountability, then obtain the separate saniple analysis. Include the results on the 
worksheet used to sunrmarize composite data for transferring to Liquid Was$e Quarterly 
Release Summary. 

Ensure copies of the applicable Abnormal Liquid Release to Unrestricted Area 
Worksheets are available (e.g., attached to S m m q  Worksheet) for later reference, if 
needed. 

6.5.5 
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-- 7.0 FOLLOW-ON 

7.1 FoI~ow-O~ Tatsks 

%.. . 

7.1.1 

7.1.2 

7.1.3 

7.1.4 

7.1.5 

If either of the following was prepared and is to become a record for filing: 
Abnormal Liquid Release to Unrestricted Area Worksheet, 

0 EPA RQ Screening Worksheet for Liquid Release, or 
Abnormal Liquid Release - Liquid Concentration Worksheet, 

Then as required, have m individual in Operations (e.g., Shift Supervisor) review the 
worksheet and record Station Operations Sgnature and Date. 

If an EPA R Q  Screening Worksheet for Liquid Release, was completed, then perfom or 
ensure performed, a follow-up evaluation of the release with respect to 40 CFR 302 under 
the direction of the Supervisor Ne Technical Services. Forward results to the 
Superintendent Radiological Protection for any further action. 

As applicable, forward the following completed forms, or equivalent, to the Supervisor 
RA&MC €or review and determination of suitability for inclusion in Annual Effiuent 
Release Report. 

Abnormal Liquid Release to Unrestricted Area Worksheet 

* EPA RQ Screening Worksheet for Liquid Release 

Abnonnal Liquid Release - Liquid Concentdon Worksheet 

If the release is to be included in the Annual Effluent Release Report as a unplanned 
release, as defied in VPAP-2103N, the Supervisor RA&MC shall forward a copy of the 
release report to SNSOC with appropriate cover sheet. (Ref'. 2.2.4) 

Evaluate the release in accordance with HP-1032.010, Radiologicai Survey Records, for 
applicability of specific records behg classified as decomnnissionhg records. 

7.2 Records Disposition 

As applicable, forward the following records to Records Management in accordance with 
VPAP-1701, Records Management. 

* Abnonnal Liquid Release to Umesbicted Area Worksheet 

Abnormal Liquid Release - Liquid Concentration Worksheet 
.__ EPA RQ Screening Worksheet for Liquid Release 
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I - % Tech Spec. I Maximum Allowable Flow Rate, GPM GPM 
Source Maximum % Tech. Spec. = __ 100 x Waste Peak Flow Rate, GPM- 100 x GPM 
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Mn-54 I I l.OE+l I I 

1-131 1 .OE-Z 

11-133 .__ 1- ~. I 1 . 0 , - 1 4  .... ~ 

Cs-134 1 .OE+O 

Shift Supe&or that a 40 CFW 302 natificatiic 
i. inmitad 

-~ -~ .. 
Prepared By (Printed Name) Prepared By (Signature) Date and Time 

I I 
Shift Supervisor HP Review (Signature.) Date and Time Supervisor RA&MC (Signature) Date 

I I i 
Bate and Time I ~ 

Jn Qperations (Signature) 
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;- ATTACHMENT 3 
(Pa e I of 1) 

ABNORMAL LIQUIB RELEASE I L&MD CONCENTRATION WORKSHEET 
Worksheet Use: Eveluate Concentration In en Unrestricted Area Averaged Over 1 Hour 

I 

Release Bescriptton 

Remarks .... ... 

.. .. 

* Unrestricted pCi/mL = Total Diluted Waste Volume in 1 Hour Period, mL 
* *  ECWs (Fffluent Concenttation . Water) aro frcm 10 CFH 20 Appendix H, Table '2, Col. 2. 

NRC Noldicalion Raquiremonls (see 10 2FH 50.72) (hased on 1 hour average concenttation in unreslrkted atra) . .  
Total ECW Fraction(d) 
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QUESTIONS REPORT 
for sroquestions 

. . ~. ~ ~ ~ ~ ~ ~ ~ ~ . ~ . . ~ ~ ~ ~ ~ ~ ~ ~ .  - . . . . . .. G2.4.27 001 

Unit 1 has tripped. The foilowing conditions apply: 

Main feedwater has been lost. 
There is a fire burning in the Motor- Driven Auxiliary Feedwater Pump Room. 

e The crew has entered 4-FCA-6, " Motor-Driven Auxiliary Feedwater Pump Room 
Fire. 'I 

This procedure will direct the crew to feed -. 

A? the "A" Steam generator by locally throttling the Turbine-Driven AFW Pump manual 

B. all three steam generators by locally throttling the Turbine-Driven AFW Pump 

C. the " A  Steam Generator by locally throttling 1-FW-MQV-1QQD 

handwheel on the governor 

manual handwheel on the governor 

D. all - three ste3m generators by locally throttling 1-FW-MQV-1OOD . - 

A. This is the correct answer. Feed the " A  Steam Generator by locally throttling the 
handwheel on the governor valve. 

B. This answer is incorrect. All three steam generators are not to be fed until the fire is 
out. If examinee doesn't make this distinction, they may pick this answer. Normally 
feeding all three generators is desired. This is one of the few exceptions because the 
valves are inaccessable. 

C. This answer is incorrect. Feed is usually controlled by 1-FW-MQV-1QOD but 
procedurally it directs you to use the governor valve due to the fire. 

D. This answer is incorrect. All three generators are not to be fed until the fire is out 
because the valves are inaccessable due to the fire. 

Emergency PmceduredPlan 
Knowledge of fire in the plant procedure 

Weferences:l -FCA-6 Fire In The Motor-Driven Auxiliary Feed Pump Room 

Level(ROISR0): SRO 
Group: 
Type(BankMod/Newj: BANK 
Reference(Y/N) : N 

L... 

Friday, May 07,2004 3:18:09 PM 

Tier: 3 

Cog(Knowledge/Comp): COMPREIIENSIVE 
Importance Rating: 3/33 

Last Exam(Y): N 

I 
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Assume the following conditions. 

0 A fire exists in the unit-1 motor-driven auxiliary feedwater pump house 

The operating crew is responding per the applicable fire contingency action procedure 

An operator has been dispatched to control auxiliary feedwater locally via the Terry turbine 0 

To control feedwater flow locally, the operator 
tank level by 

and monitors the emergency storage 

A. adjusts the governor valve; observing the suction pressure indicator for 1-FW- 
P-2 

8. throttles 1-FW-PCV-15SA and 1598; observing the auxiliary shutdown panel 
indicator 

adjusts the governor valve; observing the auxiliary shutdown panel indicator C. 

D. throttles l-FW-PCV-159A and 159B; observing the suction pressure indicator 
for 1-FW-P-2 

Answer: A 

.. 

OQS NA Page: 1 of I 05/06/04 
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VIRGINIA POWER 
NORTH ANNA BOWER STATION 

FIRE CONTINGENCY ACTION 

PROCEDURE TITLE I REVISION 11 I 11 NUMBER 

1-FCA-6 MOTOR-DRIVEN AUXILIARY FEEDWATER PUMP ROOM FIRE 

(WITH TWO ATTACHMENTS) 
i of 5 

PURPOSE 

Provide the necessary guidelines for recovery of Unit I in the 
event of a fire in the Motor-Driven Auxiliary Feedwater Pump House. 

ENTRY CONDITIONS 

0 U-FCA-0. FIRE PROTECTION - OPERATIONS RESPONSE 

APPROVAL - ON PILE 



MOTOR-DRIVEN AUXILIARY FEEDWATER PUMP ROOM FIRE 

- 

1 .- MONITOR PLANT CONDITIONS 
a) Verify Feedwater Flow - ADEQUATE 

Reactor - MODE 5 .  MODE 6. OR 
DEFUELED 

- OR 

SG levels maintained by Main 
Feedwater 

b) Main Feedwater - IN SERVICE 

a) Perform the following: 

I) Place Turbine Driven AFW 
Pump Steam Supply Valve 
controllers to OPEN: 

e 1-MS TV-111A ~ ~~. ~ 

0 1-MS-TV i 1 l B  
1-FW-P-2. Turbine-Driven ~ ~. ~~~~~ ~ 

AFW Pump, is running 

2) Ensure 1-FW-P-2. 
Turbine-Driven AFW Pump. is 
running 

3) Open 1-FW-MOV 100D. 

4 )  Verify at least one of the 
following conditions exists: 

e Verifv AFW f l o w  to "A" SG -~~~ 
indichted on 1-FW FI-100A. 
SG A AFW Flow is GREATER 

e "A" SG Narrow Range 
Level - BETWEEN 23% 50% 

5) Locally control AFW flow in 
Turbine-Driven AFW Pump Room 
Attachment 2 .  LOCAL CONTROL 
aF 1-FW P 2. 

b)  Ensure one of the following. os 

RHR system is in service 

applicable: 

- OR 

e i-E 0. REACTOR TRIP OR SAFETY 
INJECTION. or another EOP 
branched from 1 E-0 is in 
progress 

- OR 

Reactor is defueled and decay 
heat removal is required. 



1-FCA-6 MOTOR-DRIVEN AUXELIARY FEEDWATER PUMP ROOM FIRE 

* 2.- MONITOR ECST LEVEL: 

a) ECST Level - UNAFFECTED BY FIRE: 

* CN-LI-10OA. ECST LEVEL 
CN-LI-1QOB-1. ECST LEVEL 

b)  Check ECST Level - ADEQUATE: 

0 ECST Level - GREATER THAN 40% 

- OR 

AFW Pump Suction pressure 
GREATER THAN 4 PSIG 

3 ._ INITIATE EPIP-1.01. EMERGENCY 
MANAGER CONTROLLING PROCEDURE 

a )  Ensure an Operator does the 
following: 

1) Qbtain radic and emergency 
lantern 

2 )  Locally monitor ECST Level 
by 1-FW PI b56A. Turbine 
Driven AFW Pump Suction 
Press Indicator (in Turbine 
Driven AFW Pump Room) 

b) Initiate 1-AP-22.5. LOSS OF 
EMERGENCY CONDENSATE STORAGE 
TANK 1-CN-TK-1 



MOTOR-DRIVEN AUXILIARY FEEDWATER PUMP ROOM FIRE - II I I 4 o f 6  II 

4 -  RACK OUT BOTK MOTOR-DRIVEN AFW 
PUMPS 

a) Place both Motor-Driven AFW 
Pump selector switches - 
PULL TO LOCK 

1-FW-P-3A 
* 1-FW-P-3B 

b )  Locally rack out both 
Motor-Driven AFW Feed Pump 
breakers using 0 OP-26.9. 11160 
VOLT BREAKER OPERATION. (Unit 1 
Emergency Switchgear Room) 

-- AFW PUMP BREAKER 
1 -FW- P- 3A 1-EP-BKR-15113 
1 -FW- P - 3B 1 -EP -BKR-. 15 53 

5 ._ LOCALLY OPEN THE FOLLOWING 
BREAKERS TO DE-ENERGIZE 
MOTOR-DRIVEN AFW EQUIPMENT 

BREAKER LOCATION 

l-EP-MCC-lJl-ZN P4 Cable Vault: 

1 EP MCC 1J1 2N G 4  Cable Vault 

l-EP-MCC-lJi-ZN H4 Cable Vault 

1 EP MCC SJI-2N 54 Cable Vault 

1 EP MCC 1J1 2s E4 Cable Vault 

l-EP-MCC-lHl-ZN H1 Cable Vault 

1 EP CB-16B Bkr 5 Control Room 

EQUIPMENT 

1-FW-MOV 100A. AFW to "A" SG 

1-FW MOV 100B. AFW to "B" SG 

1-FW-MOV-100C. AFW to "C" SG 

-NV-F- 70R. Exhaust Fan 

-FW-MUV-lOOD. AFW TO "A" SG 

HV-F- 70A. Exhaust Fan 

Power to 1-EP-CB-98K (MOV Beaters) 



MOTOR-DRIVEN AUXILIARY FEEBWATER PUMP ROOM FIRE 

L 

6.- VERIFY FEEDWATER PLOW - ADEQUATE Perform the following: 

* Reactor MODE 5. MODE 6 .  OR a) Place Turbine-Driven AFW Pump 
DEFUELED Steam Supply Valve controllers 

to OPEN: 
- OR 

1-MS-TV-ll1A 
SG levels maintained by Main . 1-MS-TV-111B 
Feedwater l-FW-P-.2, Turbine-Driven AFW 

.. 

Pump. is running 

b) Ensure 1-FW-P-2. Turbine-Driven 
AFW Pump. is running 

c) Open 1-FW-MOV-100D. 

d) Verify at least one of zhe 
following conditions exists: 

Verify AFW flow to "A" SG 
indicated on 1-PW-FI iOOA. SG 
A AFW Flow is GREATER THAN 
400 gpm. 

- OR 

0 "A" SG Narrow Range level 
BETWEEN 23% 50% 

e) Locally control AFW flow in 
Turbine-Driven AFW PumD Ruom 
Attachment 2. LOCAL CONTROL 
OF 1 FW-P-2. 

7.- VERIFY FIRE - EXTINGUISHED RETURN TO Step 6. 

a ._ ALIGN 1-FW-P-2 TO ALL SGS USING 
1 AP 2 2 . 4 .  LOSS OF BOTE1 MOTOR 
DRIVEN AFW PUMPS 



PROCEDURE TITLE 

MOTOR-DRIVEN AUXILIARY FEEDWATER PUMP ROOM FIRE 

c 

9 .- INITIATE CORRECTIVE ACTIONS TO 
RESTORE EQUIPMENT IN MOTOR DRIVEN 
AFW PUMP ROOM TO AVAILABLE 
CONDITION 

1-FW-P-3A 
1 FW-P-3B 

e 1-FW-MOV-IOOA 
I-FW-MOV-1QOB 

rn 1-FW-MOV- lOOD 

e 1-FW-HCV-100A 
1-FW-IICV lOOB 
1-FW-HCV 10oc 

0 1-FW-PCV-159A 
1-FW-PCV-159B 

1-HV-F-SOA . 1-HV-F-70B 

1 FW MOV IOOC 

10.- CONSULT WITH TSC OR PLANT STAFF TO 
DETERMINE LONG TERN PLANT STATUS 

END - 



REFERENCES 

i 

0 0-FCA-0. FIRE PROTECTION - OPERATIONS RESPONSE 

m i E 0 .  REACTOR TRIP OR SAFETY INJECTION 

1-AP-22.4. LOSS OF BOTH MOTOR-DRIVEN AFW PUMPS 

* 1 AP-22.5. LOSS OF EMERGENCY CONDENSATE STORAGE TANK PCN-TK L 

i OP 26.9. 4160 VOLT BREAKER OPERATION 

EPIP 1.01, EMERGENCY MANAGER CONTROLLING PROCEDURE 

0 OF-317. Incorporate monitoring ECST level via AFW suction pressure gages 
(see E.T. CEE 94 0 4 7 .  Rev. If in FCA-6 and FCA-11 



LOCAL CONTROL OF I-FW-P-2 

- 

NOTE: Personnel involved in performance of this Attachment should remain 
in the Turbine-Driven Auxiliary Feedwater Bump House until released 
by the Control Room Operator. 

1 ._.___-Obtain the following items: 

Radio 
Emergency Lantern 
Vital Area Key For Unit 1 SFGD. Main Stm. AFWPII 

Z._-Proceed immediately to Turbine-Driven Auxiliary Feedwater Pump 
House. 

3.-Establish communication with Control. Room. 

4.-#onitor ECST Level by monitoring 1-FW~PI-156A. Turbine Driven AFW 
Pump Suction Press 'Indicator. 

5.-Locally control 1-FW-P-2 output, as directed by Control Room 
Operator. by adjusting manual handwheel on governor valve. 

- END - 



Self-study Guide for 
FIRE CONTINGENCY ACTION PROCEDURES (97) 

1.4. If safe shutdown equipment is affected or an immediate shutdown and cooldown is warranted 

then the shift supervisor can authorize the continuance of the procedure. 

Topic 3.13: FCA-6 Information 
13909 

3.1321. Objective 

Explain the following concepts associated with responding to a fire in the motor-driven auxiliary feedwater 
pump house in accordance with 1-FCA-6. 

3.13b. Content 

1. Auxiliary feedwater flow to the " A  steam generator is accomplished by dispatching an operator to 

manually adjust the turbine driven AFW pump's governor valve; lowering turbine speed to reduce 

flow, raising turbine speed to increase flow. 

1 .I, Once the fire is extinguished the turbine driven A M I  pump is aligned to feed "B" and "6" 

How auxiliary feedwater flow is controlled 

How level in the emergency condensate storage tank can be monitored 

generators. 

2. Level in the emergency condensate storage tank can be monitored from: 

2.1. Control room level indication 

2.2. Auxiliaty shutdown panel indication 

2.3. Suction pressure indication for I-FW-P-2. 

Topic 3.14: FCA-9 Information 
13910 

- 3.14a. Objective 

REACTOR OPERATOR Page: 37 of 40 12/13/02 



QUESTIONS REPORT 
for sroquestions 

WE02BC-2.2.25 001 

Unit 2% in Mode 4 witkthe RCS cold leg temperatures at 265°F'. 2-CH-PCV-2145, 
Letdown Pressure Control Valve fails shut. With no operator action, the WCS will - 
within 110% of the RCS pressure/temperature h i t s  based on 

A? stay; P O W  actuation 
B. not stay; P O W  actuation 
C. stay; safeties opening 

r--~- 

D. mtstay; saffeties opening . .- 

I 1 

A. This is the correct answer. At this temperature LTOPS is required to be in service. 
T.S. Bases states this will use the POWV to prevent the RCS from reaching 110% of 
pressurehermperature limits. 

B. This answer is incorrect. The question is within the design limits of the system based 
on T.S. Examinee may know LTOQS needs to be in service but not be clear as to 
bases with no operator action. Operator normally responds quickly to this transient. 

C. This answer is incorrect. The safeties are credited with keeping the RCS from 
reaching design limits when not in LTOPS. This also is the reason this distractor is 
plausible. 

B. This answer is incorrect. The RCS will stay within design pressure. Et is not based on 
safeties at this pressure but on PORV. This answer is plausible because safeties are in 
the T.S. Bases and they will not limit the RCS to design specifications but the PORV 
wilt. 

SI Termination 
Knowledge of bases in technical specifications for limiting conditions for operations and safety limits. 

References: T.S. Bases 3.4.12 

This is a new question. 
Ixvel(ROISR0): SKO 
Group: 2 
?'ype(Bank/lMod/Newj: NEW 
Kefereoce(Y/Ii): N 

Tier: I 
Importance Rating: 2.513.7 
Cog(KnowiedgeKonp): COMPREIIEWSIVE 
Last Iixm(Yj: N 

~... 
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- _ _ ^ _  

CONDITION 

LTOP System 
3.4.12 

.... . 
REQUIRED ACTION COMPLETION TIME 

__l.__.l ̂ ~- 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.12 Low Temperature Overpressure P r o t e c t i o n  (LTOP) System 

A. Two LHSI pumps capable 
o f  i n j e c t i n g  i n t o  t h e  
RCS 

LCO 3.4.12 An LTOP System s h a l l  be OPERABLE w i t h  a maximum o f  one 
charg ing pump and one low head s a f e t y  i n j e c t i o n  (LHSI) pump 
capable o f  i n j e c t i n g  i n t o  t h e  RCS and t h e  accumulators 
i s o l a t e d .  w i t h  power removed from t h e  i s o l a t i o n  va lve  
operators,  and one o f  t h e  f o l l o w i n g  pressure r e l i e f  
capabi 1 i t i e s :  

a. Two power operated r e l i e f  va lves (PORVs) w i t h  l i f t  
s e t t i n g s  o f :  

1. 5 500 p s i g  (Unit l ) ,  415 psig ( U n i t  2) when any RCS c o l d  
l e g  temperature 5235OF ( U n i t  l )?  2 7 0 T  ( U n i t  2); and 

2. 5 395 p s i g  (Unit 11, 375 p s i g  ( U n i t  2) when any RCS c o l d  
l e g  temperature 5150°F (Unit I] ,  130°F ( U n i t  2) .  

b. The RCS depressur ized and an RCS vent  o f  2 2.07 square 
inches. 

A . l  I n i t i a t e  a c t i o n  t o  I Immediately 
I v e r i f y  a maximum o f  

one LHSI pump i s  
capable o f  i n j e c t i n g  
i n t o  t h e  RCS. 

I_ 

_ I _ _ _ _ _ _ _ _ s _  NOTES _l_l.-_---ll__ 
1. Two charg ing pumps may be made capable o f  i n j e c t i n g  f o r  

5 1 hour f o r  pump swapping operat ions.  

2. Accumulator i s o l a t i o n  w i t h  power removed from t h e  
i s o l a t i o n  va lve operators  is o n l y  r e q u i r e d  when 
accumulator pressure i s  g r e a t e r  than t h e  PORV l i f t  
s e t t i n g .  



LTOP System 
B 4.4.12 

-- B 4.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.12 bow Temperature Overpressure Protection (LTOP) System 

-_ 

BASES 

BACKGROUND The LTOP System controls RCS pressure a t  low temperatures so 
the integrity of the reactor coolant pressure boundary 
(RCPB) is  not compromised by violating the LTOP System 
design basis pressure and temperature (P/T) limit curve 
(i.e.. 110% of the isothermal P/T limit curve determined t o  
satisfy the requirements of 10 CFR 50, Appendix G .  Ref. I ) .  
The reactor vessel i s  the limiting RCPB component for 
demonstrating such protection. This specification provides 
the maximum a1 1 owabl e actuation 1 ogi c setpoints for t h e  
power operated relief  valves (PORVs) and 160 3.4.3, "RCS 
Pressure and Temperature (P/T) Limits," provides the maximum 
RCS pressure for the existing RCS cold leg temperature 
during cooldown, shutdown, and heatup to  meet the 
Reference I requirements during the LTOP MODES. 

The reactor vessel material i s  less tough a t  low 
temperatures t h a n  a t  normal operating temperature. As the 
vessel neutron exposure accumulates, the material toughness 
decreases and becomes less resistant t o  pressure stress a t  
low temperatures (Ref. 2). RCS pressure. therefore, i s  
maintained low a t  low temperatures and i s  increased only as 
temperature i s  increased. 

The potential for vessel overpressurization i s  most acute 
when the RCS i s  water solid, occurring only while shutdown; a 
pressure fluctuation can occur more quickly than an operator 
can react t o  relieve the condition. Exceeding the RCS P T 

of the reactor vessel. K O  3.4.3. "RCS Pressure and 
Temperature (P/T) Limits," requires administrative control 
of RCS pressure and temperature during heatup  and cooldown 
t o  prevent exceeding the P/T 1 imi t s .  

This LCO provides RCS overpressure protection by limiting 
coolant input capability and having adequate pressure relief  
capacity. Limiting coolant input capability requires all  b u t  
one low head safety injection (LHSI) pump and one charging 
pump incapable of injection into the RCS and isolating the 
accumulators when accumulator pressure i s  greater than the 
PORV 1 i f t  setting. The pressure re1 i ef capacity requires 
either two redundant R C S  PQRVs or a depressurized RCS and an 

(continued) 

limits by a significant amount could cause b r i t t l e  crac L i n g  

~~ ~ 
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.. . . .. 
LTOP System 

B 3.4.12 

BASES 

BACKGROUND RCS vent o f  s u f f i c i e n t  size. One RCS PORV o r  the  open RCS 
vent i s  the overpressure protect ion device tha t  acts t o  
terminate an increasing pressure event. 

With l i m i t e d  coolant input  capabi l i ty ,  the a b i l i t y  t o  
provide core coolant addf t ion i s  res t r i c ted .  The LCO does 
no t  requi re the makeup control  system deactivated o r  the 
safety i n j e c t i o n  (SI) actuat ion c i r c u i t s  blocked. Due t o  the 
lower pressures i n  the LTOP MODES and the expected core decay 
heat levels,  the makeup system can provide adequate f l ow  v i a  
the makeup control  vaTve. I f  condit ions requi re the use o f  
more than one LHSI and charging pump f o r  makeup i n  the event 
o f  loss o f  inventory, then pumps can be made avai lab le 
through manual actions. 

The LTOP System f o r  pressure r e l i e f  consists o f  two PORVs 
w i t h  reduced l i f t  sett ings, o r  a depressurized RCS and an RCS 
vent o f  s u f f i c i e n t  size. Two RCS PORVs are required f o r  
redundancy. One RCS PORV has adequate re1 i ev ing  capabi 1 i ty  
t o  keep from overpressurizat ion f o r  the required coolant 
i npu t  capabi l i ty .  

PORV Requirements 

As designed f o r  the LTOP System, each PORV i s  signaled t o  
open i f  the RCS pressure exceeds a l i m i t  determined by the 
LTOP actuat ion log ic .  The LTOP actuat ion l o g i c  monitors both 
RCS temperature and RCS pressure and determines when a 
condi t ion i s  not acceptable. The wide range RCS temperature 
ind ica t ions  are auctioneered t o  select  the lowest 
temperature signal.  

The lowest temperature signal i s  passed t o  a comparator 
c i r c u i t  which determines the pressure l i m i t  for t ha t  
temperature. The pressure l i m i t  i s  then compared w i th  the 
indicated RCS pressure from a wide range pressure channel. 
I f  the indicated pressure meets o r  exceeds the calculated 
value, the PORVs are signaled t o  open. 

The PORV setpoints are staggered so only one v a l v e  opens t o  
stop a l o w  temperature overpressure t ransient .  I f  the 
opening o f  the f i r s t  valve does not prevent a fu r the r  
increase i n  pressure. a second valve w i l l  open a t  i t s  higher 
pressure setpoint t o  stop the t ransient .  Having the 
setpoints o f  both valves w i t h i n  the l i m i t s  i n  the LCO ensures 
tha t  the LTOP System design basis P/T l i m i t  curve w i l l  not be 
exceeded i n  any analyzed event. 

(continued) 

(continued) 

North Anna Units 1 and 2 E 3.4.12-2 Revision 0 



. . ... LTOP System 
B 3.4.12 

- BASES 

BACKGROUND PORV Requirements (continued) 

When a PBRV i s  opened i n  an increasing pressure t ransient .  
the release o f  coolant w i l l  cause the pressure increase t o  
slow and reverse. As the PORV releases coolant, the RCS 
pressure decreases u n t i l  a reset  pressure i s  reached and the 
valve i s  signaled t o  close. The pressure continues t o  
decrease below the reset  pressure as the valve closes. 

RCS Vent Requirements 

Once the RCS i s  depressurized, a vent exposed t o  the 
containment atmosphere w i l l  maintain the RCS w i t h i n  the LTOP 
design basis P/T l i m i t  curve i n  an RCS overpressure 
t ransient .  i f  the r e l i e v i n g  requirements o f  the  t rans ien t  do 
not  exceed the capab i l i t i es  o f  the  vent. Thus, the vent path 
must be capable o f  r e l i e v i n g  the f low r e s u l t i n g  from the 
l i m i t i n g  LTOP ma55 o r  heat input  t ransient .  and maintaining 
pressure below the LTOP System design basis P/T l i m i t  curve. 
The required vent capacity may be provided by one o r  more 
vent paths. 

For an RCS vent t o  meet the f low capacity requirement, i t  
requires removing a pressurizer safety valve, blocking open 
a PORV and i t s  block valve, o r  s i m i l a r l y  es tab l ish ing  a vent 
by opening an RCS vent valve. The vent path(s) must be above 
the l eve l  o f  reactor coolant, so as not t o  d ra in  the RCS when 
open. 

APPLICABLE 
SAFETY ANALYSES 

Safety analyses (Ref. 3) demonstrate tha t  the reactor  vessel 
i s  adequately protected against exceeding the LTOP System 
design basis P/T l i m i t  curve (i.e., 110% of  the isothermal 
P/T l i m i t  curve determined t o  s a t i s f y  the requirements o f  
IO CFR 50, Appendix G, Ref. 1). I n  MODES 1, 2, and 3, and i n  
MODE 4 wi th  RCS cold l eg  temperature exceeding 235°F 
(Unit 1) , 27OOF (Unit  21, the pressurizer safety valves w i  11 
prevent RCS pressure from exceeding the Reference 1 1 i m i  ts.  
A t  235OF (Unit  1). 270°F (Unit  2) and below, overpressure 
prevention f a l l s  t o  two OPERABLE RCS PORVs o r  t o  a 
depressurized RCS and a s u f f i c i e n t  sized RCS vent. Each o f  
these means has a l i m i t e d  overpressure r e l i e f  capab i l i t y .  

The RCS co ld Beg temperature below which LTOP pro tec t ion  
must be provided increases as the reactor  vessel mater ial  
toughness decreases due t o  neutron embr i t t l  ement. Each time 
the P/T curves are revised, the LTOP System must be 

(continued) 
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LTOP System 
6 3.4.12 

BASES 

APPLICABLE 
SAFETY ANALYSES 

-- 
re-evaluated t o  ensure i t s  functional requirements can s t i l l  
be met using the PORV method or the depressurized and vented 

The LCO contains the acceptance limits that  define the LTOP 
requirements. Any change t o  the RCS must be evaluated 
against the Reference 3 analyses to  determine the impact of 
the change on the LTOP acceptance limits. 

Transients that are capable of overpressurizing the RCS are 
categorized as either mass o r  heat i n p u t  transients. 
examples of which follow: 

Mass Input T y ~ e  Transients 

a. Inadvertent safety injection; or 

b. Charging/letdown flow mismatch. 

Heat Input Type Transients 

a. Reactor coolant pump (RCP) startup with temperature 
asymetry between the RCS and steam generators, 

(conti nued) RCS condition. 

The following are required during the LTOP MODES to  ensure 
that  mass and heat i n p u t  transients do not occur. which 
either o f  the LTOP overpressure protection means cannot 
handle: 

a. Rendering a l l  bu t  one LHSI pump and one charging pump 
incapable o f  injection; 

b. Deactivating the accumulator discharge isolation valves 
i n  their  closed positions when accumulator pressure i s  
greater than the BQRV l i f t  setting; and 

more than 50°F above primary temperature in any one loop. 
LCC 3.4.6, "RCS Loops-MODE 4." and LCO 3.4.7, "RCS 
Loops-MODE 5, Loops Filled," provide this protection. 

c. Disallowing s t a r t  of an RCP i f  secondary temperature i s  

The Reference 3 analyses demonstrate that ei ther one PCRV or  
the depressurized RCS and RCS vent can maintain RCS pressure 
below limits when only one LHSI pump and one charging pump 
are actuated. Thus, the LCO allows only one LHSI pump and one 
charging pump OPERABLE during the LTCP MODES. The 

(continued) 
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. .  . LTOP System 
B 3.4.12 

APPLICABLE Heat Input  Type Transients (continued) 
SAFETY ANALYSES 

Reference 3 analyses do not  e x p l i c i t l y  model actuat ion o f  
the LHSI pump, since the RCS pressur izat ion r e s u l t i n g  from 
inadvertent safety i n j e c t i o n  by a s ing le  charging pump 
against a water-sol id RCS would no t  be made more severe by 
such actuation. Since the LTOP analyses assume t h a t  the 
accumulators do not  cause a mass add i t ion  t ransient ,  when 
RCS temperature i s  low, the LCO a l so  requires the 
accumulators t o  be i so la ted  when accumulator pressure i s  
greater than the PORV l i f t  se t t ing .  The i so la ted  
accumulators must have t h e i r  discharge valves closed and the 
valve power supply breakers f i xed  i n  t h e i r  open posit ions. 

Fracture mechanics analyses establ ished the temperature o f  
LTOP A p p l i c a b i l i t y  a t  235OF (Unit  l ) ,  270°F (Unit 2). 

The consequences o f  a small break loss o f  coolant accident 
(LOCA) i n  LTOP MODE 4 conform t o  10 CFR 50.46 (Ref. 41, 
requirements by having a maximum o f  one LHSI. pump and one 
charging pump OPERABLE. 

PORV Performance 

The f rac tu re  mechanics analyses show tha t  the vessel i s  
protected when the PORVs are set  t o  open a t  o r  below the 
l i m i t s  shown i n  the LCO. The setpoints are derived by 
analyses tha t  model the performance o f  the LTOP System, 
assuming the l i m i t i n g  LTOP t rans ien t  o f  one charging pump 
i n j e c t i n g  i n t o  the RCS. These analyses consider pressure 
overshoot beyond the PORV opening and closing, resu l t i ng  
frm signal processing and valve stroke times. The POW 
setpoints a t  o r  below the derived l i m i t  ensure the RCS 
pressure a t  the reactor  vessel b e l t l i n e  w i l l  not exceed the 
LTOP design P/T l i m i t  curve. 

The PORV setpoints are evaluated when the P/T l i m i t s  are 
modified. The P/T l i m i t s  are pe r iod i ca l l y  modif ied as the 
reactor vessel mater ia l  toughness decreases due t o  neutron 
embrittlement caused by neutron i r r a d i a t i o n .  Revised l i m i t s  
are determined using neutron fluence pro ject ions and the 
resu l ts  o f  examinations o f  the reactor vessel mater ial  
i r r a d i a t i o n  survei l lance specimens. The Bases f o r  LCO 3.4.3 
discuss these examinations. 

The PORVs are considered ac t ive  components. Thus, the 
f a i l u r e  o f  one PORV i s  assumed t o  represent the worst case, 
s ing le  ac t i ve  fa i l u re .  
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LTOP System 
6 3.4.12 

..-__ BASES 

APPLICABLE 
SAFETY ANALYSES 

(continued) 

RCS Vent Performance 

With the RCS depressurized, analyses show a vent s ize  o f  
2.07 square inches i s  capable o f  m i t i ga t i ng  the allowed LTOP 
overpressure transient.  (A vent s ize  o f  2.07 square inches 
i s  the equivalent r e l i e f  capacity o f  one PORY.) The capacity 
of  a vent t h i s  s ize  i s  greater than the flow o f  the l i m i t i n g  
t rans ien t  f o r  the LTOP configuration. one LHSI pump and one 
charging pump OPERABLE. maintaining RCS pressuye less  than 
the LTOP design basis P/T l i m i t  curve. 

The RCS vent s i ze  i s  re-evaluated f o r  compliance each time 
the P/T l i m i t  curves are revised based on the resu l t s  o f  the 
vessel mater ial  surveil lance. 

The RCS vent i s  passive and i s  not  subject t o  ac t i ve  f a i l u r e .  

The LTOP System s a t i s f i e s  Cr i t e r i on  2 o f  IO CFR 
50.36(c)(2)(ii). 

LCO This LCO requires tha t  the LTOP System i s  OPERABLE. The LTOP 
System i s  OPERABLE when the  minimum coolant input  and 
pressure r e l i e f  capab i l i t i es  are OPERABLE. V io la t i on  of t h i s  
LCO could lead t o  the loss o f  low temperature overpressure 
mi t iga t ion  and v i o l a t i o n  o f  the LTOP System design basis P/T 
l i m i t  curve (i.e.. 110% o f  the isothermal P/T l i m i t  curve 
determined t o  s a t i s f y  the requirements o f  10 CFR 50, 
Appendix G, Ref. I) as a r e s u l t  o f  an operational t ransient .  

To l i m i t  the coolant input  capabi l i ty ,  the LCO requires a 
maximum o f  one LHSI pump and one charging pump capable o f  
i n j e c t i n g  i n t o  the  RCS and a l l  accumulator discharge 
i s o l a t i o n  valves closed w i t h  power removed from the 
i s o l a t i o n  valve operator, when accumulator pressure i s  
greater than the PORY l i f t  set t ing.  

The LCO i s  modified by two Notes. Note 1 allows two charging 
pumps t o  be made capable o f  i n j e c t i o n  f o r  5 1 hour during 
pump swap operations. One hour provides s u f f i c i e n t  time t o  
sa fe ly  complete the actual t rans fer  and t o  complete the 
administrat ive contro ls  and Survei l  lance requirements 
associated w i th  the swap. The i n t e n t  i s  t o  minimize the 
actual time tha t  more than one charging pump i s  phys ica l l y  
capable o f  in jec t ion .  

- 

(continued) 
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LTOP System 
B 3.4.12 

BASES 

LCO Note 2 s ta tes  that  accumulator isolation i s  only required 
when the accumulator pressure i s  more than the PORW l i f t  
setting. This Note permits the accumulator discharge 
isolation valves t o  be open i f  the accumulator cannot 
challenge the LTOP limits. 

The elements of  the LCO that  provide low temperature 
overpressure mitigation through pressure re1 ief  are: 

a. Two OPERABLE PORVs; or 

(conti nued) 

A PORV i s  OPERABLE for LTOP when i t s  block valve i s  open, 
i t s  l i f t  setpoint i s  se t  t o  the limits provided in the LCO 
and testing proves i t s  ab i l i ty  t o  open a t  th i s  setpoint, 
and backup nitrogen motive power i s  available t o  the 
PORVs and their  control circuits. 

b. A depressurized RCS and an RCS vent. 

An RCS vent i s  OPERABLE when open with an area o f  
2 2.07 square inches. 

Each of  these methods o f  overpressure prevention i s  capable 
of mitigating the limiting LTOP transient. 

APPLICAB I L i  TY This LCO i s  applicable in MODE 4 when any RCS cold leg 
temperature i s  I235"F (Unit I ) ,  270°F ( U n i t  2), i n  MODE 5, 
and in MODE 6 when the reactor vessel head i s  on. The 
pressurizer safety valves provide overpressure protection 
that meets the Reference 1 P/T limits above 235°F (Unit 1). 
27OOF (Unit 2). When the reactor vesseT head i s  off, 
overpressurization cannot occur. 

K O  3.4.3 provides the operational P/T limits for a l l  MODES. 
LCO 3.4.10, "Pressurizer Safety Valves," requires the 
OPERABILITY of the pressurizer safety valves that  provide 
overpressure protection during MODES 1, 2. and 3, and MODE 4 
above 235°F (Unit l) ,  270°F ( U n i t  2). 

Low temperature overpressure prevention i s  most cr i t ical  
dur ing shutdown when the RCS i s  water solid, and a mass or 
heat input transient can cause a very rapid increase in RCS 
pressure when l i t t l e  or  no time allows operator action t o  
mitigate the event. 

~ ~ 
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LTOP System 
B 3.4.12 

BASES 

ACTIONS A.1  and 5.1 

With more t h a n  one LHSI pump and one charging pump capable of 
injecting into the RCS, RCS overpressurization i s  possible. 

To imnediately i n i t i a t e  action t o  restore restr icted coolant 
i n p u t  capability t o  the RCS ref lects  the urgency of removing 
the RCS from this condition. 

C.1,  C.2, 0.1, and D.2 

An unisolated accumulator requires isolation immediately. 
Power available t o  an accumulator isolation valve operator 
must be removed i n  one hour. These ACTIONS are modified by a 
Note which states the Condi t ion  only applies i f  the  
accumulator pressure i s  more than the PQRV l i f t  setting. 

I f  isolation i s  needed and cannot be accomplished, Required 
Action D.1 and Required Action D.2 provide two options. 
e i ther  o f  which must be performed in the next 12 hours. By 
increasing the RCS temperature t o  235OF (Unit I). 270°F 
(Unit 2 ) .  the  bCO i s  no longer Applicable. Depressurizing 
the accumulators below the P O W  l i f t  set t ing also exi ts  the 
Condition. 

The Completion Times are based on operating experience t h a t  
these act ivi t ies  can be accomplished in these time periods 
and on engineering judgement indicating that  an event 
requiring LTOP i s  n o t  likely i n  the allowed times. 

- E.1 

In MQDE 4 when any BCS cold leg temperature i s  5 235°F 
(Unit l ) ,  270°F (Unit 2). with one RCS PORV inoperable, the 
RCS PORV must be restored t o  OPERABLE status within a 
Completion Time o f  7 days. Two PQRWs are required t o  provide 
low temperature overpressure mitigation while withstanding a 
single fai lure of an active component. 

The Completion Time considers the facts t h a t  only one of the 
PORWs i s  required t o  mitigate an overpressure transient and 
t h a t  the likelihood of an active fai lure of the remaining 
valve path during this time period is very low. 
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. .  
LYOP System 

B 3.4.12 

\?. BAS E S 

ACTIONS - F.l 
(continued) 

The consequences o f  operational events tha t  w i l l  
overpressurize the RCS are more severe a t  lower temperature 
(Ref. 5). Thus, w i th  one o f  the two RCS PORVs inoperable i n  
RODE 5 o r  i n  MODE 6 w i t h  the head on, the Completion Time t o  
restore two valves t o  OPERABLE status i s  24 hours. 

The Completion Time represents a reasonable time t o  
invest igate and repa i r  PORV f a i l u r e s  without exposure t o  a 
lengthy per iod w i th  only one OPERABLE RCS PORV t o  p ro tec t  
against overpressure events. 

G. 1 

The RCS must be depressurized and a vent must be establ ished 
w i t h i n  12 hours when: 

a. Both required RCS PORVs are inoperable; o r  

b. A Required Action and associated Completion Time o f  

c. The LTOP System i s  inoperable f o r  any reason other than 

The vent must be sized 2 2.07 square inches t o  ensure tha t  
the f low capacity i s  greater than tha t  required f o r  the worst 
case mass input  t rans ien t  reasonable during the appl icable 
MODES. This act ion i s  needed t o  p ro tec t  the RCPB from a low 
temperature overpressure event and a possible b r i t t l e  
f a i l u r e  o f  the reactor vessel ~ 

The Completion Time considers the t ime required t o  place the 
u n i t  i n  t h i s  Condit ion and the r e l a t i v e l y  low p robab i l i t y  o f  
an overpressure event during t h i s  time period due t o  
increased operator awareness o f  adminis t rat ive control  
requirements. 

Condit ion A, B. D, E. o r  F i s  not met; o r  

Condit ion A, B, C, D, E, o r  F. 

SURVEILLANCE SR 3.4.12.1, SR 3.4.12.2. and SR 3.4.12.3 
REOUIREMENTS 

To minimize the potent ia l  f o r  a low temperature overpressure 
event by l i m i t i n g  the mass input  capabi l i ty ,  a maximum o f  one 
LHSI pump and a maximum o f  one charging pump are v e r i f i e d  

(continued) 
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LTOP System 
B 3.4.12 

- BASES 

SURVEILLANCE SR 3.4.12.1, SR 3.4.12.2, and SR 3.4.12.3 (continued) 
REQUIREMENTS 

incapable o f  injecting into the RCS and the accumulator 
discharge isolation valves are verified closed with power 
removed from the isolat ion valve operator. 

SR 3.4.12.3 i s  modified by a Note s t a t ing  tha t  the 
verification i s  only required when accumulator pressure i s  
greater t h a n  the PORV l i f t  setting. With accumulator 
pressure less than the PORV l i f t  set t ing.  the accumulator 
cannot challenge the LTOP limits and the  isolation valves 
are a1 lowed to  be open. 

The LHSI pumps and charging pumps are rendered incapable of 
injecting into the RCS through removing the power from the 
pumps by racking the breakers o u t  under administrative 
control An a1 ternate method o f  LTOP control may be employed 
using a t  least  two independent means t o  prevent a pump start 
such that a single failure or single action will not result 
i n  an injection i n t o  the RCS. T h i s  may be accomplished 
through the pump control switch being placed i n  pu l l  t o  lock 
and a t  least  one valve i n  the discharge flow path  being 
closed. 

The Frequency of 12 hours i s  sufficient, considering other 
indications and alarms available t o  the operator in the 
control room, t o  verify the required status o f  the 
equipment. 

SR 3.4.12.4 

The RCS ven t  of 2 2.07 square inches i s  proven OPERABLE by 
verifying i t s  open condition either: 

a. Once every 12 hours for a valve that i s  not locked. 

b. Once every 31 days fa r  a valve that  i s  locked, sealed. or 
secured in position. A removed pressurizer safety valve 
or  blocked open PORV w i t h  i t s  block valve disabled in the 
open position f i t s  th is  category. 

The passive vent arrangement must only be open t o  be 
OPERABLE. This Surveillance i s  required t o  be performed i f  
the vent  i s  being used t o  satisfy the pressure relief  
requirements o f  the LCO 3.4.12b. 
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QUESTIONS REPORT 
for sroquestions 

-. .. ~ 

WE08EA2.2 001 
~. .- 

A laige break LOCA has occusrrid on unit I .  The crew has just transitioned to 1451, 
"Loss of Reactor or Secondary Coolant," the RO notes the following: 

- RCS temperatures have decreased several hundred degrees in a few minutes. 

- The STA indicates a RED path on integrity 

The operators transition to 1 -FW-P.l 'I Response To Imminent Pressurized Thermal 
Shock Condition." 

Which ONE of the following describes the correct operator response and the reason fo 
this response? 

A? Complete the first step of FR-P.1 and transition to l -€-i ,  " Loss of Reactor or 
Secondary Coolant." PTS is not a concern. 

B. Complete Ffl-P.1 and then transition to 1451, I' Loss of Reactor or Secondary 
Coolant." FRP's are higher priority procedures. 

C. Complete steps in FR-P.l until cold leg recirc criteria is met. Transition to I - € S I  3, 
"Transfer to Cold leg Recirculation.'' When complete, return to FR-P.l. Transfer to 
cold leg recirc wilt prevent entry into a higher FWP. 

D. Complete the first step of FR-P.l and transition to 1-E l ,  I' Loss of Reactor or 
Secondary Coolant." Performing FR-P.1 will result in a delay in transitioning to 

. _ _ _ ~ _ ~  ES-1.3, ~~~. "Transfer ~. ~ .. to Cold - ~. ~ ~~ Leg Recirculation," when R,WST low level .... is reached. 

A. This is the correct answer. The first step of P-1 checks for a large break LOCA. 
During a large break LOCA you cannot repressurize the RCS. This makes PTS not a 
concern during this event 

B. This answer is incorrect because during a large break LOCA the crew will transition 
out of P-1 at step 1. Examinee may choose this because the majority of FRP's are 
implemented in their entirety before transitioning out of them. There are instances 
where you delay FRP implementation but very few you transition out of without 
completing. 

6. This answer is incorrect because the crew only performs step 1 of P-1 and does not 
ever come back to it. Examinee may choose this answer because switching to cold leg 
seeirc has a caution that FR's may not be implemented until completion of step 8. This 
activity if no% completed, will cause numerous challenges to fission product barriers. 

B. This answer is incorrect. Crew does transition out of P-1 at the first step but this is 
because it is not a concern during a large break LOCA. The examinee may pick this 
answer because switching over to cold leg recirc is imperative to prevent further 
challenges to other fission product barriers. 
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QUESTIONS REPORT 
for sroquestions 

Ability to determine and interpret the following as they apply to RCS Overcooling - PTTS: Adherence to 
appropriate procedures and operation within the limitations in the facility's license and amendments 

(CFR: 41.10 /43.5/45.13) 

References: 
Objective 12656 from study guide on Functional Restoration Procedures 
P-1 "Response to Imminent Pressurized Thermal Shock" step 1 
E§-I 3, " Transfer to Cold keg Recirculation" note prior to step 1 

< _  

Question from INPO Exam Bank. 
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Group: 2 
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.- 
Questim - RCS temperatures have decreased several hundred degrees in a few minutes. 

s ERBADS display indicates a RED path for an lmminant BTS condition. 

The operators transition to FR-P.1, RESPONSE TO IMMINENT PRESSURIZED THERMAL SHOCK CONDITIC 
tfansiiim out based on step 1 guldancs. 

Diseraster 2: 



... 

5.1.3a. Objective 

Explain the following concepts associated with 1-FR-P.1, "Response to Imminent Pressurized Thermal Shock 
Condition." 

e 

e 

Why, if a large-break LOCA has occurred, I-FR-P.I is not used 

Why terminating cooldown of the Reactor Coolant System is desirable 

Why a reactor coolant pump is started if none is running and the safety injection termination criteria are 
not met 

why,  if hot-leg temperatures are increasing following termination of safety injection, actions may be 
necessary in order to stabilize temperature 

Why a one-hour soak of Reactor Coolant System temperature may be required 

How to determine which actions from other guidelines may be performed during the Reactor Coolant 
System temperature soak 

0 

5.d.3b. Content 

'I. A check is made for a large break LOCA, if criteria are met than an immediate exit is permitted to the 

procedure and step in effect. 

7 .  I .  This is allowed since there is no PTS concern after a large break LOCA (re-pressurization of the 

RCS cannot occur following a large break LOCA). 

1.2. This prevents the delay of needed recovery action caused by the unnecessary performance of FR- 

P.l. 

2. It is important to terminate any RCS cooldown in order to limit the thermal stress imposed on the reactor 

vessel. 

2.1. This reduces the possibility of vessel failure due to pressurized thermal shock 

3. In order to mix the cold incoming SI water and the warm reactor coolant, an RCP restart should be 

~. attempted. 
I __ 
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5.1.3a. Objective 

Explain the following concepts associated with 1-FW-P.1. “Response to Imminent Pressufized Thermal Shock 
Condiion.” 

0 

Why. if a largebreak LOCA has occurred, 1-FR-P.I is not used 

Why terminating cooldown of the Reactor Coolant System is desirable 

Wny a reactor codant pump is started if none is running and the safety injection termination criteria are 
not met 

Why, if hot-leg temperatures are increasing following termination of safety injectbn. actions may be 
necessary in order to stabilize temperature 

Why a one-hour soak of Reactor Coolant System temperature may be required 

How to determine which actions from other guidelines may be performed during the Reactor Coolant 
System temperature soak 

e 

e 

1. A check is made for a large break LQCA. if criteria are met than an immediate exit is permitted to the 

procedure and step in effect. 

1.1. This is allowed since there is no PTS concern after a large break LOCA (re-pressurization of the 

RCS cannot occur following a large break LBCA). 

1.2. This prevents the delay of needed recovery action caused by the unnecessary performance of FR- 

P.Z. 

2. It is important to terminate any RCS cooldown in order to limit the thermal stress imposed on the reactor 

vessel. 

2.1. This reduces the possibility of vessel failure due to pressurized thermal shock. 

3. In order to mix the cold incoming SI water and the warm reactor coolant, an RCP restart should be 

attempted. 

._ . .I ~ _ _ I _ _ _ _ _ .  
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I 3.l. Following SI actuation. RCS conditions may be restored to within acceptable limits for SI termination 

to be allowed. 

3.2. The combination of a minimum subcooling and suffident liquid Ievei in the vessel to cover the core 

represents less restrictive SI termination criteria than those present in the Emergency Procedures. 

3.2.1. For an imminent PTS condition, SI flow may have contributed to the RCS cooldown or may 

prevent a subsequent reduction in RCS pressure. 

3.3. The subcooling criterion wli ensure subcooled conditions and the RVLlS indication ensures the 

existence of an adequate vessel inventory such that core cooling is ensured. 

3.4. If either of the termination criteria are not satisfied. then SI is required to ensure core cooling and 

should NOT be terminated. 

3.5. Most likely the cold Iqgldowncciner low temperature condition is due to cold incoming SI water. 

4. If a secondary break had occurred eariier, the RCS could heat up (depending upon decay heat level and 

AFW flow rates) after the S/G dries out if ne additional operator action is taken. 

4.1. Any heatup will result in an increase in PRZR level that win re-pressurize the RCS. 

4.2. Stabilizing RCS temperature by controlling feed flow and steam dump, will prevent this re- 

pressurization. 

5. If RCS cold leg temperature has decreased more than 100°F in any one-hour period, then a "soak" 

period is required to allow the thermal stresses imposed on the reactor vessel wall to decrease before 

further cooldown is allowed. 

5.1. The "soak" is a period of steady state operation during which any temperature decrease or pressure 

increase are to be avoided. 

5.2. This time period allows thermal gradients in the reactor vessel wall tu be reduced, thus reducing 

corresponding stresses. 

6. Any actions that will not cause either a RCS coddown ffr RCS pressure increase and are specified by 

any other procedure in effect are permitted during this "soak" period. 
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Cooldown Without CRDM Fans." RVLIS upper head indication is 87%. Continued 
cooldown and depressurization is required. The Shift Manager decides to cooldown at 
30Vhr. The crew will 

A!' transition to 1 -ES-0.3, "Natural Circulation Cooldown With Steam Void In Vessel" 
and continue to cooldown and depressurize simultaneously 

8. remain in l-ES-0.2B, "Natural Circulation COQBdQwn Without CRDM Fans" and 
increase charging to hold RCS pressure constant. This will prevent further void 

C. transition to 1-ES-0.3, "Natural Circulation Cooldown With Steam Void In Vessel." 
Cooldown and depressurization will be in a step wise fashion to monitor void growth 

D. remain in l-ES-0.2B, "Natural Circulation Cooldown Without CRDM Fans" and 

1 

growth 

depressurize allowing the _. head region to - refill. - 
~ 

A. This is the correct answer. The RNO for step 11 of ES 0.2B sends you to E 3  0.3 or 
0.4 if cooldown and depressurization must continue. Caution also states anytime a 
cooldown must occur at a rate that will form a steam bubble, transition to ES 0.3 or 0.4 
is required. 

B. This answer is incorrect. Step 11 of ES 0.28 does give you the option of staying in 
this procedure if further depressurization is not required; however it instructs the 
operator to increase pressure to collapse voids. It does not give guidance to hold 
pressure constant to limit void growth. 

C. Phis answer is incorrect. Transition to ES 0.3 is correct. In this procedure RVklS is 
available. This allows for simultaneous cooldown and depressurization. The examinee 
may get this confused because E§ 0.4 does call for a step wise fashion of reducing 
pressure and temperature to monitor void growth. 

D. Phis answer is incorrect. The crew cannot remain in ES-0.2. It does give guidance to 
raise pressure to collapse voids. The examinee may choose this answer because 
numerous times throughout the EOPs the operator depressurizes the RCS to refill the 
Pressurizer. Examinee may mistakenly use this method to refill the Head. 
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QUESTIONS REPORT 
for sroquestions 

Natural Circ. With Steam Void in Vessel 
Ability to recognize abnormal indications for system operating parameters which are entry-levei conditions 
for emergency and abnormal operating procedures. 

References: 1 -ES-0.2B Caution at beginning of procedure. 

_I 

1 -ES-O.2B Step 1 1 
143-0.3 Cooldown and depressurization sequence. 
1 -ES-0.4 Cooldown and depressurization sequence 

Phis is a new question. 
Level(ROlSR0): SRO 
Group: 2 
Type(BanWMod/New): NEW 
Keference(Y/N): N 

L d  
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Tier: 1 
Importance Rating: 414.3 
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PROCEDURE TITLE 

NATURAL CIRCULATION COOLDOWN WITtIour CRDM PANS 

8.- MONITOR RCS COOLDOWN: 

a )  Core E x i t  TCs - DECREASING 

b )  Hot Leg temperatures  - 
DECREASING 

c)  RCS subcooling based on Core 
E x i t  TCs - INCREASING 

~ NOTE: If a t  any time i t  i s  determined t h a t  a n a t u r a l  c i r c u l a t i o n  cooldown 
and depres su r i za t ion  must be performed a t  a r a t e  t h a t  would form a 
steam void i n  t h e  Upper  Head. then  
1-ES-0.3. NATURAL CIRCULATION COOLDOWN WITH STEAM VOID I N  VESSEL 
tWInI RVIJS) .  o r  
1-ES 0 . 4 ,  NATURAL CIRCULATION COOLDOWN WITH STEAM VOID I N  VESSEL 
(WITHOUT RVLIS). should be used. 

9.- INITIATE! RCS DEPRESSURIZATION: 

a )  Verify RCS subcooling based on a )  RETURN TO Step  8. 
Core E x i t  TCs GREATER THAN 
175°F 

h )  Maintain RCS subcooling based 
on Core Ex i t  TCs - GREATER THAN 
175°F 

c )  Check letdown - I N  SERVICE c )  Try t o  e s t a b l i s h  normal letdown. 

- IF letdown cannot be 
e s t a b l i s h e d .  THEN do t h e  
fol lowing:  

1 )  Depressurize t h e  RCS using 
one PRZR PORV. 

2 )  GO TO Step  IO. 

d) Use Auxi l ia ry  Spray 

e )  Cycle PRZR Heaters  as requi red  



NATURAL CIRCULATION COOLDOWN WITHOUT CRDM PANS 

10.- CONTINIJE RCS COOLDOWN AND 
DEPRESSURIZATION: 

a) Maintain cooldown rate in Cold 
Legs ' LESS THAN lYF/KR 

b)  Kaintain RCS subcooling based 
on Core Exit TCs - GREATER TIIAN 
175°F 

c) Maintain RCS temperature and 
pressure - WITIIIN LIMITS OF 
ATTACHMENT 1 

d) Maintain seal injection flow to 
each RCP between 6 gpm and 8 gpm 

I I 

b)  Stop depressurization and 
reestablish subcooling. 

NOTE: If RVLIS indication i s  not available. then PRLR level response is 
used to det.ect voids in the RCS. 

11.- CHECK FOR FULL REACTOR VESSEL: 

Check PRLR level response AS 
EXPECTED BASED ON THE FOLLOWING: - Charging flow 
Letdown flow 

RCS temperature 

RVLIS upper range indjcation 
GREATER THAN 95% 

Repressurize RCS within limits of  
Attachment 1 to collapse potential 
voids in RCS and continue cooldown. 

- IF RCS depressurization must 
continue. THEN GO TO one of the 
following: 

1-ES-0.3. NATURAL CIRCULATION 
COOLDOWN WIT11 STEAM VOID IN 
VESSEL (WITH R V L I S ) .  STEP 1 

- OR 

0 1-ES-0.4. NATURAL CIRCULATlON 
COOLDOWN WITH STEAM VOID IN 
VESSEL (WITHOUT RVLIS) , STEP I 



VIRGINIA POWER 
NORTH ANNA POWER STATION 
EMERGENCY PROCEDURE 

PROCEDURE TITLE 
NATURAL CIRCULATION COOLDOWN WITH STEAM VOID I N  

VESSEL (WITH RVLIS) 

PURPOSE 

To provide instructions to continue plant cooldown and depressurization to 
Cold Shutdown with no accident in progress. Instructions are provided f o r  
conditions that allow for the potential formation of a void in the Umer 

This procedure i s  entered from: 

* 1-ES-0.U. NATURAL CIRCULATION COOLDOWN WIT11 CRDM FANS. 01 

1-ES-0.2B. NATURAL CIRCULATION COOLDOWN WITHOUT CKDM FANS. 

. 

APPROQAI. ON FILE 



PROCEDURE TITLE 
NATURAL CIRCULATION COOLDOUN WITH STEAM VOID IN 

VESSEL (WITH RKIS) 

CAUTION: Either the first 12 Steps of 1-ES-0.2A NATURAL CIRCULATION COQI.IH1wN 
WITH CRDM PANS. or the first 8 Steps of 1-ES-0.2R. NA%URAL CIRCULATION 
CQOLIMlwN WITHOUT CRDM FANS. should be performed before continuing with 
this procedure. 

..tt.*.*..t*..tt+t.t*.****..+ 

* 1.-TRY M START ONE RCP: 

a) Establish conditions for a)  conditions are established 
starting one RCP using for starting one RCP. do 
1-OP-5.2. REACTOR COOLANT P W P  Steps I b  througb i d .  
STARTUP AND SHUTDOWN 

Continue with Step 2 .  

b )  Check KVLIS upper range b )  Do the following: 
indication .. GREATER THAN 95% 

1) Raise PRZR level to 69% 
using Charging and Letdown. 

(STEP 1 CONTINLED ON NEXT PAGE) 



NATURAL CIRCULATION cooLnow WITH STEAM vom IN 
VESSEL (WITH RVLIS) 

* 1. TRY TO START ONE KCP (Continued) : 

2) Establish subcooling based 
on Core Exit TCs greater 
than 50°F using either of 
the following: 

Condenser Steam Dumps 

- OR 

SG PORVs 

- OR 

Decay Heat Release Valve: 

a. Locally open 1-KS-20. 
Decay Heat Release 
Valve Upstream 
Isolation Valve. 

b .  Manually open 
1-MS-HCV-104. Decay 
Heat Release Valve. 

31 Energize PRZR Heaters 8s 
required to saturate the 
Pressurizer. 

c )  Continue with Step 2. c )  Start one RCP using 1-OF-5.2. 
REACTOR COOI.ANT PUMP STARTUP 
AND SIIUTDOWN 

d )  GO TO 1-OP-3.2. UNIT SHlJTDOWN 
FROM MODE 3 TO MODE 4 



NATURAL CIRCULATION COOLDOWM WITH STEAM VOID IN 
VESSEL (WITH RVLIS) 

NOTE: Saturated conditions in the P E R  should be established before P E R  
level is reduced. 

2.- ESTABLISH PRZR LEVEL TO 
ACCOMMODATE VOID GROWTH: 

8 )  Check PRZR level - BETWEEN 36% a) Adjust Charging and Letdown as 
AND 46% required. 

b) Put controller for 
1-CH-FCV-1122. Normal Charging 
Flow Control Valve. in MANUAL 

c f  Maintain stable PRZR level 
using Charging and Letdown I 



NATURAL CIRCUIATION COOLDOWN WITH STEAM VOID IN 
VESSEL (WITH RVLIS) 

'.. . 

3.- CONTINUE RCS COOLDOWN AND INITIATE 
DEPRESSURIZATION: 

a) Maintain cooldown rate in Cold 
Legs - LESS THAN 100°P/HR 

b )  Maintain subcooling based on 
Core Exit TCs - GREATER THAN 
450 F 

c )  Maintain RCS temperature and 
pressure - WITHIN LIKITS OF 
ATTACBMENT 1 

d )  Check Letdown - IN SERVICE 

el Dnpressuri.ze RCS using 
Auxiliary Spray as follows: 

1) Verify both PRZR Spray 
Valves - CLOSED: 

1 RC-PCV-1455A . 1-RC-PCV-1455B 
2) Fully open one PRZR Spray 

valve: 

1 -RC-.PCV-l455A 
1-RC-PCV-1455B 

3 )  Open I-CH-HCV-1311. 
Auxi~liary Spray Isolation 
Valve 

4) Close l-C€I~-HCV-1310. 
Charging Line Isolation Valve 

5) Throttle the PRLR Spray 
Valve opened in Step 3e2 to 
c o n t r o l  Auxiliary Spray flow 

d )  Depressurize the RCS using one 
PRZR PQRV. 

GO TO Step 4 .  

1) Close both PRZR Spray Valves. 



NAT[TRAL CIRCULATION COOLDOWN WITH STEAM VOID IN 
VESSEL (WITH RVLIS) 

4.- CONTROL PRZR LEVEL: 

a) PRZR level - GREATER THAN 36% a)  Adjust Charging and Letdown, as 
required, to increase P E R  
level to greater than 36%. 

b) P E R  level .- LESS THAN 90% b) Do the following: 

1) Energize PRZR Heaters to 
maintain PRZR pressure 
stable. 

2 )  Reduce PRZR level to less 
than 90% using either of the 
following: - Control Charging and 
Letdown. as required. 

__ OR 

Continue cooldown to 
shrink RCS. 

S.-.. CIECK RVLIS FULL RANGE INDICATTON Repressurize RCS to maintain RVLIS 
Full range greater than 82%- 

RETURN TO Step 3 .  

GREATER THAN 82% 



NATURAL CIRCULATION COOLDOWN WITH STEAM VOID IN 
VESSEL (WITH RVLIS) 

6.- CHECK IF SI ACCUMULATORS SHOULD BE 
ISOLhlXD: 

a) Check RCS pressure - LESS THAN 
1000 PSIG 

b )  Isolate SI Accumulators: 

1) Initiate Attachment 4 to 
locally restore power to SI 
Accumulator Discharge 
Isolation Valves 

2) Close all SI Accumulator 
Discharge Isolation Valves: 

0 1-SI MOV-1865A 

l-SS-KOV-1865C 
e 1-SI-MOV-1865R 

* 7.- VERIFY PRESSURE FOK M Y  ISOLATED 
SI ACCUMULATOR REWTNS STABLE AS 
RCS PRESSURE DECREASES BELOW 
ACCUMULATOR PRPSSURF: 

I I 

I 

a) RCS pressure is less than 
1000 pig. do steps 6b .  7 
and 8 .  

Continuo with Step 9. 

b)  Vent any SI Accumulator that 
cannot be isolated using 
1 -OB-7.3, FILLING. SLUICING. 
DRAINING, PRESSURIZING. AND 
VI(NTING SI ACCUMULATORS. 

IF any SI Accumulator cannot be 
vented. do the following: 

I )  Maintain intact SG pressure 
greater than 120 psig. 

2)  Consult TSC or Plant Staff. 

Vent auy SI Acciimlilator that does 
not maintain stable pressure using 
1-OP-7.3. FILLING. SLUTCING. 
DRAINING, PRESSURIZING, AID 
VENTING SI ACCUWLATORS. 

- IF any SI Accumulator cannot be 
vented. do the following: 

a) Maintain intact SG pressure 
greater than 120 psig. 

b) Consult TSC o r  Plant Staff. 



NATURAL CIRCULATION COOLDOWN WITH STEAM VOID IN 
VESSEL (WITK RVLIS) 

-- 

* 8.-- CHECK IF POWER TO SI ACCUMULATOR 
MOVS SHOULD DE REMOVED: 

a)  Check RCS mode - IN MODE 4 

b )  Initiate Attachment 3 ,  Removing 
Power to SI Accumulator MOVs in 
Mode 4 

9.-MAAINTAIN Letdown PLOW: 

a)  Open additional Letdown Orifice 
1solati.on Valves. as required 

I I 

a) RCS is in Mode 4. TJEN do 
Step 8b. 

Continue with Step 9. 

b )  Adjust 1-CH-PCV 1145. as 
required 

lO.-~ MAINTAIN SEAL INJECTlON FLOW TO 
EACH RCP BETWEEN 6 GPH AND 8 GPM 



NATURAL CIRCUIATION COOLDOWN WITB STEAM VQTD I N  
VESSEL (WITH RVLIS) 

--  

11.- CHECK I F  RHR SYSTEM CAN BE PIIT I N  
SERVICE : 

a) Check the following RCS 
conditions: 

Hot Leg temperatures LESS 
THAN 350°F 

RCS pressure LESS THAN 
400 PSIG 

b )  Consult TSC o r  Plant Staff to 
determine required wait period 
before cooling down on RHR 
System 

c )  Put RHR System in service using 
1-QP-14.1. RESJDUAL HEAT 
REMOVAL SYSTEM 

12.-CHECK I F  SYSTEMS SHOULD BE ALIGNED 
FOR NDT PROTECTION: 

a) Any Cold Leg temperature - WILL 
BE LESS  THAN 235°F WITBIN 1 HOUR 

b) Put one Low-Head SI Pump in PTL 

c) P u t  all h u t  one Charging Pump 
in PTL 

d )  Initiate Attachment 2. MIIT 
Protection to put NDT 
Protection System i n  service 

13..- CONTINUE RCS COOLDOWN TO COLD 
SHUTLX" 

a) RETURN TO Step 3 

a WlIEN any Cold Leg temperature 
will be less than 235°F withlo 
1 hour. do Steps 12b. 12c 
and 12d. 

Continue with Step 13. 



NATURAL CIRCULATION COOLDOWN WITH STEAM VOID IN 
VESSEL (WITH RVLIS) 

... 

CAUTION: Depressurizing the RCS before the entire system is less than 2OPF may 
result in additional void formation i n  the RCS. 

* . . .  " . . . * * * . * . . + + * . * * * * * * * * * * * * * * . . . ~ ~ .  

14.- CONTINUE COOLDOWN OF INACTIVE 
PORTION OF RCS: 

a) Cool Upper Head Region using 
CRDM Fans 

b) Cool SG U.tubes by dumping 
steam from all SGs 

c )  RVLIS IJpper Range - GREATER 
THAN 95% 

15.-- DFXEWINE IF BCS DEPRESSURIZATION 
IS PERMITTED: 

a)  Check RCS - LESS THAN 200°F: 

0 Core Exit TCs 

Hot Legs 

* Cold legs 

b) S G s  - ALL COMPLETELY 
DEPRESSURIZED 

C )  GO TO 1--OP-3.4. UNIT SHUTDOWN 
PROM COLD SHUTDOWN (MODE 5 )  AT 
200'F OR LESS TO COLD SHUTDOWN 
(MODE 5 )  AT 140'F OR LESS WITH 
KEFF OF 0 .95  OR IXSS 

RETURN TO S t e p  13 .  

a )  RETURN TO Step 13. 

b) RETURN TO Step 1 3 .  

END 



1 -ES-O.3 mER I ATTACBMENT TITLE 

PRESSURE/TEMPERATURE LIMITS FOR 
NATURAI. CIRCULATION COOLDOWN TO 

HINIKIZE VOIDING IN THE UPPER HEAD 
i I 

RCS PRESSURE (PSIG) 
2500 

2250 
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0 
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PIACING NDT PROTECTION SYSTEM 
IN SERVICE 

m: Tbe following RCS PORV NOT setpoints apply: 
[ Tc 150°F to 235°F [ Tc < 150°F [ I 

1. Before the lowest RCS Cold Leg temperature reaches 235"F, do the 
following: 

- a. Reduce RCS pressure to 480 psig or less. 

- b .  Close l-.RC-MOV--1535. PRZR PORV Block Valve. 

- c. Using the key switch. open 1-RC-PCV-1456. 

- d. Close 1-RC-PCV-1456. P E R  PORV. 

- e. Open 1~RC-MOV-1535. PRZR PORV Block Valve. 

- f. Close 1-RC-MOV-1536. PRZR PORV Block Valve. 

- g. Using the key swi.tch. open 1-RC-PCV-1455C. 
- h.  Close L-.RC-PCV-l455C, PRZR POKV. 

- 5. Open l-RC--MOV-1536. PRZR PORV Block Valve. 

2. Put key switches f o r  the following valves in AIITO: 

I . 1-RC-PCV-1455C. PRZR PORV 

- 1 -RC-PCV-1456. PRZR PORV 

3. Depressurize SI Accumulators to less than 360 psig using 1 OP-7.3. 
FILLING. SLUICING. DRAINING. PRESSURIZING. AND VENTING SI ACCUMULATORS. 
while continuing with this procedure: 

- = 1-SI TK-1A. A Accumulator 

- 1 - S I  TK-1B. R Accumulator 

I 1 SI-TK-1C. C Accumulator 



REMOVING POWER TO SI 
ACCUMULATOR MOVS IN MODE 4 

1 .- Verify with the Control Room that the Unit is in Mode 4 .  

2. Do the following to the breakers for the SI Accumulator Discharge 
Isolation Valves: 

a. Verify with the Control Room that each S I  Accumulator is either isolated 
or vented: 

- l-SI-TK-1A. "A" SI Accumulator 

- 1-SI-TK-lR. "B" S I  Accumulator 

- - 1-SI-TK-1C. "C" SI  Accumulator 

b. De-energize and lock open the following breakers: 

- l-EE-BKR-lHl-ZN-L3 (l-SI-MOV-1865A) "A" SI Accumulator Discharge. 

- a I-EE-BKR-lIIl-ZN-N3 (1-SP MOV-1865B) "B" SI Accumulator Diccharge. 

- - I-EE-BKR-lJ1-2N-K4 (l-SI-MOV--1865C) "C" SI Accumulator Discharge. 

c .  Put Electrical Danger Tags, assigned to the Shift Supervisor, on 
t.he following breakers: 

- l-EE-BKR-lH-ZN-L3 (I-SI-MOV-1865A) "A" SI  Accumulator Discharge. 

- l-EE-BKR-lKl-ZN-N3 (l-SI-MOV-1865B) "B" SI Accumulator Discharge. 

__ e 1-EE-BKR-1J1-2N-84 (l-SI-MOV 1865C) "C" SI Accumulator Discharge. 



ATTACIIMENT TITLE 

LOCALLY RESTORE POWER TO 
SI ACCUHUIATOR DISCIIARGE ISOLATION VALVES 

1.- Get an A d m i n  key. 

2. Unlock and close the following breakers to restore power to the SI 
Accumulator Discharge Isolation Valves: 

- l-EE-BKF-lHl-ZN-L3 (l-SI-MOV-1865A) "A" SI Accumulator Discharge. 

- e l-EE-BKR-lHl-.ZN-N3 (l-SI-MOV-1865B) "R" SI Accumulator Discharge. 

- 0 l-EE-BKR-lJ1-2N-.K$ (l-SI-MOV-1865C) "C" SI Accumulator Discharge. 

3.- Notify the Control Room that the SI Accumulator Discharge Isolation 
Valve breakers have been closed. 



CONTINUOUS ACTION PAGE HANDOUT 

Continuous Action Page Steps  are listed on the back o f  this page. 



CONTINUOUS ACTION PAGE HlwDOUT 

__ 

Continuous Action Page Steps are listed on the back of this page. 
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CONTINUOUS ACTION PAGE HANDOUT 

Continuous Action Page Steps are listed on the back of this page. 



CONTINUOUS ACTION PAGE FOR 1 -ES - 0.3 

1. SI ACTUATION CRITERIA 
- I F  e i t h e r  condi t ion  l i s t e d  below occurs 
i n i t i a t e  S T  AJQ GO TO 1 - E - 0 ,  REACTOR TRIP OR SAFETY IN.JECTION. 

a n  SI  Actuat ion occur s ,  DEJ3 manually 

- STEP 1: 

0 

0 PRZR l e v e l  - CANNOT RE MAINTAINED GRFATER TIIAN 11%. 

RCS subcooling based on Core Ex i t  T C s  - LESS THAN 25OF. a 

2 .  RCP START CRITERIA 
Following a l o s s  of a l l  seal cooling.  a f f ec t ed  RCPs  s h o u l d m  be s t a r t e d  without 
p r i o r  s t a t u s  eva lua t ion .  

RCPs  should be run i n  t h e  fol lowing o rde r  of priority t o  provide  PRZR spray: 
C. A.  

m N  both cond i t ions  l i s t e d  below e x i s t .  m N  s t a r t  one RCP &Q GO TO 
1-OP-3.2. UNIT SHUTDOWN FROM MODE 3 TO MODE 4: 

Condit ions requi red  by 1 - O F - 5 . 2  . REACTOR COOLANT BUMP STARTUP AWD 
SHUTDOWN are es t ab l i shed .  either 

RVLIS upper range i n d i c a t e s  - GREATER THAN 95%. OR 

* B U R  l e v e l  - GREATER THAN 6 9 X m  RCS subcooling - GREATER TIM 50°F 

3. ECST LEVEL CRITERIA 
the ECST l e v e l  decreases t o  40%. TlJ@ i n i t i a t e  1 AP 22.5. LOSS OF 

EMERGENCY CONDENSATE STORAGE TANK 1 - CN-TK- 1. - 
4. PRZR SPRAY ISOLATION CRITERIA 

__ WHEN an RCP i s  stopped.  i s o l a t e  PRZR spray from t h e  stopped RCP. 
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QUESTIONS REPORT 
for sroquestions 

WE1 1EA2.2 001 

Unit 1 has experienced a small break LCBCA. Neither low head safety injection pump i 
avaitable. The crew has transitioned to I-ECA-1 . I ,  " Loss of Emergency Coolant 
Recirculation." Safety injection cannot be terminated based on a lack of subcooling. 
Until recirculation capability can be restored, the crew will conserve inventory by: 

A!' cooling down and depressurizing to meet subcooling requirements. This wiil allow 
crew to terminate SI. 

B. throttling the BIT outlet isolation valves I-SI-MOV-l867C/D to the minimum flow 
required per Attachment 2, " Minimum SI Flow Rate Versus Time After Trip." 

C. establishing normal charging and then securing the second HHSB pump. 
B. The crew doesn't need to conserve inventory. Makeup to the RWST will ensure 

. ..... ___ ~ .... 

-. NPSH of the HHSi pu- .~ .... ~. - 

A. This is the correct answer. To conserve inventory SI needs to be terminated ailowing 
normal charging to be restored. To do this, break flow must be reduced by 
depressurizing the RCS. 

B. This answer is incorrect. Attachment 2 in the back of the procedure is used to verify 
minimum flow is met. This reference determines the ability to only run one charging 
pump. It is not intended to be used to reduce SI flaw. 

C. This answer is incorrect. This would be correct but the order is reversed. The crew 
should stop one HHSl pump and then evaluate SI termination. 

D. This answer is incorrect. Makeup to the WWST is a major action category for this 
procedure but is not of sufficient quantity to keep up with WWST depletion. 

Ability to determine and interpret the following as they apply to Loss of Emergency Coolant Recirc: 
Adherence to appropriate procedures and operation within the limitations in the facility's license and 
amendments. 

(CFR: 41.10143.5 145.13) 

References: 1 -ECA-1 .I ,  " Loss of Emergency Coolant Recirculation." 

This is modified from INPO bank. 
Level(ROISR0): SKO Tier: 1 
Group: 1 Importance Rating: 3.414.2 
Typc(I3anklModlNew): MOD Cog(Knowled~e/Comp): COMPREHENSIVE 
Keference(Y/NJ: N Last Exam(Y): N 

Thursday, May 06,2004 9:20:37 AM 1 



LOSS OF EMERGENCY COOLANT RECIRCULATION 

-~ 

'15.- CHECK IP SI CAN BE TERMINATED: 

a)  Check RVLIS indication: 

e No RCPs running FULL RANGE 
GREATER THAN 67% 

- OR 

One RCP running - DYNMIC 
HEAD GREATER THAN 36% 

b )  RCS subcooling based on Core 
Exit TCs GREATER THAN 75°F 
[ 1 2 5 O  PI 

a) GO TO Step 21 

b)  Establish minimum SI flow to 
remove decay heat. 

Perform the following: 

1) Determine minimum SI flow 
required using Attachment 2. 

2 )  SI flow is less than 
minimum SI flow. start 
one additional Charging Pump. 

3 )  GO TO Step 21. 

16.-  RESET ISOLATION SIGNALS: 

a)  Reset both Trains of Phase A 
Isolation 

b) Reset both Trains of Phase B 
Isolation. if actuated 



MINIMUM SI FLOW RATE VERSUS 
TIKE AFTER TRIP 

c 

FLOW RATE (GPM) 

650 

600 
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500 

450 

400 

350 

300 

250 

200 

150 

100 

50  

~~ 
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Questions Marked for Collection 
..OOWEI 1.A2.2 12/9/2002 

WFC Cook 1 
A !-OCA is in progress and both recirculation sump suction valves (BCM 305 and ICM 306) failed to open while 
transferring to cold leg recirculation. The crew is currently at step 12.b. RNO ofOEIP-4023-EC!A-l-I, Loss of 
Emergency Coolant Recirculation. 

This step directs the crew to estahhh minimum FCCS flow to remvc decay heat per Figure I .  This is to he 
accomplished by m u a l l y  aligning ECCS pumps md throttling BfC discharge to cold leg valvcs as necessary. 

Civen the fuliowing: 

-RWST level is 18% and lowering. 
-East CCY, South SI Rt West RHR pumps are running. 
-RCS Pressure is 340 psig. 
-Minimum ECCS Now Required per Figure I is 2SO gpm. 

Which ON0 of the follou,ing describes how this flow will he established? 

Shutdown SI and RHR Pump  a id  tluottle BIT to 280 gpm of CCP flow. 

Shutdown RIiR Pumps and throttle BIT to 280 gpm of combined CCP and SI pump flow. 

Shutdown CCP and SI Pumps. RHR pump kloa should be ahout 280 gpm at this pressure 

Shutdown SI and RHR Pumps. CCP flow should be about 280 gpin at this pressure without throttling &e BIT. 



Questions Marked for Collection 
..lMWEI 1.K2.01 5/5/2003 

WEC Salem Unit 1 
Which of the following actions are directed by 2-FBP-LOCA-5, LOSS OF EMERGENCY COOLANT 
RECIRCULATION? 

I .  
2.  
3. 
4. 

Provide guidaice on aligning the Safety lnjection Pump suction directly to the Containment Sump. 
Terminate Cold Leg Recirculation and restore Charging and Letdown. 
Cooldow and depressurize the Reactor Coolant System to allow Residual HcJt Removal to be put into service. 
Provide methods to make-up tu the Refueling Wdter Storage Tail;. 

2 ,3  and 4. 

I ,  2 and 3. 

2 and 4 ONLY 

3 and 4 ONLY. 

D is correct hecause it contains all items that LOCA-5 addresses. B a id  c are incorrect since they do not include all 
actions taken. A is incorrect because the S I  pump suction cannut he directly aligned to the Containment Sump. 

..WEIIEA.IL.l 7/14/2003 

WEC Surry 1 
~ A LOCA ha? occurred on Unit 1 
-The IK 480 Emergency hus has hipped due to a fault on the bus. and cannot be re-encrgiied. 
-1he Crew has progressed through E-I, "Iass of Reactor or Secondary Coolant," the crew i s  currently at Step 17, 
INITIATE EVALCJATION OF PLAN? STATGS. 
-RCS pressure is loo0 psig and slowly Lowering. 
-CTMTRadiation monitors are elevared. 
-Annunc.iator lA-H4 "I.HSI PP 1R LOCKOUT OR OLTRIP has just illuminated. 

Which one of the following describes the correct opemtor action for the listed cunditiotis? 

Transition to ECA- I .  I ,  "Loss Of Emergency Coolant Recirculation" 

Transition to ES-1.2. "Post LOCA Cooldown and Depressurization" 

..... 

Transition to ES-1.3, "Transfer Tu Cold Izg Kecirculatiun" 

Transition to BCA-1.2, "LOCA Outside Containment" 

C. This IS the correct tmisitiun with no I.HSI pumps availahle. 

A. hicorrect. if cold leg recirc. capability was availahle this would he the correct transition 

B. Incorrect, if this had been B large break LOCA and RWST level w'as 4 6  feet, this wmuld be 
transition. 

D. Incunect, This would he the correct transition if the radiation alarnrs w r e  in the aux. hldg. 

the correct 



Q~esclon 1. Provide guidance on aligning the Safely Injection Pump suctMn directly lo the Containment Sump 
2. Temmate Cold Leg Recirculation and restore Charging and Letdown. 
3. Cooldown and depressurize h e  Reactor W a n t  System to allow Residual Heat Removal to be put into semi( 

.... -. ...... 

........ .... . . . .  

. . ." ............. 

. .  . . ....... ......... Distracter 2 

Diracter 3 

Distrackr Anaivsls: 
Anssvcr: D is correct k a u s o  it contains a11 i l m s  that LOCA-5 adSressos B alld c aro mzorrwt s;we they dti not inch 

IS Inc3rrect ::c::ause tllb SI pump suc1io11 cannol be ciirwlq al!gned to the Conlai~manl Sump. -. 

Distrxcter 1: 

Distrrtcter 2: 

Distracter 3: 



Recirculation." Safety injection cannot be terminated based on a lack of subcooling. 
Until recirculation capability can be restored, the crew will conserve inventory by: 

A. This is the correct answer. Po conserve inventory SI needs to be terminated allowing 
normal charging to be restored. To do this break flow must be reduced by 
depressurizing the WCS. 

5. Attachment 2 in the back of the procedure is used to verify minimum flow is met. 
This reference determines the ability to only run one charging pump. It is not intended 
to be used to reduce SI flow. 

6. This would be correct but the order is reversed. The crew should stop one HHSI 
pump and then evaluate SI termination. 

8. Makeup to the RWST is a major action category for this procedure but is not of 
sufficient quantity to keep up with RWST depletion. 

Ability to determine and interpret the following as they apply to Loss of Emergency Goolant Reeirc: 
Adherence to appropriate procedures and operation within the limitations in the facilitvs license and 
amendments. 

(GFR: 41.10 143.5 145.13) 

fleferences: 1-ECA-1.1, " Loss of Emergency Coolant Recirculation." 

This is modified from INPO bank. 
I,evel(ROISRO): SRO Tier: 1 

... 

Group: 1 Importance Rating: 3.4142 
Type(BanWMo&Xew): MOD Cog(Know1edgdCornp): COMPREHENSIVE 
KeferencejYiN) : N Last Exarn(Y): N 

Wednesday. May 05,2034 1 :46:49 PM 1 



Supervisor declares the valve inoperable and the crew performs the boilowing: 
__ 

A. This is the correct answer. Per ITS 3.7.1 and its bases, the operator needs to reduce 
power to less than 52% and reduce the trip setpoint. This is because MTC is positive 
and a heatup could raise power leading to a power level that the remaining secondary 
safeties can't handle. 

€3. This answer is incorrect. It would be correct if not for the positbe MTC. This answer 
takes credit for a negative MTC to turn power during a heatup event. The examinee 
could pick this if he doesn't take MTC into account when reading ITS. 

C. This answer is incorrect. The actions taken in this answer are correct but the bases 
behind them is wrong. MTC is positive. There won't be a restart on a cooldown. The 
examinee may choose this answer if their understanding on MTG is backwards. Restart 
accidents on cooldowns are mentioned numerous times throughout training materials. 
This answer may be picked based on familiarity with the material. 

8. This answer is incorrect. The actions taken are not complete without reducing the Hi 
Flux Trip setpoint. The remaining safeties do have enough capacity to relieve RCS 
energy with Steam Dumps because they would prevent the RCS from heating up but 
the accident analysis doesn't take credit for steam dumps. The examinee may pick this 
answer because steam dumps will prevent RCS temperature from heating up taking 
MTC out of the equation. 
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MSSVs 
n 3.7.1 

B 3.7 PLANT SYSTEMS 

8 3.7.1 Main Steam Safety Valves (MSSVs) 

BASES 

BACKGROUND The primary purpose of the MSSVs i s  t o  provide overpressure 
protection for the secondary system. The MSSVs also provide 
protection against ove ressurizing the reactor coolant 
pressure boundary (RCPB 'p by providing a heat sink for the 
removal of energy from the  Reactor Coolant System (RCS) i f  
the  preferred heat sink, provided by the Condenser and 
Circulating Water System. i s  no t  available. 

Five MSSVs are located on each main steam header. outside 
containment. upstream of the main steam isolation valves. as 
described i n  the VFSAR, Section 10.3.1 (Ref. 1). The MSSVs 
must have sufficient  capacity t o  1 h i t  t he  secondary system 
pressure t o  5 110% of the steam generator design pressure i n  
order t o  meet the requirements of the ASME Code, Section I I I  
(Ref. 2) .  The MSSV design includes staggered setpoints, 
according t o  Table 3.7.1-2 i n  the accompanying LCO, so t h a t  
only the needed valves w i l l  actuate. Staggered setpoints 
reduce the potential for valve chattering t h a t  i s  due t o  
steam pressure insufficient t o  fully open a l l  valves 
following a turbine reactor t r ip .  

APPLICABLE 
SAFETY ANALYSES 

The design basis for the capacity o f  the MSSVs comes f r m  
Reference 2 and i t s  purpose i s  t o  l i m i t  the secondary system 
pressure t o  < 110% of design pressure for any anticipated 
operational occurrence (AOO) or accident considered in the 
Design Basis Accident (DBA) and transient analysis. 

The events t h a t  challenge the relieving capacity of the 
MSSVs, and t h u s  RCS pressure, are those characterized as 
decreased heat removal events. which are presented in the 
UFSAR, Section 15.2 (Ref. 3 ) .  Of these, the full  power 
turbine t p i p  without steam dump i s  typically the limiting 
AOO. This event also terminates normal feedwater flow t o  the 
steam generators. 

The safety analysis demonstrates that the transient response 
for turbine t r i p  occurring fron full power without a direct  
reactor t r i p  presents no hazard t o  the integri ty of t h e  RCS 
or the Main Steam System. One turbine t r i p  analysis i s  
performed assuming primary system pressure control via  

(continued) 
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(continued) 

operation of the pressurizer relief  valves and spray. This 
analysis demonstrates tha t  the ONB design basis i s  met. 
Another analysis i s  performed assuming no primary system 
pressure control, b u t  crediting reactor t r i p  on high 
pressurizer pressure and operation of the pressurizer safety 
valves. This analysis demonstrates t h a t  RCS integrity i s  
maintained by showing that  the maximum RCS pressure does n o t  
exceed 110% of the design pressure. A11 cases analyzed 
demonstrate that the MSSVs maintain Main Steam System 
integrity by limiting the maximum steam pressure t o  less 
t h a n  110% of the steam generator design pressure. 

In addition t o  the decreased heat removal events, reactivity 
insertion events may also challenge the relieving capacity 
of the MSSVs. The uncontrolled rod cluster control assembly 
(RCCA) bank withdrawal a t  power event i s  characterized by an 
increase i n  core power and steam generation rate until 
reactor t r i p  occurs when ei ther the Overtemperature AT or 
Power Range Neutron Flux-High setpoint i s  reached. Steam 
flow t o  the turbine will not increase from i t s  in i t i a l  value 
for this  event. The increased heat transfer t o  the secondary 
side causes an increase in steam pressure and may result in 
opening of  the MSSWs prior t o  reactor t r ip .  assuming no 
credit for operation of the atmospheric o r  condenser steam 
dump valves. The UFSAR Section 15.2 safety analysis of t h e  
RCCA bank withdrawal a t  power event for a range o f  in i t i a l  
core power levels demonstrates that the MSSVs are capable o f  
preventing secondary side overpressurization for this AOO. 
The W A R  safety analyses discussed above assume t h a t  al l  of 
the MSSVs for each steam generator are OPERABLE. If there are 
inoperable MSSV(s), i t  is  necessary t o  limit the primary 
system power dur ing  steady-state operation and AOOs t o  a 
value tha t  does no t  result i n  exceeding the combined steam 
flow capacity of the turbine ( i f  available) and the 
remaining OPERABLE MSSVs. The required limitation on primary 
system power necessary t o  prevent secondary system 
overpressurization may be determined by system transient 
analyses or conservatively arrived a t  by a simple heat 
balance calculation. In some circumstances i t  i s  necessary 
t o  limit the  primary side heat generation that can be 
achieved dur ing an A00 by reducing the setpoint of the Power 
Range Neutron Flux-High reactor trip function. For example. 
i f  more than one MSSV on a single steam generator i s  
inoperable, an uncontrolled RCCA bank withdrawal a t  power 
event occurring from a partial power level may result in an 
increase in reactor power t h a t  exceeds the cmbined steam 
flow capacity o f  the turbine and the remaining OPERABLE 

(continued) 
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MSSVs. Thus, f o r  m u l t i p l e  inopersble MSSVs on t h e  same s t e m  
generator i t  i s  necessary t o  prevent t h i s  power increase by 
lowering the Power Range Neutron Flux-High setpoint  t o  an 
appropriate value. When Moderator Temperature Coef f i c ien t  
(MTC) i s  posi t ive.  the reac tor  power may increase above the 
i n i t i a l  value during an RCS heatup event (e.g,, turb ine 
t r i p ) .  Thus. f o r  any number o f  inoperable MSSVs i t  i s  
necessary t o  reduce the t r i p  setpoint  i f  a pos i t i ve  MTC may 
e x i s t  a t  p a r t i a l  power condit ions. 

The MSSVs s a t i s f y  C r i t e r i on  3 o f  10 CFR 5O.36(c) (2) (ii). 

LCO The accident analysis requires f i v e  MSSVs per steam 
generator be OPERABL€ t o  provide overpressure pro tec t ion  f o r  
design basis t ransients occurr ing a t  902% RTP. The LCO 
requires t h a t  f i v e  MSSVs per  steam generator be OPERABLE i n  
compliance w i th  Reference 2. and the DBA analysis. 

The OPERABILITY o f  the MSSVs i s  def ined as the a b i l i t y  t o  
open upon demand w i t h i n  the setpoint  tolerances t o  re l i eve  
steam generator overpressure. and reseat when pressure has 
been reduced. The OPERABILITY o f  the MSSVs i s  determined by 
per iod ic  survei l lance tes t i ng  i n  accordance w i t h  the 
Inserv ice Testing Program. 

This LCO provides assurance t h a t  the MSSVs w i l l  perform 
t h e i r  designed safety funct ions t o  m i t i ga te  the consequences 
o f  accidents tha t  could r e s u l t  i n  a challenge t o  the RCPB o r  
Main Steam System i n t e g r i t y .  

~ ~ ~ 

APPLICABILITY I n  MODES 1, 2, and 3, f i v e  MSSVs per steam generator are 
r-equired t o  be OPERABLE t o  prevent Main Steam System 
overpressuri zation. 

I n  MODES 4 and 5 ,  there are no c red ib le  t ransients requ i r ing  
the MSSVs. The steam generators are not normally used f o r  
heat removal i n  MODES 5 and 6, and thus cannot be 
overpressurized; there i s  no requirement f o r  the MSSVs t o  be 
OPERABLE i n  these MODES. 

ACT I ON S The ACTIONS tab le  i s  modif ied by a Note i nd i ca t i ng  tha t  
separate Condit ion en t ry  is allowed f o r  each MSSV. 

(continued) 
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