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PFM-22A REV. 5 
INSERVICE TESTING PROGRAM #8 

1.0 INTRODUCTION 

Revision 8 of the Indian Point (Unit 3) (IP3) Inservice Testing Program Plan once 
approved will be in effect for the applicable duration of the third 120-month (1 0-year) 
inspection interval (7/21/99-7/21/09), unless changed for other reasons. The Plan 
will be updated prior to the start of the fourth inspection interval in accordance with 
the requirements of 10 CFR 50.55a(g).  

This document outlines the Inservice Testing (IST) Program for IP3 based on the 
requirements of ASME/ANSI OM (Parts 6 and 10), OMa 1988 Addenda to 
ASME/ANSI OM - 1987.  

2.0 PROGRAM DEVELOPMENT 

ASME/ANSI OM Parts 6 and 10 (hereby referred to as 'the Code') requires that the 
owner of each nuclear power plant prepare and submit a "plan" for testing and 
inspection of systems and components under the jurisdiction of the Code and in 
compliance with Title 10, Part 50 of the Code of Federal Regulations (Para. 50.55.a).  
With respect to the elements of that plan related to the testing of pumps and valves, 
ASME/ANSI OM Parts 6 and 10 establishes the Program scope with the provision that 
the rules apply to ISI Class 1,2, and 3 as stated by the NRC via Federal Register.  
In accordance with the Code, the following are required to be included in the testing 

Program: 

Centrifugal and positive displacement pumps that are installed in light-water 
cooled nuclear power plants and provided with an emergency power source 
and required to perform a specific function in shutting down the reactor or in 
mitigating the consequences of an accident.  

Valves (and their actuating and position indicating systems) which are required 
to perform a specific function in shutting down the reactor to the cold 
shutdown condition or in mitigating the consequences of an accident.  

In addition to the general Code requirements outlined above, there are other 
interpretations and positions that have come about as a result of past regulatory and 
licensee actions.  

In light of this, a set of rules was established by which the scope of the Indian Point, 
Unit 3 IST Program is determined, including components that are to be included and 
the extent and type of testing required for each. Based on these rules the philosophy 
and assumptions used in determining the test requirements for selected pumps and 
valves was documented.
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2.1 Initial Program Scope 

In the course of developing the Program scope, each of the significant safety systems 
(included within the ISI-class boundaries) were evaluated with respect to the function 
of each component and the need for its operability as it relates to the scope of OM-6 
and OM-IO. Supporting documents used inclu,'o, 

Final Safety Analysis Report (FSAR); 
Technical Specifications; 
Operational Specifications; 
Past program correspondence; 
Operating Procedures (Normal, Emergency and Off-Normal); 
Plant System Descriptions; and 
Design Basis Documents.  

The sequence followed during the development effort was as follows: 

1) Each of the plant systems was subjected to an overview to determine any 
potential active safety function as described in the scope statement. Those 
systems with no obvious safety functions were then excluded from further 
consideration. Plant documents as well as operating staff inputs were utilized 
in this phase.  

2) For the remaining systems, flow diagrams were studied and any component 
that could possibly have an active or passive safety function (other than simply 
maintaining the pressure boundary) were identified for further evaluation.  

3) The function of each component identified in 2), above, was determined based 
on available documentation, staff input or general experience of the evaluator.  
Testing requirements were derived based on the component function(s) and the 
applicable rule(s).  

4) Available documents were reviewed and specific or implied component 
operational requirements were compared to the information derived in 3), 
above.  

5) The results of Steps 1) through 4) were reviewed by several knowledgeable 
members of the plant staff and evaluated for accuracy and consistency. Based 
on this review, the final program scope was derived and the IST Program Plan 
developed.
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2.2 Program Update 

During the test interval it is expected that the scope of the Program will be modified 
in response to unrelated activities including, but not limited to, 

1 ) Plant design changes; 
2) Changes in operating conditions (eg. normal valve lineup); 
3) Changes in accident mitigating procedures philosophy; 
4) Changes to the Technical Specifications.  

As a result, it is expected that the IST Program will be occasionally revised to ensure 
continued compliance with the Code requirements relating to the scope of the test 
program.  

Maintaining the Program current is accomplished by the IST Coordinator. The review 
of plant modification packages by the Design Engineering Department includes a 
review with respect to the IST Program (in accordance with NYPA Modification 
Control Procedure, MCM-1, "Design Change Process"). Based on these modification 
packages and interaction with applicable modification engineers, the IST Coordinator 
identifies and implements appropriate changes to the IST Program. Revisions to the 
IST Program are subjected to management reviews and approvals as required by 
Technical Specification 6.5.0.  

2.3 Program Details 

Based on the Program scope as established above, the further development of test 
program details (frequency, practicality, etc.) evolved using selected portions of the 
following documents: 

* Title 10, Code of Federal Regulations, Part 50 
* NRC Regulatory Guides - Division 1 
* Standard Review Plan 3.9.6, "Inservice Testing of Pumps and Valves" 
* Final Safety Analysis Report, Indian Point Unit 3 
* Technical Specifications, Indian Point Unit 3 
* NRC Safety Evaluation of Indian Point Unit 3 Requests For Relief From 

Inservice Testing Requirements 
* NRC Generic Letter 89-04, Guidance On Developing Acceptable Inservice 

Testing Programs 
* NRC Generic Letter 89-04, Supplement 1 - Guidance On Developing 

Acceptable Inservice Testing Programs 
* NUREG-1482 - Guidelines for Inservice Testing at Nuclear Power Plants 
* NRC Generic Letter 87-06, "Periodic Verification of Leak-Tight Integrity of 

Pressure Isolation Valves." 
NUREG/CP-01 52, "Proceedings of the Fourth NRC/ASME Symposium on 
Valve and Pump Testing." 

The inservice tests called forth in this Plan will verify the operational readiness of 
pumps and valves which have a specific function in mitigating the consequences 
of an accident or bringing the reactor to a safe shutdown condition.
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2.4 Augmented Testing 

Pumps and valves that are not within the designated Indian Point 3 ISI boundaries 
(NC Class) are not under the jurisdiction of ASME/ANSI OM (Parts 6 and 10) and 
asociated testing may not necessarily meet all requirements established therein.  
Such components are considered "augmented" in the IST program plan. Relief 
requests, cold shutdown justifications and refueling outage justifications for 
augmented components are provided for information only and do not necessarily 
require approval.
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3.0 TESTING PROGRAM FOR PUMPS 

3.1 General 

3.1.1 Code 

This IST Program Plan for pumps meets the requirements of ASME/ANSI OM Part 6 
(OM-6). Where these requirements are determined to be impractical, specific requests 
for relief are included in Section 3.2.  

3.1.2 Pump Program Table 

Appendix A lists the pumps included in the IST Program. Data contained in this table 
identifies those pumps subject to inservice testing with the respective inservice test 
parameters, intervals, and any other applicable remarks.  

3.1.3 Allowable Ranges of Test Quantities 

The allowable ranges specified in OM-6 Table 3 will be used for differential pressure, 
flow, and vibration measurements except as provided for in relief requests. In some 
cases, the performance of a pump may be adequate to fulfill its safety function even 
though there may be a measurement that falls outside the allowable ranges as set 
forth in OM-6 Table 3.  

3.1.4 Instrumentation 

Instrumentation used in the IST Program will generally conform to the requirements 
of OM-6 Section 4.6 except where specific relief is requested.  

3.1.5 Testing Intervals 

The test frequency for pumps in the Program will be as set forth in Appendix A and 
the associated relief requests. The frequency of "Refueling" is defined as an outage 
which includes core alterations. A band of + 25 percent of the test interval may be 
applied to the test schedule, as needed, to provide necessary operational flexibility.  

3.2 Relief Requests for Pump Testing 

The following pages in this section include rti-.ef requests PR-1 through PR-5 for IST 
pump testing.

5 of 14



PFM-22A REV. 5 
INSERVICE TESTING PROGRAM #8 

RELIEF REQUEST NO. PR-1 

PUMPS: 

Component Cooling; Pump Nos. CCW-31, CCW-32 and CCW-33.  
Service Water; Pumps Nos. SWN-31 thru SWN-36.  
Residual Heat Removal; Pump Nos. RHR-31 and RHR-32.  

TEST REQUIREMENT: 

Reference values shall be at points of operation readily duplicated during subsequent 
inservice testing. (OM-6 Part 4.3) 

BASIS FOR RELIEF: 

The component cooling pumps and service water pumps provide cooling to systems where 
throttling for the purposes of testing can lead to undesirable thermal transients on critical 
operating equipment. During plant shutdown, throttling residual heat removal flow for 
testing creates unacceptable core cooling and mixing complications. When the plant is not 
in a shutdown condition residual heat removal pump testing is performed through a miniflow 
path at a fixed-resistance reference point.  

ALTERNATE TESTING: 

During pump reference tests when the pump is known to be operable, a reference pump 
curve may be established or the manufacturer's pump curve confirmed. In subsequent 
tests, a flowrate (Qa) will be obtained and recorded along with the corresponding differential 
pressure (dPa). The differential pressure value (dPa) will then be compared to a reference 
differential pressure obtained from the reference pump curve using measured flowrate (Qa).  
Pump curve comparison will be used whenever the component cooling and service water 
pumps are tested for flowrate and differential pressure. For the residual heat removal pumps 
curve comparison will be used only when the plant is in a cold shutdown or cooldown 
configuration.
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RELIEF REQUEST NO. PR-2 

PUMPS: 

Turbine-Driven Auxiliary Feedwater Pump No. AFW-32 

TEST REQUIREMENT: 

An inservice test shall be run on each pump nominally every 3 months during normal 
plant operation. (OM-6 Section 5.1) 

Pump testing shall be based on establishing a set of reference values, then comparing 
subsequent test results to these reference values. Inherent in this is the requirement 
to determine which of the pump parameters (flowrate or differential pressure) is to be 
the independent variable, then, in subsequent tests, this parameter is set to the 
reference value by adjusting system resistance. The value obtained for the dependent 
variable is compared to its respective reference value with OM-6 Table 3 establishing 
acceptance criteria. During the test, the test quantities shown in OM-6 Table 2 shall 
be measured and recorded.  

BASIS FOR RELIEF: 

During normal plant operation no full-flow test loop is available for this pump.  
Consequently, the only practical method of testing is to circulate water through the 
minimum flow line; however there is no flow measuring instrumentation in the 
minimum flow circuit.  

Since this pump stands idle, except for periods of testing, significant inservice 
degradation is unlikely.  

ALTERNATE TESTING: 

This pump will be tested quarterly with the fixed resistance of the minimum flow line.  
During these tests, all appropriate pump operational parameters will be measured and 
evaluated with respect to OM-6 Table 3 and associated relief requests with the 
exception of flowrate.  

Every 2 years the #32 Auxiliary Feedwater Pump will be tested under nominal 
full-flow conditions during pump testing required by Technical Specification 4.8.1 .a.  
All required measurements of parameters will be taken and evaluated in accordance 
with OM-6 Table 3. This agrees with the guidance provided in NRC Generic Letter 
89-04, Position 9.
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RELIEF REQUEST NO. PR-3 

PUMPS: 

Auxiliary Feedwater; Pump No. 32 
Recirculation Sump; Pumps Nos. REC-31 and REC-32 

TEST REQUIREMENT: 

If deviations (in pump test measurements) fall within the Alert range of OM-6 Table 
3 the frequency of testing specificied in paragraph 5.1 shall be doubled until the 
cause of the deviation is determined and the condition corrected. (OM-6 Section 6. 1) 

BASIS FOR RELIEF: 

To meet the requirements as stated, should a pump test result in the pump entering 
the Alert range, the plant would be required to enter into a shutdown merely to test 
the affected pump. In the case of a refueling test, the preparations for such a test 
would be impractical.  

Since these pumps normally stand idle, except for periods of testing, significant 
inservice degradation is unlikely.  

ALTERNATE TESTING: 

Cold Shutdown Testing - If, during cold shutdown testing of a pump, the test results 
should place that pump in alert status, the test results will be evaluated to ensure that 
the pump is fully operable and not significantly degraded. Subsequently, while in 
alert status, the subject pump will be tested only during cold shutdown periods on a 
frequency determined by the intervals between shutdowns as follows: 

* for intervals of 45 days or longer, tests will be performed during each shutdown; 

for intervals of less than 45 days, testing will not be performed unless, by the end of 

the outage, 45 days will have passed since the last test of that particular pump.  

Refueling Testing - If during testing of a pump that is only tested at a refueling outage 
the test results should place that pump in Alert status, the test results will be 
evaluated to ensure that the pump is fully operable and has not suffered any 
significant degradation. The frequency of testing for that particular pump will not be 
altered (eg. increased).
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RELIEF REQUEST NO. PR-4 

PUMPS: 

All pumps in the Program 

TEST REQUIREMENT: 

If the presence or absence of liquid in a gage line could produce a difference of more 
than 0.25% in the indicated value of the measured pressure, means shall be provided 
to ensure or determine the presence or absence of liquid as required for the static 
correction used. (OM-6, Section 4.6.2.1) 

BASIS FOR RELIEF: 

When this requirement is applied to the measurement of pump suction pressure where 
measured pressures are at relative low levels, the 0.25% limit is overly restrictive and 
oftentimes results in complicated venting procedures and unnecessary health physics 
risks associated with handling and disposal of radioactive contaminated water with 
no commensurate gain or improvement of test reliability.  

Normally, the only quantitative use of suction pressure measurements, where 
significant accuracy is required, is in determining pump differential pressure or head.  
In most cases the pump discharge pressure exceeds the suction pressure by at least 
a factor of five (5). This being the case, a .25% error introduced into the suction 
pressure measurement results in an error of .05% in the differential pressure 
calculation. This is insignificant in light of the potential 4% error allowance applied 
to both the suction and discharge pressure instruments (Ref OM-6, Table 1).  

ALTERNATE TESTING: 

If the presence or absence of liquid in a gage line used for sensing pump suction 
pressure could produce a difference of more than 0.25% in the calculated value of 
the pump differential pressure, means shall be provided to ensure or determine the 
presence or absence of liquid as required for the static correction used.
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RELIEF REQUEST NO. PR-5 

PUMPS: 

SIS Pump Circulating Water; Pump Nos. ACC-Cvv-31 thru ACC-CW-33 

TEST REQUIREMENT: 

Reference values shall be at points of operation readily duplicated during 
subsequent inservice testing. (OM-6 Part 4.3) 

BASIC FOR RELIEF: 

In order to ensure that cooling water flow is supplied to the Safety Injection pumps 
during an Sl actuation concurrent with a blackout event, these pumps were supplied with 
attached shaft driven centrifugal pumps. These SI-CCW Pumps supply cooling water 
flow to Safety Injection Pump support services (i.e., SI shaft seals, stuffing box and lube 
oil coolers). In order to ensure that each Lube Oil Cooler receives adequate flow, a pre
operational test was performed to flow balance the system. As a result of the flow 
balance tests, the Component Cooling return from the SI Pump Cooler outlet isolation 
valve must be throttled. Once these valves are set/throttled, the less they are adjusted 
and reset, the more reliable the final valve positions would reflect the original flow 
balance required positions.  

In order to strictly adhere to the OM-6 code requirements to test the SI-CCW pumps at a 
fixed flow each time, valves which are throttled to required positions due to flow balance 
concerns need to be adjusted. In order to minimize the need to adjust these valves, the 
IST test allows for the measured pump flow to vary over a small range of the pump 
curve to allow for expected variations in system alignments/operating conditions from 
test to test. In developing the pump curve used in the test, the following elements were 
used: 

1. The manufacturer's pump curves were validated when the pumps were known to 
operate acceptably. The data used originated from the Modification Acceptance 
Test after pump installation.  

2. The instruments used during the Modification Acceptance Test either met or 
exceeded the Code required accuracy.  

3. 18 points from the manufacturer's curve were used to construct the pump 
reference curve, however only 4 of the points cover the tested flow range which 
is considered acceptable due to the narrow test range. The full pump curve 
ranges from 0 to 85 GPM while the test curve ranges from 20 to 35 GPM.  

4. The constructed curve uses a narrow flow range which encompasses the normally 
expected flow observed from the Modification Test.  

5. The acceptance criteria established does not conflict with the operability criteria 
for flow rate and differential pressure in technical specifications or the facility 
safety analysis report.  

6. Review of the vibration data trend plots indicates that the change in vibration 
readings over the narrow range of the pump curves being used is insignificant and 
thus only one fixed reference value has been assigned for each vibration location.
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RELIEF REQUEST NO. PR-5 (continued) 

7. After any maintenance or repair that may affect the existing reference pump 
curve, a new reference pump curve shall be determined or the existing pump curve 
revalidated by an inservice test.  

ALTERNATE TESTING: 

During pump reference tests when the pump is known to be operable, a reference pump 
curve may be established or the manufacturer's pump curve confirmed as discussed in 
the Basis For Relief. In subsequent tests, a flowrate (Qa) will be obtained and recorded 
along with the corresponding differential pressure (dPa). The differential pressure value 
(dPa) will then be compared to a reference differential pressure obtained from the 
reference pump curve using measured flowrate (Qa).
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4.0 TESTING PROGRAM FOR VALVES 

4.1 General 

4.1.1 Code 

This IST Program Plan for valves meets the requirements of ASME/ANSI OM-10.  
Where these requirements are determined to be impractical, specific requests for 
relief are included in Section 4.2.  

4.1.2 Valve Program Table 

Appendix B lists the valves included in the IST Program. Data contained in this 
table identifies those valves subject to inservice testing with the respective 
descriptive information, test requirements, test intervals, and applicable remarks 
and references to relief requests.  

4.1.3 Deferred Testing 

When one valve in a redundant train is determined to be inoperable, non-redundant 
valves in the other train may not be tested, as required by procedures and this 
Program, but may be exercised after the inoperable valve is returned to service.  

4.1.4 Testing Intervals 

The test frequency for valves in the Program will be as set forth in Appendix B and 
associated relief requests. The frequency of "Refueling" is defined as an outage 
which includes core alterations. An allowable band of + 25 percent of the test 
interval may be applied to the testing schedule, as needed, to provide necessary 
operational flexibility.  

4.1.5 Cold Shutdown Testing 

For those valves designated to be tested during cold shutdown, testing will 
commence within 48 hours after reaching the cold shutdown condition as defined 
in the IP3 Technical Specifications. Testing not completed before startup may be 
completed during subsequent cold shutdown outages. Valve testing need not be 
performed more often than once every three (3) months. In the case of an 
extended cold shutdown, the testing need not be started within 48 hours; 
however, in this instance all valves must be tested prior to startup.  

4.1.6 Position Indication Testing 

For those valves with remote position indicators, tests will be performed to ensure 
the indication correctly reflects actual valve position in accordance with the 
requirements of OM-10, Section 4.1.  

4.1.7 Fail-Safe Testing 

When the normal methods for exercising power-operated valves also tests the fail
safe functions of these valves, no additional testing is required.  

4.1.8 Stroke Time Evaluation
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4.1.8 Stroke Time Evaluation 

Where stroke time measurement of power-operated valves is required, maximum 
allowable stroke times will be established based on test history, manufacturer's 
specifications, FSAR analyses, technical specifications, and engineering 
judgement. Generally, the most limiting value will determine the limit. Measured 
stroke times will be evaluated and corrective actions taken in accordance with 
OM-IO, Section 4.2.1.9 except where relief is granted.  

4.1.9 Check Valve Disassembly 

When a check valve is disassembled in lieu of exercising (as documented in the 
program plan), the inspection shall include verification of freedom of motion. In 
addition, prior to returning a check valve to service following disassembly, it will 
be subjected to a partial flow test.  

4.2 Relief Requests for Valve Testing 

The following pages in this section include relief request VR-1 for IST valve 
testing.
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RELIEF REQUEST NO. VR-1 

SYSTEM: 

Safety Injection (Dwg. No. ISI-27353) 

VALVE: 

857A, 857G, 857Q, 857R, 857S, 857T, 857U and 857W 

CATEGORY: 

A/C 

FUNCTIONS: 

These valves provide a flow path for the high-head safety injection system to the 
reactor coolant loops and prevent over-pressurization of the safety injection system 
piping and components.  

REQUIREMENTS: 

Category A valves shall be leak tested per OM- 10 Section 4.2.2.  

BASIS FOR RELIEF: 

The Indian Point 3 Technical Specifications, Section 4.5.B.2.c, requires leak testing 
of these check valves due to the potential of over-pressurization of the safety 
injection system (Event V scenario). To ensure that this does not occur, and in 
accordance with NRC letter dated February 1980, Subject: Event V Scenario, only 
two valves in series require testing. Due to difficulties with testing a single valve in 
these cases, it has been decided to test the inner valve individually and the outer two 
valves as a pair (considering the inner valve as a barrier and the outer two as a 
barrier). This relief applies only to the outer two valves which will be tested as a pair 
due to the man rem exposure levels associated with performing the test. The valves, 
which are in a high heat and radiation environment, require a difficult series of making 
and breaking connections to "jumper" high pressures over the inner check valve(s).  
The two barriers (one inner check valve and two outer check valves) are to be 
provided with individual leak tests.  

ALTERNATE TESTING: 

These valve pairs will be leak tested as a pair with the resulting leakrate evaluated as 
if a single valve were tested. The inner check valves in each of the four flow paths 
from the reactor coolant system (897A, 897B, 897C, and 897D) will be individually 
leak tested.
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Appendix A: Summary-Inservice Testing Program - Pumps 

LEGEND 

Notation used in the pump summary table is as follows: 

Pump Pump identification number.  

Description Functional name of the pump.  

ISI Class Inservice inspection classification of the pump.  

Dwg. No. IP3 drawing number referring to the particular pump of interest. (See 
drawing list in Appendix B.) 

Parameters 
Refers to the test quantities to be measured or observed. When the character "Y" appears under a specific parameters then that measurement is made for 
that pump in accordance with the Code. A reference to a relief request 
accompanying the "Y" indicates some deviation from Code requirements. If 
the character "N" appears, that particular parameter will not be measured or 
observed and a relief request is provided if required. Requests for relief are 
identified as "PR-XX". All relief requests are included in Section 3.2.  

Test Interval 

The respective frequency of testing for each pump. The letter "Q" denotes a 
quarterly interval and "R" an interval such that tests are performed during each 
refueling outage.  

IST Relief Request 

Refers to any relief request not identified in parameter section.

A-I of A-3
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IST Pump Tables

ACC-31 AUX. COMPONENT COOLING 3 ISI 27513-1 NA Y Y Y Y N Q 
PUMP #31 

ACC-32 AUX. COMPONENT COOLING 3 ISI 27513-1 NA Y Y Y Y N Q 
PUMP #32 

ACC-33 AUX. COMPONENT COOLING 3 ISI 27513-1 NA Y Y Y Y N Q 
PUMP #33 

ACC-34 AUX. COMPONENT COOLING 3 ISI 27513-1 NA Y Y Y Y N Q 
PUMP #34 

ACC-CW-31 SIS PUMP CIRC WATER PUMP 3 ISI 27513-1 NA Y Y Y Y N Q PR-5 
#31 

ACC-CW-32 SIS PUMP CIRC WATER PUMP 3 ISI 27513-1 NA Y Y Y Y N Q PR-5 
#32 

ACC-CW-33 SIS PUMP CIRC WATER PUMP 3 ISI 27513-1 NA Y Y Y Y N Q PR-5 
#33 1 1 

ACC-SFP-31 SPENT FUEL PIT COOLING 3 ISI 27513-2 NA Y y y Y N Q 
PUMP #31 

ACC-SFP-32 SPENT FUEL PIT COOLING 3 ISI 27513-2 NA Y Y Y Y N Q 
PUMP #32 

AFW-31 MOTOR-DRIVEN AUX FEED 3 ISI 20193 NA Y Y Y Y N Q 
PUMP #31 

AFW-32 TURBINE-DRIVEN AUX FEED 3 ISI 20193 Y Y Y N/Y Y N Q/R PR-2 
PUMP #32 PR-3 

AFW-33 MOTOR-DRIVEN AUX FEED 3 ISI 20193 NA Y Y Y Y N Q 
PUMP #33 

BATP-31 BORIC ACID TRANSFER PUMP NC ISI 27363 NA Y Y Y Y N Q 
#31 

BATP-32 BORIC ACID TRANSFER PUMP NC ISI 27363 NA Y Y Y Y N Q 
1#32 1

Note : PR-4 applies to all pumps.

Page A-2 of A-3
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I% -- 1 #1.UIVIFUI14LI141 LIUULIINU" ruivil J ii ZOiJ-i INA y y T rnIN 
#31 _ _ _ ____ _ 

CCW-32 COMPONENT COOLING PUMP 3 ISI 27513-1 NA Y Y Y Y N Q PR-1 
#32 

CCW-33 COMPONENT COOLING PUMP 3 IST 27513-1 NA Y y Y Y N Q PR-1 
#33 

CS-31 CONTAINMENT SPRAY PUMP 2 IS1 27503 NA Y Y Y Y N Q 
#31 1 

CS-32 CONTAINMENT SPRAY PUMP 2 ISI 27503 NA Y YY Y N Q 
#32 

CVCS-31 CHARGING PUMP #31 NC IS1 27363 Y Y Y Y Y N Q 
CVCS-32 CHARGING PUMP #32 NC ISI 27363 Y Y Y Y Y N 
CVCS-33 CHARGING PUMP #33 NC ISI 27363 Y Y Y Y Y N Q 
REC-31 RECIRCULATION PUMP #31 2 IS1 27353 NA Y Y N Y N R PR-3 
REC-32 RECIRCULATION PUMP #32 2 IS1 27353 NA Y Y N Y N R PR-3 
RHR-31 RESIDUAL HEAT REMOVAL 2 IS1 27513-1 NA Y Y Y Y N Q PR-1* 

PUMP #31 
RHR-32 RESIDUAL HEAT REMOVAL 2 ISI 27513-1 NA Y Y Y Y N Q PR-l* 

PUMP #32 
SIS-31 SAFETY INJECTION PUMP #31 2 IS1 27503 NA Y Y Y Y N Q 
SIS-32 SAFETY INJECTION PUMP #32 2 IS1 27503 NA Y Y Y Y N Q 
SIS-33 SAFETY INJECTION PUMP #33 2 IS1 27503 NA Y Y Y Y N Q 
SWN-31 SERVICE WATER PUMP #31 3 IS1 20333-1 NA Y Y Y Y N Q PR-i 
SWN-32 SERVICE WATER PUMP #32 3 IS1 20333-1 NA Y Y Y Y N Q PR-1 
SWN-33 SERVICE WATER PUMP #33 3 ISI 20333-1 NA Y Y Y Y N Q PR-1 
SWN-34 SERVICE WATER PUMP #34 3 tSI 20333-1 NA Y Y Y Y N Q PR-1 
SWN-35 SERVICE WATER PUMP #35 3 IS1 20333-1 NA Y Y Y Y N Q PR-1 
SWN-36 SERVICE WATER PUMP #36 3 IS1 20333-1 NA Y Y Y Y N Q PR-!

Page A-3 of A-3

* RHR pump testing performed using a reference pump curve when plant is in a cold shutdown or cooldown configuration.
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Reference Drawings

Drawing NO.  

ISI-20173 
ISI-20183 
ISI-20193 
ISI-20253 
ISI-20333 

ISI-20353 
ISI-20363 
ISI-20413 
ISI-26533 
ISI-27193 

ISI-27203 
ISI-27223 
ISI-27233 
ISI-27243 

ISI-27293 SH 1 
ISI-27293 SH 2 
ISI-27353 
ISI-27363 
ISI-27453 
ISI-27463 

ISI-27473 
ISI-27503 
ISI-27513 SH 1 
ISI-27513 SH 2 
ISI-40223 
ISI-70453

System

Main Steam 
Condensate and Boiler Feed Pump Suction 
Boiler Feedwater 
Condenser Air Removal and Water Box Priming 
Service Water 

Station Air 
Instrument Air 
Main Steam Traps 
Post-Accident Containment Sample/Containment Vent 
Waste Disposal 

Auxiliary Coolant 
Service Water 
Nitrogen To Nuclear Equipment 
Demineralized Water 

Steam Generator Blowdown 
Steam Generator Blowdown 
Safety Injection, Sheet 1 
Chemical and Volume Control 
Sampling 
IVSW 

Reactor Coolant, Sheet 2 
Safety Injection, Sheet 2 
Auxiliary Coolant, Sheet 2 
Auxiliary Coolant, Sheet 2 
Containment Purge 
Radiation Monitoring 
Personnel Airlock/ Equip. Hatch
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Appendix B: Summary-Inservice Testing Program - Valves

LEGEND 

Notation used in the valve summary table is as follows: 

Valve No. The valve alpha-numerical identification.  

System The system in which the valve is installed.  

Dwg. No./Coord. Drawing number and drawing coordinate locator for the valve.  

Description Functional description of each valve.  

Class/Cat ISI classification/IST category 

Size The nominal valve size in inches.  

Type The valve type as follows: 

AOC Air-operated Control 
AOCK Air-Assisted Check Valve 
BU Butterfly 
CK Check 
DA Diaphram 
GA Gate 
GL Globe 
MSC Manual stop-check 
SF Safety/relief 

Actuator The valve actuator type as follows: 
AO Air-operated 
MA Manual 
MO Motor-operated 
SA Self-actuated 
SO Solenoid 

Position Refers to the normal position of the valve during plant operation at 
power - open or closed.
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Appendix B: Summary-Inservice Testing Program - Valves 

LEGEND (Cont.) 

Reqm't Test requirement as follows: 

A-X Denotes augmented test requirement - not specifically required for 
Code compliance.  

EC Full-stroke exercise to the closed position.  
EC-HW Denotes exercise close of stop check valve or power-operated 

valve using an installed handwheel.  
EO Full-stroke exercise to open position.  
FST-C Fail-safe test to the closed position.  
FST-O Fail-safe test to the open position.  
LT-1 Leakage test in accordance with 10 CFR 50. Appendix J.  
LT-2 Leakage test - intersystem LOCA 
LT-3 Leakage test - non-Appendix J and non-intersystem LOCA 
PEO Partial-stroke exercise to open position 
PIT Remote position indication verification 
SP Setpoint test of safety/relief valves 
VI Visual inspection of valve internals.  
NI Non-Intrusive Test 

Freq The required test interval as follows: 

OP Quarterly during plant operation.  
CS Cold shutdown. See Paragraph 4.1.5.  
RR During reactor refueling outage (outages involving core 

alterations).  
1.5Y Every one and one half years 
2Y Every two years 
5Y Every 5 years 
1 OY Refers to the test period for testing safety/ relief valves - 10 

years 

Relief Req Relief Requests are designated VR-XX. Refer to Section 4.2 for 
relief requests. Cold Shutdown justifications are designated CSJ
XX. Refer to Appendix C for cold shutdown justifications.  
Refueling Outage justifications are designated ROJ-XX. Refer to 
Appendix D for refueling outage justifications.  

Notes Specific notes are provided at the end of Appendix B.

B-3 of B-62



PFM-22A REV. 5 IST PR(OGRAM #8

(FZ7) I'ST-C CS 
) X'

C S J- 1

MS-1-32 MS ISI-20173 #32 Steam Generator Main Steam 2(B) 28 AOCK A0 O EC CS CS.I-I 
(H7) Isolation FST-C CS CS.j- 1 

PIT 2Y 
MS-1-33 MS ISI-20173 #33 Steam Generator Main Steam 2(B) 28 AOCK AO 0 EC CS CSJ-1 

(E7) Isolation FST-C CS CS,1-1 
PIT 2Y 

MS-1-34 MS ISI-20173 #34 Steam Generator Main Steam 2(B) 28 AOCK AO 0 EC CS CSj- I 
(D7) Isolation tFST-C Cs CS.1- I 

MS I 3 e aPIT 2Y 
MS-2-31 MS IS1-20173 #31 Steam Generator Main Steam Non- 2(C) 28 CK SA 0 A-EC CS CSJ-2 

(F7) Return Check 
MS-2-32 MS ISI-20173 #32 Steam Generator Main Steam Non- 2(C) 28 CK SA 0 A-EC CS CSJ-2 

(H7) Return Check 
MS-2-33 MS ISI-20173 #33 Steam Generator Main Steam Non- 2(C) 28 CK SA 0 A-EC CS CSJ-2 

(E7) Return Check 
MS-2-3d MS ISI 20173 #34 Steam Generator Main Steam Non- 2(C) 28 CK SA 0 A-BC CS CS.-2 

(D7) Return Check 

MS-41 MS ISI-20173 #32 Aux. Boiler Feedpump Steam 2(C) 4 MSC SA C PEO OP 

(F8) Supply From #32 Main Steam Line EO 2Y ROJ-1 

BC-I 1W OP 

EC--cVI R R RO.1-I 
MS-42 MS ISI-20173 #32 Aux. Boiler Feedpump Steam 2(C) 4 MSC SA C PE() OP 

(F7) Supply From #33 Main Steam Line EO 2Y ROJ-1 
EC-I 1W OP 

EIC-VI RR RO),I- I MS-45-1 MS ISI-20173 #31 Steam Generator Main Steam Safetv 2(C) 6 SF: SA C SP 5 Y 

(F8) Relief Valve 
MS-45-2 MS ISI-20173 #32 Steam Generator Main Steam Safety 2(C) 6 SF SA C SP 5Y 

(H8) Relief Valve 
MS-45-3 MS ISI-20173 #33 Steam Generator Main Steam Safety 2(C) 6 SF SA C SP 5Y 

(E8) Relief Valve 
iMS-45-4 MS ISI-20173 #34 Steam Generator Main Steam Safety 2(C) 6 SF SA C SP 5), 

(D8) Relief Valve

Page B-4 of B-62
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MS-46-1 MS ISI-20173 
(18)

#3 1 Steam Generator Main Steam Safety 
Relief Vahxe

0 C SP 5 Y

MS-46-2 MS ISI-20173 #32 Steam Generator Main Steam Safety 2(C) 6 SF SA C SP 5Y 
(1-(H8) Relief Valve 

MS-46-3 MS ISI-20173 #33 Steam Generator Main Steam Safety 2(C) 6 SF SA -C SP 5Y 
(E8) Relief Valve 

MS-46-4 MS ISI-20173 #34 Steam Generator Main Steam Safety 2(C) 6 SF SA C SP5 
(DL8) Relief Valve 

MS-47-1 MS ISI-20173 #31 Steam Generator Main Steam Safety 2(C) 6 SF SA C SP 5Y 
(F7) Relief Valve 

MS-47-2 MS ISI-20173 #32 Steam Generator Main Steam Safet' 2(C) 6 SF SA C SP 5Y 
(H7) Relief Valve 

MS-47-3 MS ISI-20173 #33 Steam Generator Main Steam Safety, 2(C) 6 SF SA C SP 5Y 
(E7) Relief Valve 

MS-47-4 MS ISI-20173 #34 Steam Generator Main Steam Safety 2(C) 6 SF SA C SP 5Y 
(D7) Relief Valve 

MS-48-1 MS ISI-20173 #31 Steam Generator Main Steam Safety 2(C) 6 SF SA C SP 5Y 
(F7) Relief Valve 

MS-48-2 MS ISI-20173 #32 Steam Generator Main Steam Safety 2(C) 6 SF SA C SP 5Y 
(117) Relief Valve 

MS-48-3 MS ISI-20173 #33 Steam Generator Main Steam Safety 2(C) 6 SF SA C Sp 5Y 
(E_7) Relief Valve 

MS-48-4 MS ISI-20173 #34 Steam Generator Main Steam Safety 2(C) 6 SF SA C SP 5Y 
(D7) Relief Valve 

MS-49-1 MS ISI-20173 Main Steam Safety Relief Valve 2(C) 6 SF SA C SP 5Y 
(F7) 

MS-49-2 MS ISI-20173 Main Steam Safety Relief Valve 2(C) 6 SF SA C SP 5Y 
(H7) 

MS-49-3 MS ISI-20173 Main Steam Safety Relief Valve 2(C) 6 SF SA C SP 5Y (E7) 
MS-49-4 MS ISI-20173 Main Steam Safetv Relief Valve 2(C) 6 SC SA C SY 

(D7) 
MS-52 MS ISI-20173 #32 ABFP Steam Pressure Reducing 3(C) 4 SF SA C SP 10Y 

(116) Staion Relief 
PrCAL-1 1'2 A N Q IQ IqT 1 "1 44' 1 ) 0-,- 17 -ý- • .. Q..

In-uVa x Cr. or aL-cmll Lje, acu ic l I micai1 

(1F7) Atmospheric Relief Valve
ztrn) 0 G1, AO C hO 

EC 
FS T-C

CS 
CS 
CS

I_ _I Y

CSJ-3 
C Sf- 3 
CMJ-3
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Atmospheric Relef Valve
0) AO C I £)

EC 
FST-C

(S 
CS

CS,-'.  

CSJ-3 
CSJ-3

PCV-1 136 MS ISI-20173 #33 Steam Generator Main Steam 2(13) 6L AC EO CS CSJ-3 
(1-7) Atmospheric Relief Valve EC CS CSJ-3 

FST-C CS CSJ-3 
PIT 2Y 

PCV-1 137 MS ISI-20173 #34 Steam Generator Main Steam 2(B) 6 7L AG C EO CS CSJ-3 
(D7) Atmospheric Relief Valve EC CS CSJ-3 

FST-C CS CSJ-3 

ITT 2Y PCV-1 139 MS ISI-20173 #32 Aux. Feed Pump Steam Control 3(B) 3 AOC AG C EO OP 
(H6) EC GP 

FST-O OP 
IPIT 2y 

PCV- 131 OA MS ISI-20173 Main Steam Supply to #32 Aux. Feed 2(B) 4 GA AO 0 EC OP 
(G6) Pump Room Isolation PIT 2Y 

PCV-1310B MS ISI-20173 Main Steam Supply to #32 Aux. Feed 3(B) 4 GA AO 0 EC OP 
(G6) Pump Room Isolation PIT 2Y
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(? -- ) I 
(1)7)

t_ OloenIsate tolragC I anK I o\\-1,CeCe 

Isolation Valve
AO k,) I .~ 

151l-Cf 
viiq

('S ClSJ,-4

t'-- 1-1Y 1158-2 COND ISI-20183 Condensate Storage Tank Low-Level NC(B) 12 3U AO 0 A-EC CS CSJ-5 

(D-7) Isolation Valve A-FST-C CS CSJ-5 
A-PIT 2Y 

CT-107 COND ISI-20183 CST Return Line Isolation Check 3(C) 6 CK SA 0 EC CS CSJ-6 
(F16) 

CT-26 COND ISI-20183 #31 Aux. Feed Pump Suction From CST 3(C) 6 CK SA C PEO OP 
(E7) EO CS CSJ-7 

EC 2Y ROJ-2 
CT-28 COND ISI-20183 #32 Aux. Feed Pump City Water Supply NC(C) 6 CK SA C A-PEO 2Y 

(F77) Check 
CT-29-1 COND ISI-20183 #31 Aux. Feed Pump City Water Supply NC(C) 6 CK SA C A-PEO 2Y 

(F ) Check 
CT-29-2 COND ISI-20183 #32 Aux. Feed Pump Suction From CST 3(C) 8 CK SA C PEO GP 

(F7) E-G 2Y ROJ-3 

EC 2Y GROJ-2 
CT-31 COND ISI-20183 #33 Aux. Feed Pump City Water Supply NC(C) 6 CK SA C A-PEG 2Y 

(E7) Check 
CT-32 COND ISI-20183 #33 Aux. Feed Pump Suction From CST 3(C) 6 CK SA C PEG OP 

(E7) EO CS CSJ-7 

BEC 2Y G _,O._-2 
CT-35-1 COND ISI-20183 #33 AFW Pump Suction Relief 3(C) 3/4 SF SA C SP ICY 

(E8) 
CT-35-2 COND ISI-20183 #31 AFW Pump Suction Relief 3(C) 3/4 SF SA C SP IOY 

(E8) 
CT-6 COND ISI-20183 CSST Supply to Aux. Feed Pumps 3(B) 12 HlU MA 0 PIT 2Y Passi\ C 

(G7) Isolation 
CT-64 COND ISI-20183 CST Supply to Aux. Feed Pumps 3(73) 8 GA MA G P1T 2Y l0assive 

(I7) Isolation 
CT-85-1 COND ISI-20183 #31 Auxiliary Feed Pump Rotor Thrust 3(B) 1 1/2 CK SA C l(0 GP 

(E8) Balancing Check 
ICT-85-2 COND ISI-20183 #32 Auxiliary Feed Pump Rotor Thrust 3(B) 1 1/2 CK SA C FG OP 

(F8) Balancing Check 
PCV-1 187 COND 1SI-20183 #31 AFWP City Water Makeup Isolation 3(B) 6 G/\ AO C IE. 2Y R0I1-4 

_ (t7 _ PIT 2'Y

Page B-7 of B-62 1/3/00
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PCV-1 188 CONI) ISI-20183 #32 AFWP (Cit% Water Makcup Isolation 30B) 8 (G.\ AA C CO A2OY l( .J-4 
SF7) iT 2y 

PCV- 1189 COND ISI-20183 #33 AFWP Cit\ Water Makeup Isolation 3(B) 6 GA AO C () 2Y R0.1-4 

(E7) PIT 2Y
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bl'I9-2-31 IPW ISI-20193 #31 Boiler Peed lump Discharge MOV NC 20 GA MO U A-LiC K1 
(G3) A-PIT 2Y 

BFD-2-32 FW ISI-20193 #32 Boiler Feed Pump Discharge MOV NC 20 GA MG 0 A-EC RR 
(F3) A-PIT 2Y 

-BFD-31 FW ISI-20193 #32 Aux. Feed Pump Discharge Check 3(C) 6 CK SA C EO 2Y ROJ-5 
(B5) PEO CS CSJ-9 

BFD-34 FW ISI-20193 #31 Aux. Feed Pump Discharge Check 3(C) 4 CK SA C EO CS CSJ-8 
(B15) 

BFD-35 FW ISI-20193 #31 Aux. Feed Pump Flow Control 3(C) 3 CK SA C EO CS CSJ-10 
(137) Valve Discharge Check EC 2Y ROJ-6 

BFD-37 FW ISI-20193 #31 Aux. Feed Pump Flow Control 3(C) 3 CK SA C EO CS CSJ-10 
(137 Valve Discharge Check EC 2Y RQJ-6 

BFD-39 FW ISI-20193 #33 Aux. Feed Pump Discharge Check 3(C) 4 CK SA C EO CS CSJ-8 
(B6) 

BFD-40 FW ISI-20193 #33 Aux. Feed Pump Flow Control 3(C) 3 CK SA C EO CS CSJ-10 
(B6) Valve Discharge Check _EC 2Y RQJ-6 

BFD-42 FW ISI-20193 #33 Aux. Feed Pump Flow Control 3(C) 3 CK SA C EO CS CSJ-10 
(136) Valve Discharge Check EC 2Y RQJ-6 

BFD-47-1 FW ISI-20193 #32 Aux. Feed Pump Flow Control 3(C) 3 CK SA C EO 2Y ROJ-5 
(B4) Valve Discharge Check EC CS CSJ-1l 

PEO CS CSJ-9 
BFD-47-2 FW ISI-20193 #32 Aux. Feed Pump Flow Control 3(C) 3 CK SA C EO 2Y ROJ-5 

(B3) Valve Discharge Check EC CS CSJ-1I 
PEO CS CSJ-9 

BFD-47-3 FW ISI-20193 #32 Aux. Feed Pump Flow Control 3(C) 3 CK SA C EO 2Y ROJ-5 
(B3) Valve Discharge Check EC CS CSJ-11 

I PEO CS CSJ-9 
BFD-47-4 FW ISI-20193 #32 Aux. Feed Pump Flow Control 3(C) 3 CK SA C EO 2Y ROJ-5 

(B2) Valve Discharge Check EC CS CSJ-11 
PEO CS CSJ-9 

BFD-50 FW ISI-20193 #32 Aux. Feed Pump Min. Flow Check 3(C) 3 CK SA C EO OP 
(B4) 

BFD-52 FW ISI-20193 #31 Aux. Feed Pump Min. Flow Check 3(C) 2 CK SA C EO OP 
I (A 7 ) -T o 

BFD-54 FW ISI-20193 #33 Aux. Feed Pump Min. Flow Check 3(C) 2 CK SA C EQ OP 
(A8)
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13I)-6- I FW 1SI-20193 I I i )team tCenci-ator 1ccxlxxatcr MLuppl\ IC) t_ ")A U L NJ ,- I> 
(DI ) Check 

BFD-6-2 FW ISI-20193 #32 Steam Generator Feedwater Supply 2(C) 18 CK SA 0 EC CS CSJ- 12 
(ET) Check 

BFD-6-3 FW ISI-20193 #33 Steam Generator Feedwater Supply 2(C) 18 CK SA 0 EC CS CSJ-12 

(G7) Check 
BFD-6-4 FW ISI-20193 #34 Steam Generator Feedwater Supply 2(C) 18 CK SA 0 1C CS CSJ-12 

(F7) Check I 
BFD-67 FW ISI-20193 Aux. Feed Pump Discharge To #32 2(C) 4 CK SA C EO CS CSJ-13 

(E8) Steam Generator Check EC OP 

BFD-68 FW ISI-20193 Aux. Feed Pump Discharge To #31 2(C) 4 CK SA C EO CS CSJ-13 

(D8) Steam Generator Check EC _OP 

BFD-69 FW ISI-20193 Aux. Feed Pump Discharge To #33 2(C) 4 CK SA C EO CS CSJ-13 

(G8) Steam Generator Check EC OP 
BFD-70 FW ISI-20193 Aux. Feed Pump Discharge To #34 2(C) 4 CK SA C EO CS CSJ- 13 

(F8) Steam Generator Check EC OP 

CD-122 FW ISI-20193 #32 Aux. Feedwater Pump Bearing 3(C) 2 CK SA C EO OP 

(B4) Cooling Discharge Check I 

CD-123 FW ISI-20193 #32 Aux. Feedwater Pump Bearing 3(C) 3 SF SA C SP I0Y 

(B4) Cooling Relief 
FCV-1121 FW ISI-20193 #31 Aux. Feed Pump Recirculation 3(B) 2 GA AO C EO OP 

(A7) Control to the CST E(C OP 
FST-C OP 
PIT 2Y 

FCV- 1123 FW ISI-20193 #33 Aux. Feed Pump Recirculation 3(B) 2 GA AO C EO OP 
(A8) Control to the CST EC 0O, 

FST-C OP 
PIT 2 

FCV-405A FW ISI-20193 #32 Aux. Feed Pump To #31 S/G Feed 3(B) 2 GL AO C EQ QP 

(B3) Control EC OP 
IFST-O OP 

FCV-405B FW ISI-20193 #32 Aux. Feed Pump To #32 S/G Feed 3(B) 2 (HI, AO C EO OP 

(B3) Control EC OP 

_ FST-O OP 

FCV-405C FW ISI-20193 #32 Aux. Feed Pump To #33 S/G Feed 3(B) 2 (I. AO C IE` OP 

(B4) Control EC O(P 
_________ ______ ________ ____________________________ _____________ _____ ______ ______ ~SF 0 (l~ _F____-______1__
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Control

#31 Aux. Feed Pump To #31 S/(; Feed 

Control

--c 
FST-()

O)P 
Op

-t t 4- ST OP I
3(B) 2 GL AO C EO 

EC
OP 
OP 
( 1'

FCV-406B FW ISI-20193 #31 Aux. Feed Pump To #32 SIG Feed 3(B) 2 GL AO C EO OP 

(B7) Control EC OP 

FST-O OP 
FCV-406C FW ISI-20193 #33 Aux. Feed Pump To #33 S/G Feed 3(B) 2 GL AO C EO OP 

(B6) Control EC OP 

FST-0 OP 
FCV-406D FW ISI-20193 #33 Aux. Feed Pump To #34 S/G Feed 3(B) 2 GL AO C EO OP 

(137) Control EC OP 

FST-G OP 
FCV-417 FW ISI-20193 #31 Steam Generator Main Feedwater NC(B) 18 GL AO 0 A-EC CS CSJ-14 

(D6) Control A-FST-C CS CSJ- 14 

A-PIT 2Y 
FCV-4171L FW ISI-20193 #31 Steam Generator Main Feedwater NC(B) 6 GL AO C A-EC CS CSJ-59 

(D-7) Low Flow (Bypass) Control A-FST-C CS CSJ-59 

A-PIT 2Y 
FCV-427 FW ISI-20193 #32 Steam Generator Main Feedwater NC(B) 18 GL AO G A-EC CS CSJ-14 

(E6) Control A-FST-C CS CSJ-I4 

A-PIT 2Y 

FCV-427L FW ISI-20193 #32 Steam Generator Main Feedwater NC(B) 6 GL AO C A-EC CS CSJ-59 

(E6) Low Flow (Bypass) Control A-FST-C CS CSJ-59 
A-PIT 2Y 

FCV-437 FW SIg-20193 #33 Steam Generator Main Feedwater NC(B) 18 G01 AO 0 A-EC CS CSJ- 14 

(G6) Control A-FST-C CS CSJ- 14 
A-P1T 2Y 

FCV-437L FW ISI-20193 #33 Steam Generator Main Feedwater NC(B) 6 GL AO C A-EC CS CSJ-59 
(G7) Low Flow (Bypass) Control A-FST-C CS CSJ-59 

A-PIT 2Y 

FCV-447 FW ISI-20193 #34 Steam Generator Main Feedwater NC(B) 18 GI. AO 0 A-EC CS CSJ- 14 
(F6) Control A-FST-C CS CSJ.I- 4 

________ _____ _______ ________________________ ________________________A-____ TA 2" 2
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PUV-I I I1
(p3) 1Ki~enli a1 tIoadLi V~i',z

FCV-1112 RW ISI-20333 SWP'S 31,32,33 to Conventional Non 3(B) 16 1BU MA 0 EC OP 

(F3) Essential Header Disc.  
PCV-1205 RW ISI-20333 #31 Service Water Pump Strainer 3(B) 2 GA AO C EO OP 

(C3) Backwash EC OP 
FST-C OP 

PCV-1206 RW ISI-20333 #32 Service Water Pump Strainer 3(B) 2 GA AO C EO OP 
(C4) Backwash EC OP 

FST-C OP 
PCV-1207 RW ISI-20333 #33 Service Water Pump Strainer 3(B) 2 GA AO C EO OP 

(C5) Backwash EC OP 

FST-C OP 
PCV-1208 RW ISI-20333 #34 Service Water Pump Strainer 3(B) 2 GA A C EO OP 

(C6) Backwash EC OP 

FST-C OP 
PCV-1209 RW ISI-20333 #35 Service Water Pump Strainer 3(B) 2 GA AO C EO OP 

(C7) Backwash EC OP 

FST-C OP 
PCV-1210 RW ISI-20333 #36 Service Water Pump Strainer 3(B) 2 GA AO C EO OP 

(C8) Backwash EC OP 

SFST-C OP 
SWN-100-1 RW ISI-20333 #34,35, & 36 Service Water Pump 3(C) 24 CK SA 0O EO CS CSJ-16 

(G5) Header to Nuclear Services 
SWN-100-2 RW ISI-20333 #31,32, & 33 Service Water Pump 3(C) 24 CK SA 0 EO CS CSJ-16 

(G5) Header to Nuclear Services 
SWN-100-3 RW ISI-20333 Backup Service Water Discharge to 3(C) 24 CK SA C EC OP 

(G6) Nuclear Services I Header 
SWN-100-4 RW ISI-20333 Backup Service Water Discharge to 3(C) 24 CK SA C EC OP 

(G6) Nuclear Services Header 
SWN-1-1 RW ISI-20333 #31 Service Water Pump Discharge 3(C) 14 CK SA 0 EO CS CSJ-l1 

(C3) Check EC OP 

PEO OP 
SWN-1-2 RW ISI-20333 #32 Service Water Pump Discharge 3(C) 14 CK SA 0 EQ CS CSJ-15 

(C4) Check EC OP 

_ _ _ PEO OP
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(C5) Check
1-C 

1:C

CS 
OP 

OP

SWN-1-4 RW ISI-20333 #34 Service Water Pump Discharge 3(C) 14 CK SA 0 EO CS CSJ- 15 

(C6) Check EC OP 
PEO OP 

SWN-1-5 RW ISI-20333 #35 Service Water Pump Discharge 3(C) 14 CK SA 0 EO CS CSJ-15 

(C7) Check EC OP 

PEO OP 

SWN-1-6 RW ISI-20333 #36 Service Water Pump Discharge 3(C) 14 CK SA 0 EO CS CSJ- 15 

(C8) Check IC OP 
PEO OP 

SWN-4 RW ISI-20333 Service Water to Circ Pump Cooling 3(B) 8 BU MA O/C EC OP 

(D5) Isolation I 

SWN-5 RW ISI-20333 Service Water to Circ Pump Cooling 3(B) 8 BU MA O/C EC OP 

(D6') Isolation 

SWN-6 RW ISI-20333 SWP'S 34,35,36 to Conventional 3(B) 10 BU MA O/C EC OP 

(G4) Essential I leader Discharge 

SWN-7 RW ISI-20333 SWP'S 31,32,33 to Conventional 3(B) 10 BU MA O/C EC OP 

-_ _(F4) Essential I leader Discharge I 

SWN-9-1 RW ISI-20333 #31 Service Water Pump Vent Check 3(C) 3 CK SA C EC OP 

(C2) 0EQ OP 

SWN-9-2 RW ISI-20333 #32 Service Water Pump Vent Check 3(C) 3 CK SA C EC OP 

(C2) EQ OP 
SWN-9-3 RW ISI-20333 #33 Service Water Pump Vent Check 3(C) 3 CK SA C EC OP 

(C2) EQ OP 

SWN-9-4 RW ISI-20333 #34 Service Water Pump Vent Check 3(C) 3 CK SA C EC OP 

(C2) EQ OP 

SSWN-9-5 RW ISI-20333 #35 Service Water Pump Vent Check 3(C) 3 CK SA C EC OP 

(C2) I B() OP
SWN-9-6 RW ISI-20333 #36 Service Water Pump Vent Check 

(C2] _________________
3(C) 3 EC 

T2OC
OP
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I\,O /\II( 1N-ZU_ i Loainment isoliation br ,ation Air NL(UA) Z 1 /k I IVIA L U 1 -1 J Y IvaSSIVe 

(F7) Supplyv _ Note 2 
SA-24-2 AIR ISI-20353 Containment Isolation for Station Air NC(A) 2 DA MA C LT-1 2Y Passive 

(F6) SuDplv Note 2
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PFM-22A REV. 5 IST PROGRAM #8

PCV-1228 AIR IS1-20363 Outboard Containment Isolation NC(A) 2 DA AO 0 EC 2Y ROJ-7 Note 2 
(F6) FST-C 2Y ROJ-7 

PIT 2Y 

(LT-1 5Y
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MS-34- 10 ISI-20413 
j12 I

#33 Steam Generator MST- 14 Inlet 
I I., _,1 ; ,

2A1M) 0)

MS-34-4 MS ISI-20413 #32 Steam Generator MST-10 Inlet 2(B) I GA MA () IC OP 

(G5) Isolation 

MS-34-5 MS ISI-20413 #32 Steam Generator MST- 12 Inlet 2(B) 1 GA MA 0 EC O1) 

(G4) Isolation 
MS-34-7 MS ISI-20413 #31 Steam Generator MST-6 Inlet 2(B) 1 GA MA 0 EC OP 

(G3) Isolation 

MS-34-9 MS ISI-20413 #34 Steam Generator MST-18 Inlet 2(13) 1 GA MA 0 BC OP 

(E6) Isolation 
MS-37-1 MS ISI-20413 #31 Steam Generator MST-5 Inlet 2(B) 1 1/4 GA MA 0 EC OP 

(G2) Isolation 

MS-37-2 MS ISI-20413 #33 Steam Generator MST-13 Inlet 2(B) 1 1/4 GA MA 0 EC OP 

(E5) Isolation 

MS-67-1 MS ISI-20413 #31 Steam Generator MST-1 Inlet 2((B) 1 1/2 GA MA 0 EC OP 

(E2) Isolation 

MS-67-2 MS ISI-20413 #32 Steam Generator MST-2 Inlet 2(B) 1 1/2 GA MA o Yc OP 
(G2) Isolation 

MS-67-3 MS ISI-20413 #33 Steam Generator MST-3 Inlet 2(B) 1 1/2 GA MA 0 EC OP 

(E3) Isolation 

MS-67-4 MS ISI-20413 #34 Steam Generator MST-4 Inlet 2(B) 1 1/2 GA MA 0 EC OP 

(E, 5) Isolation_

Page B- 18 of B-62

I

1/3/00



PFM-22A REV. 5 IST PROGRAM #8

V" I U blVI i-i I,7l-20_O 5 
(Q7)

I'OSt !/CCOCldCn tontalniclnt Vcnt 
['sola11ion

NO(A) IVIA II -I rassive 
Note 2

PS-7 SMPL ISI-26533 Post Accident Containment Vent NC(A) 3 DA MA C LT-1 5Y Passive 
(G7) Isolation Note 2 

PS-8 SMPL ISI-26533 Post Accident Containment Vent NC(A) 3 DA MA C LT-1 5Y Passive 
(G7) Isolation Note 2 

PS-9 SMPL ISI-26533 Post Accident Containment Vent NC(A) 3 DA MA C LT-1 5Y Passive 
(F7) Isolation Note 2 

SOV-506 SMPL ISI-26533 #33 Fan Cooler Unit Sample to H2 NC(A) 1 GL SO C EO OP Note 2 
(E6) Analyzer B Isolation EC OP 

FST-C OP 
LT-1 5Y 
PIT ?Y 

SOV-507 SMPL ISI-26533 #34 Fan Cooler Unit Sample to H2 NC(A) 1 GL SO C EO OP Note 2 
(E5) Analyzer B Isolation EC OP 

FST-C OP 
LT-1 5Y 
PIT 12Y 

SOV-508 SMPL ISI-26533 #31 Fan Cooler Unit Sample to H2 NC(A) I GL SO C EO OP Note 2 
(D5) Analyzer B Isolation EC OP 

FST-C OP 
LT-1 5Y 

I PIT 2Y 
SOV-509 SMPL ISI-26533 #31,#33,#34 Fan Cooler Units Sample to NC(A) 1 GL SO C BO OP Note 2 

(E4) H2 Analyzer B Isolation EC OP 
FST-C OP 
LT-1 5Y 
PIT ?_Y 

SOV-5 10 SMPL ISI-26533 H2 Analyzer A Return to Containment NC(A) 1 GL SO C EO OP Note 2 
(C4) Isolation EC OP 

FST-C OP 
LT-1 5Y 
PIT 2Y
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1~1-Z(YX.i 
(Bs)

HLZ !\ilalnBIerA IM. turM Lo Lontainment 

Isolation
I "U 

EC 
FST-C 
LT- I 
PITT

Ut, 

OP 
OP 
5Y

SOV-512 SMPL ISI-26533 #32 Fan Cooler Unit Sample to H2 NC(A) I GL SO C EO OP Note 2 
(D5) Analyzer A Isolation EC OP 

FST-C OP 
LT-I 5Y 
PIT 2 

SOV-513 SVPL ISI-26533 #35 Fan Cooler Unit Sample to H2 NC(A) 1 GL SO C EO OP Note 2 
(C5) Analyzer A Isolation EC OP 

FST-C OP 
LT-1 5Y 
PIT 2 

SOV-514 SMPL ISI-26533 #32,#35 Fan Cooler Units Sample to H2 NC(A) 1 GL SO C EO OP Note 2 
(D4) Analyzer A Isolation EC OP 

FST-C OP 
LT-1 5Y 
PIT 2 

SOV-515 SMPL ISI-26533 1-2 Analyzer B Sample Return to NC(A) I GL SO C EO OP Note 2 
(B4) Containment Isolation EC OP 

FST-C OP 
LT-1 5Y 
PIT 12Y 

SOV-516 SMvL ISI-26533 H2 Analyzer B Sample Return to NC(A) I GL SO C EO OP Note 2 
(B5) Containment Isolation EC OP 

FST-C OP 
LT-I 5Y PIT 2Y
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PFM-22A REV. 5 IST PROGRAM #8

I U I U 1"M-Z /1 J5 

Si1 (F3)
INZ /uppli to L) t 1 7- 1 isola1on INi\,L) /kU U LL

FST-C 
PIT 
IT- 1

"U.)l
OP 
2Y 
5y

INOLC Z

1616 WD ISI-27193 N2 Supply to RCDT #31 Isolation Check NC(A/C) I CK SA 0 EC 2Y ROJ-8 Note 2 
SHI (F3) LT-1 5Y 

1702 WD ISI-27193 RCDT #31 Inboard Drain NC(A) 3 GA AO 0 EC OP Note 2 
SHI (D3) FST-C OP 

PIT 2Y 
I,T-I 2?Y 

1705 WD ISI-27193 RCDT #31 Outboard Drain NC(A) 3 GA AO 0 EC OP Note 2 
SH1 (D3) FST-C OP 

PIT 2Y 
_LT-1 2Y 

1723 WD ISI-27193 Containment Sump Discharge Outboard NC(A) 2 DA AO 0 EC OP Note 2 
SH2 (C4) Isolation Valve FST-C OP 

PIT 2Y 
LT-I 1 2Y 

1728 WD ISI-27193 Containment Sump Discharge Inboard NC(A) 2 DA AO 0 EC OP Note 2 
SH2 (C4) Isolation Valve FST-C OP 

PIT 2Y 
_ _-1 2Y 

1786 WD ISI-27193 RCDT #31 Discharge to Waste Gas NC(A) 1 DA AO 0 EC OP Note 2 
SHI (F3) FST-C OP 

PIT 2Y 
LT-_1 2Y 

1787 WD ISI-27193 RCDT #31 Discharge to Waste Gas NC(A) 1 DA AO 0 EC OP Note 2 
SH1 (F3) FST-C OP 

PIT 2Y 
_T,1 2Y 

1788 WD ISI-27193 RCDT #31 Gas Sample Inboard NC(A) 3/4 DA AO 0 EC OP Note 2 
SH1 (E3) FST-C OP 

PIT 2Y 
_LT-1 12Y I_ _
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.. ..... ...... ..... ....  
........... To ytr .C ~ .IC a /~ 

1789 W 151-2 193 eactoxCoolan.D..a. Tank.o..as.....V 
S~ll (E3) A.........oa ..o...a..

J/4 I ut AUt) U LL' UL1 

FST-C OP 
PIT 2Y 
IT-I 2Y
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1 5.5o K I I1< KI II 'Supply valet\ Rhel I() Y

730 RIIR ISI-27203 RH-R Supply fiom RCS I(A) 14 GA MO C EO CS CSJ-17 
(C3) A-EC CS CSJ-17 

LT-2 2Y 
_ PIT 2Y 

"731 RHR ISI-27203 RHR Supply from RCS I(A) 14 GA MO C EO CS CSJ-17 
(C3) A-EC CS CSJ-17 

LT-2 2Y 
PTT 2 Y 

741 RHR ISI-27203 RHR Pump Discharge to Heat Exchanger 2(A/C) 12 CK SA C PEO OP 
(136) EO CS CSJ-18 

EC 2Y ROJ-9 
"745A RHR ISI-27203 RHTR Pump Discharge to HX Inlet #32 2(B) 8 GA MO 0 EO OP 

(C7) Isolation Valve EC OP 
PIT 2Y 

745B RHR ISI-27203 RHIR Pump Discharge to I-X Inlet #32 2(B) 8 GA MO 0 EO OP 
(C7) Isolation Valve EC OP 

PIT 2Y 
774A CC ISI-27203 #31 RCP Seal Cooler CCW Inlet Check 3(C) 1 1/2 CK SA 0 EC RR ROJ-10 

-(F7) 
774B CC ISI-27203 #32 RCP Seal Cooler CCW Inlet Check 3(C) 1 1/2 CK SA 0 EC RR ROJ-10 

(F6) I I 
774C CC ISI-27203 #33 RCP Seal Cooler CCW Inlet Check 3(C) 1 1/2 CK SA 0 EC RR ROJ-10 

(F4) 
774D CC ISI-27203 #34 RCP Seal Cooler CCW Inlet Check 3(C) 1 1/2 CK SA 0 EC RR ROJ-10 

(F3) 
782 CC 1SI-27203 RCP/Sup. Block Ret. Relief Valve 3(C) 3 SF SA C SP loY 

(138) 
783A CC ISI-27203 #31 RCP Seal Cooler CCW Return 3(C) 3/4 SF SA C SP 1oY 

(F6) Relief I I 
783B CC ISI-27203 #32 RCP Seal Cooler CCW Return 3(C) 3/4 SF SA C SP 1oY 

(F6) Relief 
783C CC ISI-27203 #33 RCP Seal Cooler CCW Return 3(C) 3/4 SF SA C SP 1oY 

(F6) Relief 
7831) CC ISI-27203 #34 RCP Seal Cooler CCW Return 3(C) 3/4 SF SA C SP 1OY 

(F6) Relief
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1>5-2/2U.5 lxccss Lctdomx I Xn tihcII IcIIel 3 (c)

819A CC ISI-27203 RI IR I IX #31 Shell-side Relief Valve 3(C) 1 1/2 SF SA C SP OY 
(D6) 

819B CC ISI-27203 RI-IR HX #32 Shell-side Relief Valve 3(C) 1 1/2 SF SA C SP joy 
(D7) 

821F CC ISI-27203 RV Cooling Support Blocks Safety 3(C) 3/4 SF SA C SP 1oy 
(E- 7) -Relief Valve
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IUCV-11/6 

FCV-I 176A

KW 

RW

SWN-108-3 RW

SWN-108-6 RW

SWN-1 10-1I RW

SWN-110-2 RW

SWN-29 RW

SWN-30 RW

SWN-31 RW

SWN-32 RW

SWN-33-1 RW

SWN-33-2 RW

SWN-36-1 RW

SWN-36-2 RW

SWN-38 RW

SWN-39 RW

SWN-40-1 RW

1"2

(132) O 

ISI-27223 E 
(B2) C 

ISI-27223 S 
(C3) C 

ISI-27223 S 
(C3) ( 

ISI-27223 # 
(C3) 

ISI-27223 
(C31 

ISI-27223 
B4 

ISI-27223 

B4 
ISI-27223 

(D4) .  
ISI-27223 

(D3) 
ISI-27223 

(D3) 
ISI-27223 

(-3) 
ISI-27223 

(E3) 

ISI-27223 
(F3) 

ISI-27223 
(D6) 

ISI-27223 
(D5) 

ISI-27223
E6

mergencyv Diesel ticueratols >V w 
)utlet Flo\\ Control 

mergency Diesel Generators SWS 
)utlet Floxw Control 

ervice Water Supply to CCR A/C Cross 
onnect 
ervice Water Supply to CCR AJC Cross 

onnect 
31, 32, & 33 Service Water Pump 

Ruinnlv to CCR A/C Relief

T34, 35, & 36 Service Water Pump 
Supplv to CCR A/C Relief 

#3 1, 32, & 33 Service Water Pump 
SUr1lv to Emergency Diesel Coolers
#34, 35, & 36 Service Water Pump 

Supply to Emergencw Diesel Coolers 
#31, 32, & 33 Service Water Pump 
Supplv to CCW HX Header Isolation

#34, 35, & 36 Service Water Pump 

Supply to CCW HX Header Isolation 
CCW IIX's Service Water Supply 
Crosstie Isolation 
CCW HX's Service Water Supply 
Crosstie Isolation

CCW HX #31 Outlet Pressure Relief

CCW HX #32 Outlet Pressure Relief 

FCU Supply Isolation 

FCU Supply Isolation 

FCU Header Cross Tie Isolation

1* I 3(B) 6 BIJ AU C

_____ I I + 3 GA MA 0
3(B)

L. U1' 
FST-O 0I, 
PIT 2Y 
EO OP 
FST-0 OP 
PIT 2Y

I I I I I � t�-.,. I I 3(13) 3 GA MA U LU t )t'

3(C) 3/4 SE SA 1 .1. + I I I C SP by

4 + t�t 3/4 SA U 5t� 105

-4 4 I + t 3(B) 10 BU MA 0/C Et) UP

3(B) 10 13 U MA U/U LU Ut-

-1 + + I 1- t.� 3(B) 20 MA 0/U LU UP

3(B) 20 13U MA U/U LU 1917

A ______________ 1 1-4 1 1 1 3(B) 18 BU MA 0 EC OP

-1 I I I L I�c-t3(B) 18 BU MA U EC UI'

-I + +~ 
3(C 34 5- A

3(U) 3/4 SI, + 4 1�c�t I L I U I

-4 I I -t t t...� I.-.,, 1 3(B) 18 I3U MA U/U LU UP

-I I I I I I 1 3(B) 18 BU 0/C LU

8MA /C EC 01P

__________________ J ________ 2 ____ .1 _____ i _______ 2 ______ -�

1/3/00Page B-25 of B-62

OP 
UP

'130 OP

MA ()/C3 (B)

±r

--

AO C3 (B) 6 B U

17C OP3 GA MA 0

GA MA O hC UV3(13) 3

joyC 7 1S3(C) 3/4 SF SA

IUY3/4 SF SA C 'SP

MA O/C EO {OP3(B) 10 B3U

OP"3(B) 10 RBU MA O/C E 0

MA O/C tiO UV3(B) 20

E J O),3(B) 20 B3U MVA U/C

BU MA 0 EC OP3(B) 18

O1'EC3(B) is BU MA 0

joy3•/4 SI' SA C hiP3(C)

C. SP" IUoy3(C) 3/4 SF¸ ,SA

13U MA O/C
ViC3 (B) 18

18 0/C3(B) BU

ýEC
01)18



PFM-22A REV. 5 IST PROGRAM #8

SWN-41-1 RW ISI-27223 #31 FCU Supply Isolation 3(A) 10 BUt MA 0 CC O1 
_ _ _ _ (E 5 ) L T -3 2 Y 

SWN-41-2 RW ISI-27223 #32 FCU Supplv Isolation 3(A) 10 BU MA Y EC OP 

(E5) LT-3 2Y 
SWN-41-3 RW ISI-27223 #33 FCU Supply Isolation 3(A) 10 BU MA 0 EC OP 

(E6) 1)T-3 2Y 
SWN-41-4 RW ISI-27223 #34 FCU Suppil Isolation 3(A) 10 BU MA 0 EC OP 

(E6) __T-3 2Y 
SWN-41-5 RW ISI-27223 #35 FCU Supply Isolation 3(A) 10 BU MA 0 EC OP 

(E4) LT-3 2Y 
SWN-42-1 RW ISI-27223 #31 FCU Service Water Relief 3(A/C) 1 1/2 SF SA C SP joY 

(E5) LT-3 2Y 
SWN-42-2 RW ISI-27223 #32 FCU Service Water Relief 3(A/C) 1 1/2 SF SA C SP 10Y 

(E5) LT-3 2Y 
SWN-42-3 RW ISI-27223 #33 FCU Serv ice Water Relief 3(AIC) 1 1/2 SE SA C SP Moy 

(E6) _LT-3 2Y 
SWN-42-4 RW ISI-27223 #34 FCU Service Water Relief 3(A/C) 1 1/2 SE SA C SP IOY 

(E6) LT-3 2Y 
SWN-42-5 RW ISI-27223 #35 FCU Service Water Relief 3(A/C) 1 1/2 SF SA C SP I0Y 

(E4) LT-3 2Y 
SWN-43-1 RW ISI-27223 #31 FCU Service Water Drain Isolation 3(A) I GA MA C LT-3 2Y Passive 

SWN-43-2 RW ISI-27223 #32 FCU Service Water Drain Isolation 3(A) 1 GA MA C 11T-3 2Y Passive (E4) 
SWN-43-3 RW ISI-27223 #33 FCU Service Water Drain Isolation 3(A) 1 GA MA C LT-3 2Y Passive 

SE6) 
SWN-43-4 RW ISI-27223 #34 FCU Service Water Drain Isolation 3(A) 1 GA MA C LT'-3 2Y Passive 

(E,6) 
SWN-43-5 RW ISI-27223 #35 FCU Service Water Drain Isolation 3(A) 1 GA MA C LT-3 2Y Passive 

(E4) 
"SWN-44-1 RW ISI-27223 #31 FCU Outlet Isolation 3(A) 10 BU MA 0 EC OP 

(F5) LT-3 2Y 
SWN-44-2 RW ISI-27223 #32 FCU Outlet Isolation 3(A) 10 BU MA 0 EC OP 

(F4) I __T 1T-3 2Y 
SWN-44-3 RW ISI-27223 #33 FCU Outlet Isolation 3(A) 10 13. MA 0 EC OP 

(F6) I ,T-3_ 2Y
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NWN-44-4

SWN-44-5

1KW 

RW

SWN-5 1-1 RW

SWN-51-2 RW

SWN-51-3 RW

SWN-51-4 RW

SWN-51-5 RW

SWN-62-1 RW

SWN-62-2 RW

SWN-63-1 RW

SWN-63-2 RW

SWN-63-3 RW

SWN-71 -1 RW

SWN-71-2 RW

SWN-71-3 RW

SWN-71-4 RW

SWN-71-5 RW

SWN-94-1 RW

SWN-94-2 RW

1CM -I-LIZZI) 

(F6) 
ISI-27223 

(F4) 
ISI-27223 

(F4) 
ISI-27223

ISI-2722 
(4) 

ISI-2722 
I242 

ISI-2722

3

E OF.

__________________________________ I I I 1- -. lIT> f�. 1 3(A) IC) El I (3 LU (Iv
#35 FCU )Outlct Isolation E1C

I I - I L.I , . T -3
#31 FCU Rad Mon Supply Isolation IT-3 2Y 

2 Y
_________________________ I 1- 1- t I 1.. t�zi 3(A) GA MA U UP

#32 FCU Rad Mon Supply Isolation

#33 FCU Rad Mon Supply Isolation
3(A) (IA3 IU - Ir

1-3C 2Y

L~~~ 4- I -1 FJ i 3(A) 2Y MA U l

3

#34 FCU Rad Mon Supply Isolation 

#35 FCU Rad Mon Supply Isolation

VT 3 1.-,3 2Y
-4 I I + I t �-�-I 1 3(A) G A 0 PC

1 T-3

IP I -i i 1 . I . I > t~
ISI-27223 

(C3) 
ISI-27223

ISI-27223 
(C4) 

ISI-27223 
(B4) 

ISI-27223

#31, 32, & 33 Service Water Pump 12 (0 Ulp

Suprplv to Emergeflev Diesel #31 Cooler~ I E- 4- Op-- 4
#34, 35, & 36 Service Water Pump 
Supply to Emergenov Diesel #31 Cooler
31 EDG Cooler Inlet Relief

3(13)

3(C) 3/4 �5t �5A U

EO 
1Ec

-sv ________________________________ + r.z-z, 1 3(C) 3/4 SE SA C IPY

U11 OP

32 EDG Cooler Inlet Relief 

33 EDG Cooler Inlet Relief

(B4) 1 ISI-27 223 #31 FCU Motor Cooler Outlet Isolation

-- 5I 
ISI-27223 

(F5) 
ISI-27223 

(ES) 
ISI-27223 

(F5) 
ISI-27223 

FS) 

ISI-27223 
(C4) 

ISI-27223 
(C4"

4 I I 4 t�w.t I 3(C) 3/4 SE SA C SP IUY

-L 4 4 I 4- 4- 1 t 1 2 CL 0 BC OP
3(A) EC 

1,TF-3
OP 
2Y

_________________________ 1 4- + 1 1- tilT> t�. I T 3(A) 2 C� 1�, MA 0 BC (II'
#32 FCU Motor Cooler Outlet Isolation 1EC 9 Y

3(A)~~ 22Y M I LU (
#33 FCU Motor Cooler Outlet Isolation 

#34 FCU Motor Cooler Outlet Isolation

EC 
t ,T-3 2Y

-4- 1 1 1- t Ill - I 3(A) 2 CL MA 0 BC op'EC 
LT-3

op 2Y

__________________________________________________ -4- 4 + 4 I 1 1 -3(A) 2 (ii, (I LU
#35 FCU Motor Cooler Outlet Isolation 

#31, 32, & 33 Service Water Pump to 

CCR A/C Isolation 
#34, 35, & 36 Selvice Water Pump to 

CCR A/C Isolation

.'T-3 2Y
-f~~ ~~~~ I 1i..

3(B) -0 ()P

GA AEC13 OP
3(B) EO 

IC,
OP 
01P

I1 I___ I ____, ___________
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GA MA 0

BU MA

(F4)

(Qo)

01)1 
2 Y

BU 03 (A) 10

3 (A) 1 GA MA 0

GA MA 03(A) I

IEc opJ3(A) I GiA MA 0)

(

3(A) I GA MVA 0

lopo3(A) I GA

3(B) 4 RUJ MA 0

5
04

,'SP Ioy3(C) 3/4 SIF SA C

3/4 SF SA C ISI IUY3(C)

C S P I0Y3 (C) 3/4 SF SA

2 GL 0

MA 03(A) 2 GL

3(A) 2 CTL MA 0

MA 03(A) 2 GL

3(A) 2 (3I, 0

03 GA MA
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16 IN 2 I 7'> I-Z/z J 
(1-17)

VI V-4.DDU !ccUmuiator UIkCCK IN L(I:) &K 5A U A-Lt. E-tKR

17 N2 ISI-27233 PCV-456 Accumulator Check NC(C) 3/4 CK SA C A-EC RR 
(E-7) 

863 N2 ISI-27233 Containment N2 Supply Outboard NC(A) I GA AO C EC OP Note 2 
(D6) FST-C OP 

PIT 2Y 
LT_ 1 _5 Y 

NNE-1610 N2 ISI-27233 Containment N2 Supply Isolation Valve NC(A/C) 1 CK SA C EC 2Y ROJ-1 1 Note 2 
(G7) Inside Containment LT- 1 5 Y 

NNE- 1864 N2 ISI-27233 Codensate Storage Tank Breather Valve NC(C) 12 SF SA C A-SP 1oY 

NNE-1865 N2 ISI-27233 Codensate Storage Tank Breather Valve NC(C) 12 SF SA C A-SP 10Y 
(H5) I I I
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IJ WV-I ) V- 11 L W 1l-Z /Z24.) IJfieln water to (- ontalnmcnlt ISOlation INL(/\.) 2 (.J- At) L 1.1 A - z Y l'aSSiVe 
(F5) PIT 2Y Note 2 

DW-AOV-2 DW 181-27243 Demin Water To Containment Isolation NC(A) 2 GA AO C LT-I 2Y Passive 

(F5) PIT 2Y Note 2
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SI.- V- I ZI4 I')•-Z/Z '.  

SlIl (E6)
T1Dj I 1u i1OXi UO\\II upstIrcam 
Containment Isolation

2(A) At) IL 

FST-C 
PIT 
' ,T-I

U) 

OP 
2Y 
2V

Note Z

PCV-1214A SG ISI-27293 #31 SGBlowdownDownstream 2(A) 3 GL AO 0 EC OP Note 2 
SHI (E5) Containment Isolation FST-C OP 

PIT 2Y 
TIT- I 2Y 

PCV-1215 SG ISI-27293 #32 SGBlowdown Upstream 2(A) 3 GL AG 0 EC OP Note 2 
SH 1 (E6) Containment Isolation FST-C OP 

PIT 2Y 
TT-1 2Y 

PCV-1215A SG ISI-27293 #32 SG Blowdown Downstream 2(A) 3 GL AO 0 EC OP Note 2 
SHI (E5) Containment Isolation FST-C OP 

PIT 2Y 
_,__1 12Y 

PCV-1216 SG ISI-27293 #33 SG Blowdown Upstream 2(A) 3 GL AO 0 EC OP Note 2 
SHI (F6) Containment Isolation FST-C OP 

PIT 2Y 
T,__ I .2Y 

PCV-1216A SG ISI-27293 #33 SG Blowdown Downstream 2(A) 3 GL AO 0 EC OP Note 2 
SHI (F5) Containment Isolation FST-C OP 

PIT 2Y 
_,T-I 2Y _ 

PCV-1217 SG ISI-27293 #34 SG Blowdown Upstream 2(A) 3 GL AO 0 EC OP Note 2 
SHI (G6) Containment Isolation FST-C OP 

PIT 2Y 
I,T-_ 2Y 

PCV-1217A SG ISI-27293 #34 SG Blowdown Downstream 2(A) 3 GL AO 0 EC OP Note 2 
SHI (05) Containment Isolation FST-C OP 

PIT 2Y 
__,T-1 _2Y 

PCV-1223 SG ISI-27293 #31 SG Blowdown Sample Upstream 2(A) 1/2 GL AO 0 EC OP Note 2 
SH2 (G7) Containment Isolation FST-C OP 

PIT 2Y 
__T-1 2Y
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SI12 ((17) 1 Contaimnent Isolation FST-C 
PIT 
T1'1' 1
TCl-V IPCV-1224 SG ISI-27293 #32 SGBlowdown Sample Upstream 2(A) 1/2 GL AO 0 EC OP Note 2 

SI-12 (E7) Containment Isolation FST-C OP 
PIT 2Y 
__ ___ 

_2Y PCV-1224A SG ISI-27293 #32 SG Blowdown Sample Downstream 2(A) 1/2 GL AO 0 EC OP Note 2 
SH2 (E7) Containment Isolation FST-C OP 

PIT 2Y 
IT- I u 2y 

PCV-1225 SG ISI-27293 #33 SGBlowdowAn Sample Upstream 2(A) 1/2 GL AO 0 EC OP Note 2 
SH2 (F7) Containment Isolation FST-C OP 

PIT 2Y 
LT-1 2Y 

PCV-1225A SG ISI-27293 #33 SG Blowdown Sample Downstream 2(A) 1/2 GL AO 0 EC OP Note 2 
SH2 (F7) Containment Isolation FST-C OP 

PIT 2Y 
,T-1 2Y 

PCV-1226 SG ISI-27293 #34 SG Blowdown Sample Upstream 2(A) 1/2 GL AO 0 EC OP Note 2 
SH2 (D7) Containment Isolation Valve FST-C OP 

PIT 2Y 
I,T-1 2Y 

PCV-1226A SG ISI-27293 #34 SG Blowdown Sample Downstream 2(A) 1/2 GL AO 0 EC OP Note 2 
SH2 (D7) Containment Isolation Valve FST-C OP 

PIT 2Y 
_ _ _ _IT- I 12Y _ _

OP 
2Y 
"q v
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NI"''

Recirculating Pump Discharge Isolation "I 7.,l1 ..~

10

1 1 D ( 
- l ' . I.I 

S. . ... 1 1 " ,rnx r• r• •,•r• l" ~ t' 1D 19 '•1 1 i

GA MO
P1T

P1"

RP . Rt.1-12

R ROJ-

(134) ve 

1820 SI ISI-27353 Recirculating Pump Min Flow Line 2(C) 2 CK SA C EO 2Y ROJ- 13 

(B5) Check Valve 

1869A SI ISI-27353 RI-INF HX #32 to SIS Pump Isolation 2(B) 6 GA MO 0 EC OP 

(C4) Valve PIT 2Y 

1869B SI ISI-27353 RIIR HX #31 to SIS Pump Isolation 2(B) 6 GA MO 0 EC OP 

(4 Valve PIT 2Y 

733A SI ISI-27353 RIIR HX #32 Outlet Safetv Valve 2(C) 3/4 SF SA C SP 10Y 

733B SI ISI-27353 RI tR HX #31 Outlet Safetv Valve 2(C) 3/4 SF SA C SP 10Y 
(C5) 

746 SI ISI-27353 #31 R1HR HX Outlet Injection Stop 2(B) 8 GA MO 0 EC OP 

_(C5) Valve PI 2Y 

747 SI ISI-27353 #32 RIIR HX Outlet Injection Stop 2(B) 8 GA MO 0 EC OP 

_ (C5) Valve PIT 2Y 

838A SI ISI-27353 RItR Return Low head Injection Loop 1(A/C) 6 CK SA C EO CS CSJ-19 

(C7) #1 C CS CSJ-20 
I "LT-2 2Y 

838B SI ISI-27353 RItR Return Low I lead Injection Loop 1 (A/C) 6 CK SA C EO CS CSJ- 19 

(B6) #2 EC CS CSJ-20 

LT-2 2Y

RI IR Return Low Head Injection Loop 
#3

EU EC 
LT-2

CS 

2Y

CSJ-29 
CSJ-20

I - 1 * 1- 1- 1 -t -t F1(/k/C) t) tjR t-j LU IV
RIIR Return Low Head Injection Loop 

#4 

SIS Discharge Valve Test Valve

SIS Discharge Valve Test Valve

Eu EC 
1 T-9

CtS 
CS CSJ-20

01 A C PT- 2YPase
I(B) 3/4

-+ F I ± I - L. t 1..  1(B) 3/4 GL AO C PIT 2Y Passive

I ___ I t*-� I + -- l.l�.i I. 1�,4 i�.  1(13) 3/4 til. At) C lIII V assi NC

1S-27353 ISIS Discharge Valve Test Valve
fl"1t)

(C7 I_______ ____ ______ ______ _____
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1802A

1802B SI

/1) .D

ISI-27353

838C SI ISI-27353 
(B6)

838D 

839A 

8399B 

83 9C

SI

SI 

SI

ISI-27353

(B6)

ISI-27353 
(C7'i

ISI-27353

SI 2 Y

1/3/00

(C7)-

MOt. C.2(B) IU GAjo

I (A/C) 6 tCK C

I (A/Q) 6 C K SA C

GI, 'PIT 2 Y PassiveAO C

2PassiveI (B) 3/4 GL AO C PIT 2 Y

3/4 P'assiveI1(B) G71. A0) C£ 'PIT
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:1 I > I- 2 / iýD 

( -X/

>I l)lsclnarge Valve i Cst Valve I 1-i) /14 L V1I ZY ass1Vc

839E SI ISI-27353 SIS Discharge Valve Test Valve 1(B) 3/4 GL AO C PIT 2Y Passive 
(C6) 

839F SI ISI-27353 SIS Discharge Valve Test Valve 1(B) 3/4 GL AO C PIT 2Y Passive 

839G SI ISI-27353 SIS Discharge Valve Test Valve I(B) 3/4 GL AO C PIT 2Y Passive 
(C6) I 

839H SI ISI-27353 SIS Discharge Valve Test Valve 1(B) 3/4 GL AO C PIT 2Y Passive 
(A8) 

855 SI ISI-27353 SIS Header Safety Relief Valve 2(C) 3/4 SF SA C SP lOY 
(H4) 

856B SI ISI-27353 High Head Safety Injection to Loop #3 2(B) 2 GL MO C EO CS CSJ-21 
(G8) Hot Leg NonBIT Header EC CS CSJ-21 

PIT 2Y 
856C SI ISI-27353 High Head Boron Injection to Loop #4 2(B) 2 GL MO G EC CS CSJ-22 

(F8) Cold Leg BIT Header Stop PIT 2Y 
856E SI ISI-27353 High Head Boron Injection to Loop #1 2(B) 2 GL MO G EC CS CSJ-22 

(F8) Cold Leg BIT Header Stop Valve PIT 2Y 
856G S ISI-27353 High Head Boron Injection to Loop #I 2(B) 2 GL MO C EO CS CSJ-21 

(E8) Hot Leg BIT Header Stop Valve EC CS CSJ-21 
PIT 2Y 

856H SI ISI-27353 High Head Safety Injection to Loop #3 2(B) 2 GL MO G EC CS CSJ-22 
(G8) Cold Leg NonBIT Header PIT 2Y 

856J SI ISI-27353 High Head Safety Injection to Loop #2 2(B) 2 GL MO G EC CS CSJ-22 
(H8) Cold Leg NonBIT Header PIT 2Y 

857A SI ISI-27353 High Head Safety Injection to Loop #1 I(A/C) 2 CK SA C EO RR ROJ-14 
(G8) Cold Leg NonBIT Header EC 2Y ROJ- 14 

LT-2 2Y VR-I 
857B SI ISI-27353 High Head Safety Injection to Loop #3 I(A/C) 2 CK SA C EO RR ROJ-14 

(G8) Hot Leg NonBIT Header EC 2Y ROJ- 14 
LT-2 2Y 

857C SI ISI-27353 Boron Injection to Loop #4 Cold Leg 1 (A/C) 2 CK SA C EO RR ROJ- 14 
(F8) EC 2Y ROJ- 14 

LT-2 2Y
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8571)
(Fs) EC

I.T-2
2Y
2Y

PO.J 14

857Q SI ISI-27353 
(g8)

High ttead Satety Injection to 1,oop 113 
Cold Leg

1 U 

IT-2

2Y,1 

2Y 
?" Y

R.1,- 14 
VR- 1

___________ 1 ____________________________________ .1 L ______ L ______ 4 L ________ - ______________ -
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857E SI ISI-27353 Boron Injection to Loop #1 Cold Leg I(A/C) 2 CK SA C EO RR ROJ-14 

(F8) EC 2Y ROJ-14 

LT-2 2Y 

857F SI ISI-27353 Boron Injection to Loop #3 Cold Leg 1 (A/C) 2 CK SA U EO RR RO.--14 

(F8) EC 2Y ROJ-14 

LT-2 2Y 

857G SI ISI-27353 High tlead Safety Injection to Loop #1 I(A/C) 2 CK SA C EO RR ROJ-14 

(G8) Cold Leg EC 2Y ROJ-14 

LT-2 2Y VR- 1 

85711 SI ISI-27353 High Head Safety Injection to Loop #3 I(A/C) 2 CK SA C EO RR ROJ-14 

(G8) Ilot Leg EC 2Y ROJ-14 

LT-2 2Y 

857J SI ISI-27353 Boron Injection to Loop #4 Cold Leg I(A/C) 2 CK SA C EO RR ROJ- 14 

(F8) EC 2Y ROJ-14 
LT-2 2Y 

857K SI 1SI-27353 Boron Injection to Loop #2 Cold Leg I (A/C) 2 CK SA U EO QR ROJ- 14 

(F8) EC 2 Y ROJ- 14 

LT-2 2Y 

857L SI ISI-27353 Boron 13 1ection to Loop #1 Cold Leg t(A/C) 2 CK SA C EO RR ROJ-14 

(F8) EC 2Y ROJ- 14 
LT-2 2Y 

857M SI ISI-27353 Boron Injection to Loop #3 Cold Leg 1 (A/C) 2 CK SA C EO RR ROJ-14 

(F8) EC 2 Y ROJ- 14 

_LT-2 2Y 

857N S1 ISI-27353 Boron Injection to Loop# 1 Hot Leg I(A/C) 2 CK SA U EQ KRR ROJ- 14 

(E8) EC 2Y RQJ- 14 

_ IT-2 2Y 

857P SI ISI-27353 Boron Injection to Loop #1 Hot Leg 1 (A/C) 2 CK SA C EO RR RO.- 14 

(E8) EC 2Y ROJ- 1
LT-2 2Y 

r.. . .. - . •rt, ,/• •t*/ r.' . rl'r\ fll4 44(T' I 1

I U\//.} Z k-N ,'3/.\ L,

1/3/00
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857S SI

ISI-27353 
(08)

I hgh f lead Naiety InIectlon to loop 
Cold Leg EC

IT-2

2Y 
2Y

RJ- 14 
VP,- 14

r,,. IZ 1 1 I I rEJD ID C-l 1 II
ISI-27353 High Head Satety Injection to Loop fz

(118) Cold Leg
EC 
1 "[.-

2Y ROJ-14 
VR- 1

857T SI ISI-27353 High Head Safety Injection to Loop #2 1(A!C) 2 CK SA C EO RR ROJ-14 

(H8) Cold Leg EC 2Y ROJ-14 
LT-2 2Y VR-I 

857U SI ISI-27353 High Head Safety Injection to Loop #4 1(AIC) 2 CK SA C EO RR ROJ-14 

(148) Cold Leg EC 2Y R(J- 14 

_____ 1- 273 53 1LT-2 2Y VR-I 

857W S1 ISI-27353 High Head Safety Injection to Loop #4 I(A/C) 2 CK SA C EO RR RQJ-14 
(18) Cold Leg EC 2Y RIJ- 14 

LT-2 2Y VR- I 

858A SI ISI-27353 SIS High Itead Injection Test Line 2(C) 3/4 CK SA C EO OP 

(4) -Check EC OP 

858B 71 ISI-27353 SIS High Head Injection Test Line 2(C) 3/4 CK SA C EO OP 
(G4) Check EC OP 

880A SI ISI-27353 Charcoal Filter Dousing Isolation 2(B) 2 GA MO C PIT 2Y Passive 

(G5) 
880B SI ISI-27353 Charcoal Filter Dousing Isolation 2(B) 2 GA MO C PIT 2Y Passive 

(G5) 
880C SI ISI-27353 Charcoal Filter Dousing Isolation 2(B) 2 GA MO C PIT 2Y Passive 

880D SI ISI-27353 Charcoal Filter Dousing Isolation 2(B) 2 GA MO C PIT 2Y Passive 

(S5) 
880E SI ISI-27353 Charcoal Filter Dousing Isolation 2(B) 2 GA MO C PIT 2Y Passivc 

(G6) 

880F SI ISI-27353 Charcoal Filter Dousing Isolation 2(B) 2 GA MO C PIT 2Y Passive 

(G5) 
880G SI ISI-27353 Charcoal Filter Dousing Isolation 2(B) 2 GA MO C PIT 2Y Passive 

(G6) 
880H SI ISI-27353 Charcoal Filter Dousing Isolation 2(B) 2 GA MO C PIT 2Y Passive 

_ (GO) 8801 SI ISI-27353 Charcoal Filter Dousing Isolation 2(B) 2 GA MO (2 P FT 2 Y Passi\ c 

(04 2 •-
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((l-b
(,Ti/\ IVA) k- tl I

886A SI ISI-27353 Recirculating Pump #31 Discharge 2(C) 8 CK SA C PEO 2Y ROJ- 15 
(B5) Check Valve EC 2Y ROJ-15 

EO-VI RR ROJ-15 
886B SI ISI-27353 Recirculating Pump #32 Discharge 2(C) 8 CK SA C PEO 2Y ROJ-15 

(B4) Check Valve EC 2Y ROJ-15 
EO-VI RR ROJ- 15 

889A SI ISI-27353 #32 RHR HX Outlet to SprayI Header 2(B) 8 GA MO C EO RR ROJ-16 
(D4) Stop Valve EC RR ROJ- 16 

PIT 2Y 
889B SI ISI-27353 #31 RHR HX Outlet to Spray Header 2(B) 8 GA MO C EO RR ROJ-16 

(D4) Stop Valve EC RR ROJ- 16 
PIT 2Y 

890A SI ISI-27353 #31 SIS Accumulator Fill 2(B) 1 GL AO C PIT 2Y Passive 
(D7) 

890B SI ISI-27353 #32 SIS Accumulator Fill 2(B) 1 GL AO C PIT 2Y Passive 
(D6) 

890C SI ISI-27353 #33 SIS Accumulator Fill 2(B) 1 GL AO C PIT 2Y Passive 
(D5) 

890D SI ISI-27353 #34 SIS Accumulator Fill 2(B) 1 GL AO C PIT 2Y Passive (ID5) I 
891A SI ISI-27353 #31 SIS Accumulator Nitrogen 2(B) 1 GL AO C PIT 2Y Passive 

(E7) Supply/Vent 
891B SI ISI-27353 #32 SIS Accumulator Nitrogen 2(B) 1 GL AO C PIT 2Y Passive 

(E6) Supply/Vent 
891C SI ISI-27353 #33 SIS Accumulator Nitrogen 2(B) 1 GL AO C PIT 2Y Passive 

(E6) Supolv/Vent 
891D SI ISI-27353 #34 SIS Accumulator Nitrogen 2(B) 1 GL AO C PIT 2Y Passive 

(E__5) Supply/Vent 
892A SI ISI-27353 #31 SIS Accumulator Safety Relief 2(C) 1 SF SA C SP loY 

(E7) 
892B SI ISI-27353 #32 SIS Accumulator Safety Relief 2(C) 1 SF SA C SP 1oY (E6Q 
892C SI ISI-27353 #33 SIS Accumulator Safety Relief 2(C) 1 SF SA C SP loY 

1 (1E6) 1 1 1 1
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I1l-2/133

894A SI ISI-27353 #31 SIS Accumulator Discharge Valve 2(B') 10 GA MO 0 PIT 2Y Passive 
(D7) 

894B SI ISI-27353 #32 SIS Accumulator Discharge Valve 2(B) 10 GA MO 0 PIT 2Y Passive 
(D7) 

894C SI ISI-27353 #33 SIS Accumulator Discharge Valve 2(B) 10 GA MO 0 PIT 2Y Passive 
(D6) 

894D SI ISI-27353 #34 SIS Accumulator Discharge Valve 2(B) 10 GA MO 0 PIT 2Y Passive 
(D5) 

895A SI ISI-27353 #31 SIS Accumulator Discharge Valve I(A/C) 10 CK SA C PEO CS CSJ-24 
(C7) EC CS CSJ-25 

LT-2 2Y FO-NI RR R0.1- 17 
895B SI ISI-27353 #32 SIS Accumulator Discharge Valve I(A/C) 10 CK SA C PEO CS CSJ-24 

(C7) EC CS CSJ-25 
LT-2 2Y 

ErO-NT R R ROI- 17 
895C SI ISI-27353 #33 SIS Accumulator Discharge Valve I(A/C) 10 CK SA C PEO CS CSJ-24 

(C6) EC C S CSJ-25 

LT-2 2Y 

IEO-NI RR RO-T17 895D SI ISI-27353 #34 SIS Accumulator Discharge Valve I(A/C) 10 CK SA C PEO CS CSJ-24 
(C5) EC CS CSJ-25 

LT-2 2Y 

EO-NQ RR R_-W17 
897A SI ISI-27353 High Head/Low Head to Loop #1 Cold I(A/C) 10 CK SA C PEO CS CSJ-26 

(C8) Leg EC CS CSJ-26 

LT-2 2Y 

897B SI ISI-27353 High Head/ILow Head to Loop #2 Cold 1 (A/C) 10 CK SA C PEO CS CSJ-26 
(B8) Leg EC CS CSJ-26 

LT-2 2Y 

O-NI 1R 0 L- 18_
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(138) LTC 
151-2

897D SI ISI-27353 Iligh Head/LowN Head to Loop #4 Cold I (A/C) 10 CK SA C PEO CS CSJ-26 
(AS) Leg EC CS CSJ-26 

LT-2 2Y 
1.0-N_ -RR- ROJ-18 

899A SI ISI-27353 #32 RHR HX Outlet to Loop #3 & #4 2(B) 8 GA MO 0 EC OP 
(C5) Cold Lep PIT 2Y I 

899B SI ISI-27353 #31 RI-R IX Outlet to Loop #1 & #2 2(B) 8 GA MO 0 EC OP 
(C5) Cold Lea PIT 2Y 

HCV-638 SI ISI-27353 RI-IR FIX #31 Outlet Throttle Valve 2(B) 8 BU MO 0 EO OP 
(C4) EC OP 

PIT 2Y 
HCV-640 SI ISI-27353 RHR HX #32 Outlet Throttle Valve 2(B) 8 BU MO 0 EO OP 

(C5) EC OP 
PIT 2Y

CS 
2Y

CS.1-26 
CSJ-26
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(G6) FSI-C 
PIT 
T T- 1

202 CVCS ISI-27363 Letdown Containment Isolation NC(A) 2 GA AO 0 EC CS CSJ-27 Note 2 
(G6) FST-C CS CSJ-27 

PIT 2Y 
__T-_ 2Y 

203 CVCS ISI-27363 Letdown Safety Relief NC(C) 2 SF SA C A-SP 1oY 
(G7) 

204A CVCS ISI-27363 Charging Line Loop I Cold Leg Isolation NC(B) 3 GL AO C A-EO CS CSJ-29 
(E7) A-FST-O CS CSJ-29 

A-PIT 2Y 
204B CVCS ISI-27363 Charging Line Loop 2 Hot Leg Isolation NC(B) 3 GL AO 0 A-EO CS CSJ-29 

(E7) A-FST-O CS CSJ-29 
I _A-PIT 2Y 

205 CVCS ISI-27363 Charging Containment Isolation NC(A) 3 GA MO 0 EC CS CSJ-28 Note 2 
(E6) PIT 2Y 

LT-1 2Y 
210A CVCS ISI-27363 Charging Line Loop 2 Hot Leg Check 1(C) 3 CK SA C EO CS CSJ-30 Note 1 

(E7) EC OP 
210B CVCS ISI-27363 Charging Line Loop I Cold Leg Check 1 (C) 3 CK SA 0 EO OP Note I 

(E7) EC OP 
210C CVCS ISI-27363 Charging Line Loop 2 Hot Leg Check 1 (C) 3 CK SA C EO CS CSJ-30 Note 1 

(E7) EC OP 
210D CVCS ISI-27363 Charging Line Loop 1 Cold Leg Check 1 (C) 3 CK SA 0 EO OP Note 1 

(E7) EC OP_ 
211 CVCS ISI-27363 Pressurizer Auxiliary Spray Check 1 (C) 2 CK SA C EC OP 

( 7)11 
212 CVCS ISI-27363 Pressurizer Auxiliary Spray Isolation 1 (C) 2 GL AO C EC OP 

(E7) FST-C OP 
PIT 2Y 

213A CVCS ISI-27363 Excess Letdown Line Isolation 1 (B) 1 GL AO C EC OP 
(D7) FST-C OP 

I_ I_ I_ IIPIT 2Y I

CS 
2Y 
?v

CSJ-27
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21313 CVCS ISl-27363 Excess l~etdo\\n Inme Isolation 1(B) 1 GL AO) C EC OP 
(D7) FST- C OP 

_______ _________PIT 2Y ______ 

218 eVeS ISI-27363 Seal Return Line Safety Relief NC(C) 3 SF SA C A-SF 10OY 
(D7)________ 

222 CVCS ISI-27363 RCP Seal Water Return Isolation NC(A) 4 GA MO 0 BC CS CSJ-3 1 Note 2 
(D6) PIT 2Y 

... LT-1 2Y 

226 CVCS ISI-27363 Charging Containm-ent Isolation NC(A) 3 GL MO 0 BC CS CSJ-28 Note 2 
(E6) PIT 2Y 

_____ ____LT-I 2Y 
227 CVCS ISI-27363 Charging Line Containment Isolation NC(A) 3 GL MA C LT-I 2Y Passive 

(E6) Valve Note 2 
250A CVCS ISI-27363 #31 RCP Seal Injection Containment NC(A) 2 GL MO 0 BC CS CSJ-31I Note 2 

(BS) Isolation PIT 2Y 

______ ____________________LT-1 2Y ___ 
250B CVCS ISI-27363 #32 RCP Seal Injection Containment NC(A) 2 GL MO 0 BC CS CSJ-3 1 Note 2 

(B8) Isolation PIT 2Y 
_________________________LT-I 2Y 

250C CVCS ISI-27363 #33 RCP Seal Injection Containment NC(A) 2 GL MO 0 BC CS CSJ-3!I Note 2 
(137) Isolation PIT 2Y 

______LT-l1 2Y ___ 

250D CVCS ISI-27363 #34 RCP Seal Injection Containment NC(A) 2 GL MO 0 BC CS CSJ-3 1 Note 2 
(B7) Isolation PIT 2Y 

___________________LT-1 2Y 
251A CVCS ISI-27363 31 RCP Seal Water Injection Check 2(C) 2 CK SA C BC OP 

__________ ~ (Bs) _______ 
251B CVCS ISJ-27363 32 RCP Seal WaterlInjection Check 2(C) 2 CK SA C BC OP 

251C CVCS ISI-27363 33 RCP Seal Water Injection Cheek 2(C) 2 CK SA C BC OP 
________ ~~(B7) __________________ 

251D CVCS ISI-27363 34 RCP Seal Water Injection Check 2(C) 2 CK SA C EC OP 

(D7) FTC O 

251E CVCS ISI-27363 31 RCP Seal WateL Injection Cheek NC(C) 2 CK SA C A-BC OP 

(D8) 
251F CVCS ISI-27363 32 RCP Seal Water Insection Check NC(C) 2 CK SA C A-EC OP 

(1D8) PIT 2
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L ý' I U CV U 11 I 71-2/ i0J 

(137)
-3i- lUF_'lcal Water Inlection Ctheck NC(C) CK SA C OP

251II CVCS ISI-27363 34 RCP Seal Water Injection Check NC(C) 2 CK SA C A-EC OP 
(137) 

251J CVCS ISI-27363 31 RCP Seal Water Injection Check 2(C) 2 CK SA C EC OP 
(138) 

251K CVCS ISI-27363 32 RCP Seal Water Injection Check 2(C) 2 CK SA C EC OP 
(B8) 1 1 

251L CVCS ISI-27363 33 RCP Seal Water Injection Check 2(C) 2 CK SA C EC OP 
(137) 1 

251M CVCS ISI-27363 34 RCP Seal Water Injection Check 2(C) 2 CK SA C EC OP 
(137) 

290 CVCS ISI-27363 Charging Pump Suction from RWST 2(C) 4 CK SA C EO CS CSJ-32 
(C5) Check 

332 CVCS ISI-27363 Charging Pump Suction from Emergency NC(C) 2 CK SA C A-EO 2Y 
_ (B4) Boration Check 1 

333 CVCS ISI-27363 Charging Pump Suction from Emergency NC(B) 2 GL MO C A-EO CS CSJ-33 
(134) Boration Isolation A-PIT 2Y 

362A CVCS ISI-27363 #31 Boric Acid Transfer Pump NC(C) 2 CK SA 0 A-EO OP 
(C3) Discharge Check 

362B CVCS ISI-27363 #32 Boric Acid Transfer Pump NC(C) 2 CK SA 0 A-EO OP 
(C3) Discharge Check 

374 CVCS ISI-27363 Charging Line Check NC(C) 3 CK SA 0 A-EO OP 
(E7) 

401 CVCS ISI-27363 #31 Charging Pump Discharge to NC(C) 1 1/2 CK SA 0 A-EO OP 
(C6) Charging Header Check 

403 CVCS ISI-27363 #32 Charging Pump Discharge to NC(C) 1 1/2 CK SA 0 A-EO OP 
(C6) Charging Header Check 

405 CVCS ISI-27363 #33 Charging Pump Discharge to NC(C) 1 1/2 CK SA 0 A-EO OP 
(36) Charging I leader Check 

441 CVCS ISI-27363 #31 RCP Seal Injection Containment NC(A) 1 G1, MO 0 EC CS CSJ-31 Note 2 
(38) Isolation PIT 2Y 

LT-1 2Y 
442 CVCS ISI-27363 #32 RCP Seal Injection Containment NC(A) 1 GL MO 0 EC CS CSJ-31 Note 2 

(38) Isolation PIT 2Y 
_1:1-I 2Y
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k- v ) lhl-z /10( J 

(B7)
Y.iJ KUI-. >cal InJection UIontainnent 
Isolation

NU(A) UL MU U

PIT 
LT-1

2Y 
2Y

Ul2.J-J I Note Z

444 CVCS ISI-27363 #34 RCP Seal Injection Containment NC(A) I GL MO 0 EC CS CSJ-31 Note 2 
(B7) Isolation PIT 2Y 

LT-I 2Y 
HCV-133 CVCS ISI-27363 RHR / CVCS Cross Connect 2(B) 2 GL AO C PIT 2Y Passive 

(G7) 
LCV-112B CVCS ISI-27363 Charging Pump Suction from RWST 2(B) 4 GA MO 0 EO CS CSJ-34 

(C5) Isolation PIT 2Y 
LCV-1 12C CVCS ISI-27363 Charging Pump Suction from VCT NC(B) 4 GA MO 0 A-EC CS CSJ-35 

(D5) Isolation A-PIT 2Y 
LCV-459 CVCS ISI-27363 Letdown Line Isolation NC(B) 3 GL AO 0 EC CS CSJ-36 

(F7) FST-C CS CSJ-36 
PIT 2Y 

LCV-460 CVCS ISI-27363 Letdown Line Isolation NC(B) 3 GL AO 0 EC CS CSJ-36 
(F7) FST-C CS CSJ-36 

PIT 2Y
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"vi i , I>- 2I4Di 

((17)
vI essul-izer :5team space ,Saimple 
Containment Isolation

I (A) Uti U. Lu 
FST-C 
PIT 
I T-1

OP 

2Y 
") v

Note 2

956B SMPL ISI-27453 Pressurizer Steam Space Sample 1(A) 3/8 GL AO C EC OP Note 2 
(G6) Containment Isolation FST-C OP 

PIT 2Y 
LT-1 2 Y 

956C SMPL ISI-27453 Pressurizer Liquid Space Sample 1 (A) 3/8 GL AO C EC OP Note 2 
(F7) Containment Isolation FST-C OP 

PIT 2Y 
LT-1 2Y 

956D SMPL ISI-27453 Pressurizer Liquid Space Sample 1 (A) 3/8 GL AO C EC OP Note 2 
(F6) Containment Isolation FST-C OP 

PIT 2Y 

956E SMPL ISI-27453 RCS Hot Leg Sample Isolation I(A) 3/8 GL AO 0 EC OP Note 2 
(F7) FST-C OP 

PIT 2Y 
_,_1 I_2Y 

956F SMPL ISI-27453 RCS Hot Leg Sample Isolation I(A) 3/8 GL AO 0 BC OP Note 2 
(F6) FST-C OP 

PIT 2Y 
1, _1 2Y _ 

956G SMPL ISI-27453 Accumulator's Sample Isolation 2(A) 3/8 GL AO 0 EC OP Note 2 
(E6) FST-C OP 

PIT 2Y 
_,T-1 2Y 

95611 SMPL ISI-27453 Accumulator's Sample Isolation 2(A) 3/8 GL AO 0 EC OP Note 2 
(E7) FST-C OP 

PIT 2Y 
__LT I 

958 SMPL ISI-27453 RHR Loop Sample Containment 2(A) 3/4 GL AO C EC OP 
(D7) Isolation FST-C OP 

PIT 2Y 
I,T-3 2Y
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14 IvSw IS1-27463 1IVSW Injection Check 
1F6"

2(C) 3/8 CK IL() U )"

1501 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 EO ,OP 

I_ 7(-7) 
1502 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 EO OP 

1503 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 EO OP 
(E6) 

1505 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 EO OP 

(H3) 
1506 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA O EO OP 

(E5) 
1507 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 EQ OP 

(E5) _ 
1508 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 EQ OP 

(E5) , 
1509 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 EO OQ 

(ES) 
1510 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA O EO OP 

(E,5) 
1511 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 EO OP 

(E_5) 
1512 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 EO OP (E5) 
1513 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 EQ OP 

(E 5 ) 2 ( C ) (E 5) 
_ __A_ _T:_O 

1514 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 EO OP 

(E5) 
1515 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 EO OP 

(E5) 
1516 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 EO OP 

(115) 

1517 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 (2K SA 0 120 OP 
(1-16) 

1518 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 EQo OP 
_________ _______ (H-6) _ _ 

1519 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 EO" OP 

I (08) I .. _ I_-_II_ _I _ II
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1520 1vsw ISI-27463 
(HR)

ilnjcCLI0on LIeICK
U LU

1521 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 8K SA O EO 7P 
(t-5)_ 

1522 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 EO OP (E7) 
1523 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 EO OP (E7) 
1524 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 EO OP 
_ (H8) _ 
1525 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 EK SA O EO OP 

(08) 
1529 IVSW ISI-27463 IVSW Injection Check 2(C) - _KS__OO 

-7 ) 3/8 CK SA -0 -EQ OP 
(G8) 

T5-29 I VS W ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 EO OP 

(F6) 
1530 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 SA 0 EO OP 

(F6) 1531 IVSW I81-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 EQ OP 
(F5) 1534 IVSW IS1-27463 IVSW Injection Check 2(C) 3 SA O 

3/8 CK SA 0 EO OP 
(E6) 

1535 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 EO OP 
__ _ _(E7) 
1536 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 Eo OP 

(04) 
1537 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 EO OP 
L (H4) 
1538 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 CK SA 0 EO OP 

1539 IVSW ISI-27463 IVSW Injection Check 2(C) 3/8 -CK SA0 EQ.O 
___________ ________ (1-1) ___________________ _____ ____ ___ 

1540tC ITl~lAXJ T NT-)7A A T\J7\XJ T-' -,-' ~
(.J -•.I .-4 , z/J) I/IS (K

I 4- L _ __(114)_

Ivsw ISI-27463 
(t-144

IVSW Injection Check 2(C) 3/8 CK

SA

SA
t _________

IvSw ISI-27463 
(1-I45

IVSW Injection Check 2(C) 3/8 CK

______ 4 I _______(H4)___ L____

SA

0

0 

0

EO OP

EQ OP

EO OP
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I I_

519 RCS ISI-27473 Priman Watei Supply to PRI Isolation NC(A) 3 DA AO C EC OP Note 2 
(F8) Valve FST-C OP 

PIT 2Y 

535 RCS ISI-27473 PORV Blocking Valve I(B) 3 GA MO 0 EO OP 
(GI) EC OP 

PIT 2Y 
536 RCS ISI-27473 PORV Blocking Valve I(B) 3 GA MO 0 EO OP 

(GI) EC OP 
PIT 2Y 

"548 RCS ISI-27473 PRT Gas Sample to Analyzer Isolation NC(A) 3/8 GL AO 0 EC OP Note 2 
(G8) Valve FST-C OP 

PIT 2Y 
LT-1 2Y 

549 RCS ISI-27473 PRT Gas Sample to Analyzer Isolation NC(A) 3/8 GL AO 0 EC OP Note 2 
(G7) Valve FST-C OP 

PIT 2Y 
__T-_1 2Y 

550 RCS ISI-27473 N2 Supply to PRT Isolation Valve NC(A) 3/4 GA AO C EC OP Note 2 
(G8) FST-C OP 

PIT 2Y 
_,T- I XY 

552 RCS ISI-27473 Primary Water Supply to PRT Isolation NC(A) 3 DA AO C EC OP Note 2 
(F8) Valve FST-C OP 

PIT 2Y 
_ _T-1 2_ 

652 RCS ISI-27473 RX Vessel Head Vent Valve 1(B) 1 GL SO C EO CS CSJ-37 
(E-4) PIT 2Y 

653 RCS ISI-27473 RX Vessel Head Vent Valve I(B) 1 GL SO C EO CS CSJ-37 
(E4) PIT 2Y 

654 RCS ISI-27473 RX Vessel Head Vent Valve I(B) 1 GL SO C EO CS CSJ-37 
(E5) PIT 2Y 

655 RCS ISI-27473 RX Vessel Head Vent Valve 1 (B) 1 GL SO C EO CS CSJ-37 
(ES) PIT 2Y
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vt. V-4U I 1-2/4/3 

(G 1)
1 1,) 
EC

C S 
cs

C• .1-38 
CS,1-38

- 1 1-111 2 Y i 
PCV-456 RCS ISI-27473 POIZV 1(13) 3 GL AO C EO CS CSJ-38 

(G1) EC CS CSJ-38 
PIT 

2Y 
PCV-464 RCS ISI-27473 Pressurizer Safetv Relief Valve 1(C) 6 SF SA C SP 5Y 

(G2) _ _ _ PCV-466 RCS ISI-27473 Pressurizer Safety Relief Valve 1 (C) 6 SF SA C SP 5Y (G3) 
PCV-468 RCS ISI-27473 Pressurizer Safety Relief Valve I(C) 6 SF SA C SP Y 

(G3)
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13 SI ISI-27503 Spray Add. 'lank Vac. Rcl.  
1F7)

3C) t ,Thi' "y/ I U )~

14 SI ISI-27503 Spray Add. Tank Vac. Rel. 3(C) I SF SA C SP Iov 
(F7) 

1807B SI ISI-27503 #32 Safety Injection Pump Min How 2(13) 3/4 GL MA 0 E( OP 
(F3) Isolation Valve EC OP 

1810 SI ISI-27503 RWST Outlet Isolation Valve 2(B) 8 GA MO 0 EC CS CSI-47 
(F4) PIT 2Y 

1815 SI ISI-27503 Spray Add. Tank Relief 3(C) 3/4 SF SA C SP 10Y 
(F7) 

1823 SI ISI-27503 Boric Acid Injection Safety Relief Valve 2(C) 3/4 SF SA C SP 10Y 
(07) 

1835A SI ISI-27503 BIT Outlet Valve 2(A) 4 GA MO 0 E0 OP 
(G7) EC 01l 

PIT 2Y 
1835B S1 ISI-27503 BIT Outlet Valve 2(A) 4 GA MO 0 E0 OP 

(G7) EC O1 
PIT 2Y 

1838A SI ISI-27503 Spray Add. to Educt. #31 2(C) 3 CK SA C EO CS CSJ-48 
(D4) EC-NI RR R,),-20 

1838B SI ISI-27503 Spray Add. to Educt. #32 2(C) 3 CK SA C B-O CS CSJ-48 
(C4) ~I"'-NI RR PsOJ-20 

1852A SI ISI-27503 BIT Ink Valve 2(B) 4 GA MO 0 PIT _2Y Passive 
(G5) I 

1852B SI ISI-27503 BIT Inlet Valve 2(B) 4 GA MO C PIT 2Y Passive 
(G5) 1 

842 SI ISI-27503 SI Pump Recirculation Isolation Valve 2(B) 2 GL MO 0 EC CS CSJ-39 
(E3) I.T-3 2Y 

PIT 2Y 
843 SI ISI-27503 SI Pump Recirculation Isolation Valve 2(B) 2 GI, MO 0 EC CS CSJ-39 

(E3) I,T-3 2Y 
PIT 2Y 

846 SI ISI-27503 RWST Isolation Valve 2(B) 14 GA MA E BC CS CS,1-40 
(G3) LIT-3 2Y 

847 SI ISI-27503 SIS Pump Suction 2(C) 8 CK SA C PEO OP 
(F3) I;() RR R0.)-21 

I I I I I I -_C CS CS,1-41
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I ZI-Z / U 

(F4)
-, l'ump 4t 1 Iuischarge Isolation Valve 2(U) 4

EO

849B SI ISI-27503 SIS Pump #33 Discharge Isolation Valve 2(C) 4 CK SA C PEO OP 
(G4) EO RR ROJ-22 

EC OP 
850A SI ISI-27503 SIS Pump #31 Discharge Isolation Valve 2(A) 4 GA MO 0 EC OP Note 2 

(F5) LT-1 2Y 
PIT 2Y 

850C SI ISI-27503 SIS Pump #31 Discharge Isolation Valve 2(A) 4 GA MO 0 EC OP Note 2 
(F5) LT- I 2Y 

PIT 2Y 
851A SI ISI-27503 SIS Pump #32 Discharge Isolation Valve 2(A) 4 GA MO 0 EO OP Note 2 

(F5) EC OP 
LT-1 2Y 
PIT 2Y 

851B SI ISI-27503 SIS Pump #32 Discharge Isolation Valve 2(B) 4 GA MO 0 EO OP 
(F5) EC OP 

PIT 2Y 
852A SI ISI-27503 SIS Pump #32 Discharge Isolation Valve 2(C) 4 CK SA C PEO OP 

(FS) EO RR ROJ-22 
EC OP 

852B SI ISI-27503 SIS Pump #32 Discharge Isolation Valve 2(C) 4 CK SA C PEO OP 
(G5) EO RR ROJ-22 

EC OP 
859A SI ISI-27503 SIS Pump Test Isolation Valve 2(A) 3/4 GL MA C LT-1 2Y Passive 

(H7) _Note 2 
859C SI ISI-27503 SIS Pump Test Isolation Valve 2(A) 3/4 GL MA C LT-l 2Y Passive 

(H7) 1 Note 2 
866A SI ISI-27503 Containment Spray Pump #31 Discharge 2(B) 8 GA MO C EO OP 

(D6) Valve EC OP 
PIT 2Y 

866B SI ISI-27503 Containment Spray Pump #32 Discharge 2(B) 8 GA MO C EO OP 
(D6) Valve EC OP 

I I PIT 2Y

OF 
RR ROJ-22
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ISI-27503 
(D6) Valve

PEO 
EO 
EC 
I.T-I

OP 
RR 
2Y 
-;y

ROJ-23 
ROJ-23

867B SI ISI-27503 Containment Spray Pump #32 Discharge 2(A/C) 8 CK SA C PEO OP Note 2 
(D6) Valve EO RR ROJ-23 

EC 2Y ROJ-23 
I,T-1 5Y 

869A SI ISI-27503 Containment Spray Pump #31 Discharge 2(A) 8 GA MA 0 EC OP Note 2 
(D8) Valve LT-1 2Y 

869B SI ISI-27503 Containment Spray Pump #32 Discharge 2(A) 8 GA MA 0 EC OP Note 2 
(D8) Valve LT- I 2Y 

876A SI ISI-27503 Spray Additive to Educt. 3(B) 3 DA AO C EO CS CSJ-42 
(E6) EC CS CSJ-42 

FST-O CS CSJ-42 
PIT 2Y 

876B SI ISI-27503 Spray Additive to Educt. 3(B) 3 DA AO C EO CS CSJ-42 
(D6) EC CS CSJ-42 

FST-O CS CSJ-42 
PIT 2Y 

878A SI ISI-27503 Containment Spray Pump Isolation Valve 2(A) 3/4 GL MA C LT-1 5Y Passive 
(_6) _ _ Note 2 

878B SI ISI-27503 Containment Spray Pump Test Isolation 2(A) 3/4 GL MA C LT-1 5Y Passive 
(D_6) Valve Note 2 

881 SI ISI-27503 RHR Pump Suction 2(C) 12 CK SA C PEO OP 
(B33) EQ RR ROJ-24 

882 SI ISI-27503 RHR Pump Suction 2(B) 12 GA MO 0 EC CS CSJ-43 
(133) PIT 2Y 

883 S1 ISI-27503 RI-R Pump Discharge to SIS Isolation 2(B) 8 GA MO C EO CS CSJ-44 
(C5) Valve PIT 2Y 

884A SI ISI-27503 SIS Pump to #31 Min-Flow 2(C) 3/4 CK SA C EO OP 
(F4) EC OP 

884B SI ISI-27503 SIS Pump to #32 Min-Flow 2(C) 3/4 CK SA C EO OP 
(F4) I EC OP 

884C SI ISI-27503 SIS Pump to #33 Min-Flow 2(C) 3/4 CK SA C EO OP 
(G4) EC OP
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PHNI 22A RHV\. ;Si P)RUO RAt\1 0r __ 

VX Iv S* ...........Deept' ~ Ck s/C S 
_ _ _ _ _-N `04.' . t II ( : I~ Ib =

Sl

88513 S1

887A SI

887B Sl

888A SI

888B Sl

SI

1-27503 
(138) 

ISI1-27503

Containent Suimp R<I lk S.uctin

Containment Sump RI IR Suction 2(A)

4, A k

14 GA
MlU.lU{.)Ol Va v iII

GIl P�S

jIj

"11'1'

F - ]-T:e.:cii:F 

I::rFvtq sw~

2Y

2Y

1 (137) 11solation Valve I- I - .. 11 T 6 (IA 1 U LU k2Y

ISI-27503 
(F4)

ISI-27503 
(F4) 

ISI-27503 
(D7) 

ISI-27503 
(C7) 

ISI-27503 
(F3)

#32 SI Pump Suction Isolation Valve

#32 SI Pump Suction Isolation Valve

2(B)

2(B) 6
(IA MU U IT

EC 
PIT'

EC 
PIT

_ _ _ _PIT 2Y~. + c;
Low I lead to High Head SI Recirculation 
Stop Valve

2(A) 6
EC 
PT1T

O2 
2?y

oJl, 
OP 
2Y

CS

I~~~I 12Y . .t.~ 7?
Low I lead to High [lead SI Recirculation 
Stop Valve

#32 SIS Pump RWST Suction

2(A) 6
EC 
1)IT

CS 
CS

CSJ-46

CSJ-40

I i- 1 .  MAT 2Yi) P
2(1 6 GA

______________________________________________________________ J _____________ ________ I ___________ J __________ -I ___________ -
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Sill (G1)
1EQ0 
EC 
1.I-3 
PIT

CS 
CS 

2Y 
2Y

CSJ-57 
CS.!-57

701A CC ISI-27513 City Water to Charging Pumps 3(B) 2 GI1 MA C EO OP 

S-Il (B3) 

701B CC ISI-27513 City Water from Charging Pumps 3(B) 2 GL MA C EO OP 

SHI (133) 
732 RIIR ISI-27513 #32 Loop Hot Leg to RI-R Pumps 2(A) 14 GA MA C EO O)P 

SHI (H2) Suction Isolation EC OP 
LT-3 2Y 

738A RHR ISI-27513 R-R Pump #31 Discharge 2(C) 8 CK SA C PEO OP 

SHI (F3) EO CS CSJ-49 

EC OP 

738B RI-R ISI-27513 RH Pump #32 Discharge 2(C) 8 CK SA C PEO OP 

SH1 (G3) EO CS CSJ-49 

_EC OP 
743 RHR ISI-27513 RI-R Pump Mini Flow Isolation 2(A) 3 GA MO 0 EO CS CSJ-50 

SH1 (112) EC CS CSJ-50 
LT-3 2Y 

744 RFIR ISI-27513 RHR Pump Discharge to RHR HX 2(A) 12 (A MO 0 EQ CS CSJ-51 

SHI (H3) Isolation EC CS CSJ-51 
LT-3 2Y 

PT 2Y 
750A CC ISI-27513 CCW From SIS Pump #31 Cooler Check 3(C) 1 CK SA 0 EO OP 

SH1 (C3) 
750B CC ISI-27513 CCW From SIS Pump #32 Cooler Chock 3(C) 1 CK SA 0 EO OP 

SHI (B3) 1 

750C CC ISI-27513 CCW From SIS Pump #33 Cooler Check 3(C) 1 CK SA 0 EQ OP 

SIll (A3) 

750D CC ISI-27513 CCW From RHR Pump #32 Scal 3(C) I CK SA O EO OP 

SHI (G3) 

750E CC ISI-27513 CCWFrom RHRPump#31 Seal 3(C) 1 CK SA 0 EO OP 

SHI (F3) ,,,
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SIll (H4)
'Thu 
I �() 
PC'-I'JT

U1,1" 

RR 
PR

ROJ-26 
:Rn,_?5

751B CC ISI-27513 Cooling Water to Rl-R HX #32 3(C) 10 CK SA 0 PEO OP 

SHI (H4) EO RR ROJ-26 
EC-NI RR ROJ-25 

755A CC ISI-27513 Aux. Component Cooling Pump Bypass 3(C) 2 CK SA 0 EC OP 

SH1 (G5) Check 
755B CC ISI-27513 Aux. Component Cooling Pump #31 3(C) 2 CK SA 0 EO OP 

SHI (05) Discharge Cheek EC OP 

755C CC ISI-27513 Aux. Component Cooling Pump #32 3(C) 2 CK SA 0 EO OP 

SHI (G5) Discharge Check EC OP 

755D CC ISI-27513 Aux. Component Cooling Pump Bypass 3(C) 2 CK SA 0 EC OP 

SHI (05) Valve 
755E CC ISI-27513 Aux. Component Cooling Pump #33 3(C) 2 CK SA 0 EO OP 

SHI (G6) Discharge Check EC OP 

755F CC ISI-27513 Aux. Component Cooling Pump #34 3(C) 2 CK SA 0 EO OP 

SI-1 (G6) Discharge Check- EC OP 

756A CC ISI-27513 Charging Pump CCW Supply Isolation 3(B) 3 GA MA 0 EC CS CSJ-52 

SI1l (B3) 
756B CC ISI-27513 Charging Pump CCW Return Isolation 3(B) 3 GA MA 0 EC CS CSJ-52 

SHi1 (B3) ......  

759C CC ISI-27513 CCW Pumps Discharge Header Isolation 3(B) 14 GA MA 0 EC OP 

SH1 (C6) 
759D CC ISI-27513 CCW Pumps Discharge Header Isolation 3(B) 14 GA MA 0 EC OP 

SHI (136) 1 

761A CC ISI-27513 Component Cooling Pump #31 3 (C) 10 CK SA 0 EO OP 

SHI (C6) Discharge Valve EC OP1 
761B CC ISI-27513 Component Cooling Pump #32 3(C) 10 CK SA 0 EO OP 

SI-l (B6) Discharge Valve I E C OP 

761C CC ISI-27513 Component Cooling Pump #33 3(C) 10 CK SA 0 EQ O(I 

SH1 (B6) Discharge Valve EC OP 
766A CC ISI-27513 CCW Pumps Suction Header Isolation 3(B) 12 GA MA 0 EC OP 

SHI (37) 
766B CC ISI-27513 CCW Pumps Suction Header Isolation 3(B) 12 GA MA 0 EC OP 

I Sill (B7) I I I I
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1NL-2/) IJ 
STil ((C91 1�n1�itinn

766D CC ISI-27513 CCW Heat Exchanger Cross Connect 3(13) 12 GA MA 0 EC OP 
SHI (C5) Isolation 

769 CC ISI-27513 RCP Seal & Bearing Coolers and Vessel 3(A) 6 GA MO 0 EC CS CSJ-53 Note 2 
SH1 (144) Cooling Support Blocks CCW Supply LT-1 2Y 

Isolation PIT 2Y 
784 CC ISI-27513 RCP Bearing Coolers and Vessel 3(A) 6 GA MO 0 EC CS CSJ-54 Note 2 

SH1 (H7) Cooling Support Blocks CCW Return LT-1 2Y 
Isolation PIT 2Y 

785A CC ISI-27513 SGBD HTX Cooling Water Safety 3(C) 3/4 SF SA C SP loY 
SHI (F7) 

785B CC ISI-27513 Failed Fuel Detector Cooling Water 3(C) 3/4 SF SA C SP loY 
SHI (F5) Safet_; 

786 CC ISI-27513 RCP Bearing Coolers and Vessel 3(A) 6 GA MO 0 EC CS CSJ-54 Note 2 
SHI (H7) Cooling Support Blocks CCW Return LT-1 2Y 

Isolation PIT 2Y 
789 CC ISI-27513 RCP Seal CCW Return Isolation 3(A) 3 GA MO 0 EC CS CSJ-55 Note 2 

SHI (G7) LT-1 2Y 
PIT 2Y 

791 CC ISI-27513 Excess Letdown HX CCW Supply 3(A) 3 DA AO 0 EC OP Note 2 
SHI (H4) Isolation FST-C OP 

LT-1 2Y 
PTT 12Y 

793 CC ISI-27513 Excess Letdown HX CCW Return 3(A) 3 DA AO 0 EC OP Note 2 
SHI (G7) Isolation FST-C OP 

LT-I 2Y 
PIT 2Y 

796 CC ISI-27513 Excess Letdown HX CCW Return 3(A) 3 DA AO 0 EC OP Note 2 
SH1 (H7) Isolation FST-C OP 

LT-1 2Y 
PIT 12Y 

797 CC ISI-27513 RCP Seal & Bearing Coolers and Vessel 3(A) 6 GA MO 0 EC CS CSJ-53 Note 2 
SHI (H4) Cooling Support Blocks CCW Supply LT-1 2Y 

Isolation PIT 2Y
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1 1-Z /_ 1 .J 

SiI (G4) Isolation FST-C 
IT-1

OP 
2Y

807 cC ISI-27513 Seal Water HTX Safety 3(C) 3/4 SF SA C SP IOY 
SHI (D2) 

810 CC ISI-27513 NRH-XInlet Isolation 3(B) 6 GA MA 0 EC CS CSJ-56 
SH1 (D3) 

812 Cc ISI-27513 NRHIX Cooling Water Safety 3(C) 3/4 SF SA C SP 1OY 
SHI (E2) 

814 Cc ISI-27513 NRHX Outlet Isolation 3(B) 6 GA MA 0 EC CS CSJ-56 
SHI (El) 

816 CC ISI-27513 Sample HX Cooling Water Safety 3(C) 1 SF SA C SP loY 
SHI (B3) 

821G CC ISI-27513 Flash Evaporator Product Cooler Safety 3(C) 1 SF SA C SP loY 
SHI (C7) 

"822A Cc ISI-27513 #31 RHR HX CCW Outlet Isolation 3(B) 12 GA MO C EO OP 
SHI (H8) Valve EC OP 

PIT 2Y 
822B CC ISI-27513 #32 RIIR HX CCW Outlet Isolation 3(B) 12 GA MO C EO OP 

SHI (H8) Valve EC OP 
PIT 2Y 

837 RI-IR ISI-27513 RHR Pump #31 Mini-flow 2(C) 3 CK SA' C EO OP 
SHI (G2) 

838 RHR ISI-27513 RHR Pump #32 Mini-flow 2(C) 3 CK SA C EO OP 
SHI (H3) 

FCV-625 CC ISI-27513 RCP Seal CCW Return Isolation 3(A) 3 GA MO 0 EC CS CSJ-55 Note 2 
SHI (H7) LT-1 2Y 

PIT 2Y 
109 FPC ISI-27513 #32 Spent Fuel Pit Pump Discharge 3(C) 8 CK SA 0 A-EO OP 

S112 (E6) Check A-EC OP 
53 FPC ISI-27513 #31 Spent Fuel Pit Pump Discharge 3(C) 8 CK SA 0 A-EO OP 

SH2 (F6) Check A-EC OP 
802 FPC ISI-27513 Spent Fuel Pit HTX Relief 3(C) 3/4 SF SA C SP 10Y 

SH2 (G3) I I
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(06) Supply Valve
'Ic 
FST-C 
PIT

CS 
CS 
2Y

CSJ-58 
CSJ-58

FCV-1171 HVAC ISI-40223 Containment Building Purge Outside NC(A) 36 BU AO C EC CS CSJ-58 Note 2 
(G5) Supply Valve FST-C CS CSJ-58 

PIT 2Y 
I,T-1 2Y 

FCV- 1172 HVAC ISI-40223 Containment Building Purge Outside NC(A) 36 BU AO C EC CS CSJ-58 Note 2 
(G5) Exhaust Valve FST-C CS CSJ-58 

PIT 2Y 
LT-1 I _Y FCV- 1173 HVAC ISI-40223 Containment Building Purge Inside NC(A) 36 BU AO C EC CS CSJ-58 Note 2 

(G4) Exhaust Valve FST-C CS CSJ-58 
PIT 2Y 
__T-1 2Y 

PCV-I 190 HVAC ISI-40223 Containment Building Inside Pressure NC(A) 10 BU AO C EC OP Note 2 
(B8) Relief Valve FST-C OP 

PIT 2Y 
,T- _ _2Y 

PCV- 1191 HVAC ISI-40223 Containment Building Outside Pressure NC(A) 10 BU AO C EC OP Note 2 
(B7) Relief 2nd Valve FST-C OP 

PIT 2Y 
17- 1 2Y PCV-1 192 HVAC ISI-40223 Containment Building Outside Pressure NC(A) 10 BU AO C EC OP Note 2 

(B7) Relief 3rd Valve FST-C OP 
PIT 2Y 
IT-1 12Y I __
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15)-/U4D5 
(cT)

Uonltainment Isolation Valve I o 
Z 1 I/R12

EC 
FST-C 
PIT 
TT I

PCV-1235 SMPL ISI-70453 Containment Isolation Valve To NC(A) I DA AO 0 EC OP Note 2 
(C7) R ll/R12 FST-C OP 

PIT 2Y 
LT-1 5Y 

PCV-1236 SMPL ISI-70453 Containment Isolation Valve To NC(A) 1 DA AO 0 EC OP Note 2 
(C8) R lI/R12 FST-C OP 

PIT 2Y 
,T_-1 5Y 

PCV-1237 SMPL ISI-70453 Containment Isolation Valve To NC(A) I DA AO 0 EC OP Note 2 
(C8) R1I /R12 FST-C OP 

PIT 2Y 
,T- 1 5 Y

OP 
OP 
2Y 
ýýv
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1-V11 I IN/1& i-'rsonncl /\lrlocK vent to Vti
Check Vvhe

C EC

CB-2 PAEIH N/A Personnel Airlock Vent to VC NC(A/C) I CK SA C EC 2Y ROJ-27 Note 2 
Check Valve LT-i1 5 Y 

CBI3-3 PAEH N/A Personnel Airlock Inner Door NC(A) 3 GL MA C LT-1 5Y Passive 
Equalizing Ball Valve Note 2 

CB-4 PAEI-H N/A Personnel Airlock Outer Door NC(A) 3 GL MA C LT- 1 5Y Passive 
Equalizing Ball Valve Note 2 

CB-5 PAEH N/A Equipment Hatch Airlock Vent NC(A/C) I CK SA C EC 2Y ROJ-27 Note 2 
to VC Check Valve LT-i1 5Y 

CB-6 PAEH N/A Equipment Hatch Airlock Vent NC(A/C) I CK SA C EC 2Y ROJ-27 Note 2 
to VC Check Valve LT-l1 5Y 

CB-7 PAEH N/A Equipment Hatch Airlock Inner NC(A) 3 GL MA C LT-1 5 Y Passive 
Door Equalizing Ball Valve I Note 2 

"CB-8 PAEH N/A Equipment Hatch Airlock Outer NC(A) 3 GL MA C LT-i 5Y Passive 
_ Door Equalizing Ball Valve ____ I _ I Note 2

2Y ROJ-27 Note 2
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PFM-22A REV. 5 
INSERVICE TESTING PROGRAM #8 

NOTES TO APPENDIX B 

1. The normal plant operation, the charging alignment establishes valves 204A closed 
and 204B open. This necessarily allows exercising check valves 210B and 210D 
during plant operation while 210A and 210C are isolated. In the event that the 
CVCS system charging alignment is reversed (ie. 204A open and 204B closed), the 
testing requirements for 210 A-D will be reversed and 210A and 210C will required 
quarterly exercising while 210B and 210D will be exercised during cold shutdown.  

2. The test frequency for valves tested in accordance with Appendix J will be 
controlled by the Appendix J program not the IST program. The IST program will 
be updated periodically to reflect Appendix J.
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APPENDIX C 

Cold Shutdown Justifications 

CsJ-1

System: 

D rawing:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

System: 

Drawing:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

MS

ISI-20173 

MS-1-31 
MS-1-32 
MS-1-33 
MS-1-34

31 Steam Generator Main Steam Isolation 
32 Steam Generator Main Steam Isolation 
33 Steam Generator Main Steam Isolation 
34 Steam Generator Main Steam Isolation

Air assisted open to provide flowpaths for steam to the main turbine generator and auxiliaries.  

Close during MSLB inside containment to prevent blowdown of more than I S/G.  
Close during MSLB downstream of MSIV to isolate steam break.  
Close during SGTR to isolate faulted S/G.  

EC and FST-C 

Closing any of these valves during operation would result in an unacceptable transient and plant 
trip.  

CSJ-2 
(Augmented)

MS

ISI-20173 

MS-2-31 
MS-2-32 
MS-2-33 
MS-2-34

31 Steam Generator Main Steam Non-Return Check 
32 Steam Generator Main Steam Non-Return Check 
33 Steam Generator Main Steam Non-Return Check 
34 Steam Generator Main Steam Non-Return Check

Open to provide flowpaths for steam to the main turbine generator and auxiliaries.  

Closes during MSLB upstream of an MSIV to prevent blowdown of more than 1 S/G.  
Note, no credit is taken in the accident analysis for these valves.  

A-EC 

Closing any of these valves during operation would result in an unacceptable transient and plant 
trip.
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Cold Shutdown Justifications 

CSJ-3

System: 

Drawing: 

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification: 

System: 

Drawing: 

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

MS 

ISI-20173 

PCV-1134 31 Steam Generator Main Steam Atmospheric Relief Valve 
PCV-1135 32 Steam Generator Main Steam Atmospheric Relief Valve 
PCV-1136 33 Steam Generator Main Steam Atmospheric Relief Valve 
PCV-1 137 34 Steam Generator Main Steam Atmospheric Relief Valve 

Provide a means of S/G pressure control if the high pressure steam dump is not available.  

Open/Close to provide a means of controlling RCS heat rejection when the main condenser is 
unavailable as a heat sink.  
Valve is assumed closed during MSLB to not increase the severity of the cooldown transient.  

EO, EC, and FST-C 

Opening any of these valves during operation would result in an undesirable power transient with 
the potential for exceeding reactor core power limits.  

CSJ-4 

COND 

ISI-20183 

1158-1 Condensate Storage Tank Low-Level Isolation Valve 

Normally open to allow condensate makeup to the main condensers.  

Closes on low CST level to maintain a minimum of 360,000 gallons for ABFP operation for at 
least 24 hours following a plant trip from 100% power.  

EC and FST-C 

Closing this valve during operation would result in a loss of condenser makeup. Also, because of 
the Condensate Pump Seals, if this valve closes we would have to trip the plant due to losing seal 
water to the Condensate Pumps.

C-2 of C-30



APPENDIX C

Cold Shutdown Justifications 
CSJ-5 

(Augmented)

System: 

Drawing: 

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification: 

System: 

Drawing: 

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

COND 

ISI-20183 

1158-2 Condensate Storage Tank Low-Level Isolation Valve 

Normally open to allow condensate makeup to the main condensers.  

Closes on low CST level to maintain a minimum of 360,000 gallons for ABFP operation for at 
least 24 hours following a plant trip from 100% power.  

A-EC and A-FST-C 

Closing this valve during operation would result in a loss of condenser makeup. Also, because of 
the Condensate Pump Seals, if this valve closes we would have to trip the plant due to losing seal 
water to the Condensate Pumps.  

CSJ-6 

COND 

ISI-20183 

CT-107 CST Return Line Isolation Check 

Opens for main condenser level control and CST makeup 

Closes to isolate ABFP minimum recirculation flow line from non-seismic portions of pipe.  

EC 

Closing CT-107 during power operations requires securing condensate recirculation to the CST 
for an extended period of time.
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Cold Shutdown Justifications 

CSJ-7

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

System: 

Drawing:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

CT-26 
CT-32

#31 Aux. Feed Pump Suction From CST 
#33 Aux. Feed Pump Suction From CST

The check valves shall provide passive mears to isolate nonoperating sections of the system 

whenever a negative pressure gradient exists across the valve. In addition, the check valves shall 

also allow system flow when a positive pressure gradient is present.  

The check valves shall provide passive means to isolate nonoperating sections of the system 

whenever a negative pressure gradient exists across the valve. In addition, the check valves shall 

also allow system flow when a positive pressure gradient is present.  

EO 

During power operation, exercising these valves to their open position would require operating 

each motor driven ABFP and injecting cold water into the steam generators. This could result in 

thermal shock to the feedwater supply piping and steam generator nozzles.  

CSJ-8

FW

ISI-20193 

BFD-34 
BFD-39

#31 Aux. Feed Pump Discharge Check 
#33 Aux. Feed Pump Discharge Check

The check valves shall provide passive means to isolate nonoperating sections of the system 

whenever a negative pressure gradient exists across the valve. In addition, the check valves shall 

also allow system flow when a positive pressure gradient is present.  

The check valves shall provide passive means to isolate nonoperating sections of the system 

whenever a negative pressure gradient exists -cross the valve. In addition, the check valves shall 

also allow system flow when a positive pressure gradient is present.  

EO 

During power operation, exercising these valves to their open position would require operating 

each motor driven ABFP and injecting cold water into the steam generators. This could result in 

thermal shock to the feedwater supply piping and steam generator nozzles.
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Cold Shutdown Justifications 

CSJ-9

System: 

Drawing:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

System: 

Drawing:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

FW

ISI-20193 

BFD-31 
BFD-47-1 
BFD-47-2 
BFD-47-3 
BFD-47-4

#32 A'ix. Feed Pump Discharge Check 
#32 Aux. Feed Pump Flow Control Valve Discharge Check 
#32 Aux. Feed Pump Flow Control Valve Discharge Check 
#32 Aux. Feed Pump Flow Control Valve Discharge Check 
#32 Aux. Feed Pump Flow Control Valve Discharge Check

The check valves shall provide passive means to isolate nonoperating sections of the system 
whenever a negative pressure gradient exists across the valve. In addition, the check valves shall 
also allow system flow when a positive pressure gradient is present.  

The check valves shall provide passive means to isolate nonoperating sections of the system 

whenever a negative pressure gradient exists across the valve. In addition, the check valves shall 
also allow system flow when a positive pressure gradient is present.  

PEO 

During power operation, exercising these valves in the open direction would require operating the 

turbine driven ABFP and injecting cold water into the steam generators. This could result in 
thermal shock to the feedwater supply piping and steam generator nozzles.  

csJ-IO

FW

ISI-20193 

BFD-35 
BFD-37 
BFD-40 
BFD-42

#31 Aux. Feed Pump Flow Control Valve Discharge Check 
#31 Aux. Feed Pump Flow Control Valve Discharge Check 
#33 Aux. Feed Pump Flow Control Valve Discharge Check 
#33 Aux. Feed Pump Flow Control Valve Discharge Check

The check valves shall provide passive means to isolate nonoperating sections of the system 
whenever a negative pressure gradient exists across the valve. In addition, the check valves shall 
also allow system flow when a positive pressure gradient is present.  

The check valves shall provide passive means to isolate nonoperating sections of the system 

whenever a negative pressure gradient exists across the valve. In addition, the check valves shall 
also allow system flow when a positive pressure gradient is present.  

EO 

During power operation, exercising these valves to their open position would require operating 

each motor driven ABFP and injecting cold water into the steam generators. This could result in 

thermal shock to the feedwater supply piping and steam generator nozzles.
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Cold Shutdown Justifications 

CsJ-1 1

System: 

Drawing:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

System: 

Drawing:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

FW

ISI-20193 

BFD-47-1 
BFD-47-2 
BFD-47-3 
BFD-47-4

#32 Aux. Feed Pump Flow Control Valve Discharge Check 
#32 Aux. Feed Pump Flow Control Valve Discharge Check 

#32 Aux. Feed Pump Flow Control Valve Discharge Check 

#32 Aux, Feed Pump Flow Control Valve Discharge Check

The check valves shall provide passive means to isolate nonoperating sections of the system 
whenever a negative pressure gradient exists across the valve. In addition, the check valves shall 
also allow system flow when a positive pressure gradient is present.  

The check valves shall provide passive means to isolate nonoperating sections of the system 
whenever a negative pressure gradient exists across the valve. In addition, the check valves shall 
also allow system flow when a positive pressure gradient is present.  

EC 

These valves have no position indication devices and verifying closure of these valves by back 
leakage requires operation of the motor driven 31 and 33 Auxiliary Boiler Feed Pumps with flow 

established to all steam generators. During plant operation this is not practical due to potential of 

unacceptable thermal stress in the feedwater piping.  

CSJ-12

FW

ISI-20193 

BFD-6-1 
BFD-6-2 
BFD-6-3 
BFD-6-4

#31 Steam Generator Feedwater Supply Check 
#32 Steam Generator Feedwater Supply Check 
#33 Steam Generator Feedwater Supply Check 
#34 Steam Generator Feedwater Supply Check

Normally open to supply main feedwater to the 0 'Gs.  
Provide a passive means to prevent backflow from the S/G's into the feedwater system while the 
main boiler feed pumps are not operating.  

Closes on a main feedwater isolation to ensure auxiliary feedwater is delivered to the S/G's.  

EC 

During normal power operations these valves are open to supply main feedwater to the S/Gs.  

Closure verification can only be performed during a back leakage test when main feedwater is not 
required.
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Cold Shutdown Justifications 

CSJ-13

Comnponents: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

BFD-67 
BFD-68 
BFD-69 
BFD-70

Aux. Feed Pump Discharge To #32 Steam Generator Check 
Aux. Feed Pump Discharge To #31 Steam Generator Check 
Aux. Feed Pump Discharge To #33 Steam Generator Check 
Aux. Feed Pump Discharge To #34 Steam Generator Check

The check valves shall provide passive means to isolate nonoperating sections of the system 
whenever a negative pressure gradient exists across the valve. In addition, tile check valves shall 
also allow system flow when a positive pressure gradient is present.  

The check valves shall provide passive means to isolate nonoperating sections of the system 
whenever a negative pressure gradient exists across the valve. In addition, the check valves shall 
also allow system flow when a positive pressure gradient is present.  

EO 

During power operation, exercising these valves to their open position would require operating 
each motor driven ABFP and injecting cold water into the steam generators. This could result in 
thermal shock to the feedwater supply piping and steam generator nozzles.

CSJ-14 
(Augmented)

System: 

Drawing:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

ISI-20193 

FCV-417 
FCV-427 
FCV-437 
FCV-447

#31 Steam Generator Main Feedwater Control 
#32 Steam Generator Main Feedwater Control 
#33 Steam Generator Main Feedwater Control 
#34 Steam Generator Main Feedwater Control

Operate in conjunction with the MBFP speed control system to maintain S/G levels..  

Closes automatically to mitigate certain accidents.  

A-EC, A-FST-C 

During normal power operations these valves are open to supply main feedwater to the S/Gs.  
Closure verification can only be performed during a stroke test when main feedwater is not 
required.
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Cold Shutdown Justifications 

CSJ-15

Sy stem: 

1) rawing:

Comnponents: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

System: 

Drawing:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

SW

ISI-20333 

SWN-1-1 
SWN- 1-2 
SWN-1-3 
SWN-1-4 
SWN-1-5 
SWN-1-6

31 Service Water Pump Discharge Check 
32 Service Water Pump Discharge Check 
33 Service Water Pump Discharge Check 
34 Service Water Pump Discharge Check 
35 Service Water Pump Discharge Check 
36 Service Water Pump Discharge Check

Normally open to provide flowpaths from the respective pumps to the various service water 
headers and heat loads. Close to prevent backflow of service water through idle pumps and the 
backup service water headers.  

Open to provide flowpatlis from the respective pumps to the various service water headers and 

heat loads.  

EO 

A full flow exercise test of these valves requires a major realignment of the service water system.  
Performing such an evolution during plant operation would constitute an unreasonable burden on 
the plant staff and could result in upsetting the thermal equilibrium of operating equipment.  

CSJ- 16

SW

ISI-20333 

SWN-100-1 
SWN-100-2

34, 35, &36 Service Water Pump Header to Nuclear Services 
31, 32, &33 Service Water Pump Header to Nuclear Services

Normally open to provide flowpaths from the respective pumps to the various service water 
headers and heat loads. Close to prevent backflow of service water through idle pumps and the 
backup service water headers.  

Open to provide flowpaths from the respective pumps to the various service water headers and 
heat loads.  

EO 

A full flow exercise test of these valves requires a major realignment of the service water system 
and probably the operation of three service water pumps in each train. Performing such an 
evolution during plant operation would constitute an unreasonable burden on the plant staff and 
could result in upsetting the thermal equilibrium of operating equipment.
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Cold Shutdown Justifications 

CSJ-17

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

System: 

Drawing:

730 
731

RHR Supply from RCS 
RHR Supply from RCS

Closed to provide a pressure boundary between the RCS and RI-HR systems whenever RCS 
pressure and temperature is above the RHR system design conditions.  

Close to provide a pressure boundary between the RCS and RHR systems whenever RCS pressure 
and temperature is above the RHR system design conditions. Open to provide flowpaths for 
reactor coolant to the suctions of the RHR pumps to effect shutdown cooling recirculation from 
the RCS to the RHR heat exchangers.  

EO, A-EC 

These valves are electrically interlocked to prevent opening at reactor pressures above 450 psig 
and will automatically close if system pressure exceeds 550 psig.  

CSJ-18

RHR

ISI-27203

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

741 R-R Pump discharge to heat exchanger,

Normally closed to serve as a containment isolation valve.  

Open to provide a flowpath for reactor coolant from the RHR pumps to the RHR heat exchangers.  

EO 

The only practical method of opening this valve is by operating an RHR pump with flow to the 
reactor coolant system; however during normal plant operation the RHR pumps cannot overcome 
RCS pressure.
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CSJ-19

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

System: 

Drawing:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

838A 
838B 
838C 
838D

RHR Return Low Head Injection Loop 1 
RHR Return Low Head Injection Loop 2 
RHR Return Low Head Injection Loop 3 
RHR Return Low Head Injection Loop 4

The check valves shall provide passive means to isolate the system/RCS pressure boundary 
interface whenever RCS pressure is at or above the system operating pressure. The valves also 
allow flow delivery to the RCS when RCS pressure is below system pressure.  

The check valves shall provide passive means to isolate the systemlRCS pressure boundary 
interface whenever RCS pressure is at or above the system operating pressure. The valves also 
allow flow delivery to the RCS when RCS pressure is below system pressure.  

EO 

The only practical method of opening these valves is by operating a RHR pump with flow to the 
reactor coolant system; however, at normal system pressures the RHR pumps cannot overcome 
RCS pressure.  

CSJ-20

SI

ISI-27353

838A 
838B 
838C 
838D

RHIR Return Low Head Injection Loop I 
RHR Return Low Head Injection Loop 2 
RHR Return Low Head Injection Loop 3 
RHR Return Low Head Injection Loop 4

The check valves shall provide passive means to isolate the system/RCS pressure boundary 
interface whenever RCS pressure is at or above the system operating pressure. The valves also 
allow flow delivery to the RCS when RCS pressure is below system pressure.  

The check valves shall provide passive means to isolate the system/RCS pressure boundary 
interface whenever RCS pressure is at or above the system operating pressure. The valves also 
allow flow delivery to the RCS when RCS pressure is below system pressure.  

EC 

The only positive means of verifying valve closure is to perform a back leakage test, which is 
impractical during plant operation.
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Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

856B 
856G

High Head Safety Injection to Loop #3 Hot Leg NonBIT Header 
High Head Boron Injection to Loop #1 Hot Leg BIT Header Stop Valve

De-energized closed during operation.  

Opens to provide flowpath from the SIS pumps to the RCS hot leg during hot leg injection.  
Closed during cold leg injection.  

EO, EC 

These valves are required to be closed and de-energized during operations per IP3 Techmical 
Specification 3.3.A.3.h.  

CSJ-22

SISystem: 

Drawing: ISI-27353

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

856C 
856E 
856H 
856J

High Head Boron Injection to Loop #4 Cold Leg BIT Header Stop 
High Head Boron Injection to Loop #1 Cold Leg BIT Header Stop 
High Head Safety Injection to Loop #3 Cold Leg NonBIT Header Stop 
High Head Safety Injection to Loop #2 Cold Leg NonBIT Header Stop

Normally open (throttled for flow balancing) to provide flowpaths from the SIS pumps to the RCS 
cold legs upon initiation of an injection signal.  

Maintain their throttled open position to provide flowpaths from the SIS pumps to the RCS cold 
leg during cold leg injection. Closed for hot leg injection.  

EC 

These valves are preset for throttling and require resetting following any stroking operation.  
During plant operation this is impractical and undesirable due to the location of the valves inside 
containment.
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CSJ-23 
(NO LONGER USED)

System:

Drawing: 

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

CSJ-24

Sy stem: SI

ISI-27353

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

895A 
895B 
895C 
895D

31 SIS Accumulator Discharge Valve 
32 SIS Accumulator Discharge Valve 
33 SIS Accumulator Discharge Valve 
34 SIS Accumulator Discharge Valve

The check valves shall provide passive means to isolate the systemlRCS pressure boundary 
interface whenever RCS pressure is at or above the system operating pressure and minimize RCS 
backleakage to the accumulators to prevent dilution of the borated water contained in these tanks.  
The valves also allow flow delivery to the RCS when RCS pressure is below system pressure.  

The check valves shall provide passive means to isolate the system/RCS pressure boundary 
interface whenever RCS pressure is at or above the system operating pressure and minimize RCS 
backleakage to the accumulators to prevent dilution of the borated water contained in these tanks.  
The valves also allow flow delivery to the RCS when RCS pressure is below system pressure.  

PEO 

Exercising these valves to the open position requires overcoming the pressure of the reactor 
coolant system. This cannot be done during normal plant operation since the maximum 
accumulator pressure is considerably less than that of the reactor coolant system.
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CSJ-25

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

895A 
895B 
895C 
895D

31 SIS Accumulator Discharge Valve 
32 SIS Accumulator Discharge Valve 
33 ýiS Accumulator Discharge Valve 
34 SIS Accumulator Discharge Valve

The check valves shall provide passive means to isolate the systemlRCS pressure boundary 

interface whenever RCS pressure is at or above the system operating pressure and minimize RCS 

backleakage to the accumulators to prevent dilution of the borated water contained in these tanks.  

The valves also allow flow delivery to the RCS when RCS pressure is below system pressure.  

The check valves shall provide passive means to isolate the system/RCS pressure boundary 

interface whenever RCS pressure is at or above the system operating pressure and minimize RCS 

backleakage to the accumulators to prevent dilution of the borated water contained in these tanks.  

The valves also allow flow delivery to the RCS when RCS pressure is below system pressure.  

EC 

The only positive means of verifying valve closure is to perform a back leakage test, which is 

impractical during plant operation.  

CSJ-26

SISystem: 

Drawing:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

ISI-27353

897A 
897B 
897C 
897D

High Head/Low Head to Loop #1 Cold Leg 
High Head/Low Head to Loop #2 Cold Leg 
High Head/Low Head to Loop #3 Cold Leg 
High Head/Low Head to Loop #4 Cold Leg

The check valves shall provide passive means to isolate the system/RCS pressure boundary 

interface whenever RCS pressure is at or above the system operating pressure and minimize RCS 

backleakage to the accumulators to prevent dilution of the borated water contained in these tanks.  

The valves also allow flow delivery to the RCS when RCS pressure is below system pressure.  

The check valves shall provide passive means to isolate the systenmRCS pressure boundary 

interface whenever RCS pressure is at or above the system operating pressure and minimize RCS 

backleakage to the accumulators to prevent dilution of the borated water contained in these tanks.  

The valves also allow flow delivery to the RCS when RCS pressure is below system pressure.  

EC, PEO 

The only positive means of verifying valve closure is to perform a back leakage test, which is 

impractical during plant operation.
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Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification: 

System: 

Drawing: 

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

201 
202

Letdown Containment Isolation 
Letdown Containment Isolation

Normally open to provide a pathway from the RCS to the CVCS for normal letdown and charging 
flow.  

Close for containment isolation.  

EC, FST-C 

Closure of any of these valves would disrupt CVCS flow and thermal balance and could possibly 
result in pressurizer level and charging header pressure transients as well as thermal stress to the 
reactor coolant system piping.  

CSJ-28 

CVCS 

ISI-27363

205 
226

Charging Containment Isolation 
Charging Containment Isolation

Normally open to provide a pathway from the RCS to the CVCS for normal letdown and charging 
flow.  

Close for containment isolation.  

EC 

Closure of any of these valves would disrupt CVCS flow and thermal balance and could possibly 
result in pressurizer level and charging header pressure transients as well as thermal stress to the 
reactor coolant system piping.

C-14 of C-30

S1 stein: 

Drawing:

CVCS 

ISI-27363



APPENDIX C 

Cold Shutdown Justifications 

CSJ-29 
(Augmented)

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification: 

System: 

Drawing: 

Components:

204A 
204B

Charging Line Loop I Cold Leg Isolation 
Charging Line Loop 2 Hot Leg Isolation

Normally one valve is open and one valve is closed.  

These valves open to provide charging and emergency boration flo9paths from the charging 

pumps to two RCS loops.  

A-EO, A-FST-O 

These valves are normally aligned with the "A" valve closed and the "B" valve open. Routine 

opening of the A valve would subject the associated charging line piping to unnecessary thermal 

cycling and the potential for damage to the piping.  

CSJ-30 

CVCS 

ISI-27363

210A 
210C

Charging Line Loop 2 Hot Leg Check 
Charging Line Loop 2 Hot Leg Check

Normal Function

Safety Function: 

Testing Requirement: 

CS Justification:

These valves open to provide charging and emergency boration flowpaths from the charging 
pumps to two RCS loops.  

EO 

Exercising these valves requires that valve 204A be opened to establish flow to RCS Loop 2.  

Routine opening of the A valve would subject the associated charging line piping to unnecessary 

thermal cycling and the potential for damage to the piping.
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CSJ-31

Components:

Normal Function

Safety Function: 

Testing Requirement: 

CS Justification:

System: 

Drawing:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

222 
250A 
250B 
250C 
250D 
441 
442 
443 
444

RCP Seal Water Return Isolation 
31 RCP Seal Injection Containment Isolation 
32 RCP Seal Injection Containment Isolation 
33 RCP Seal Injection Containment Isolation 
34 RCP Seal Injection Containment Isolation 
31 RCP Seal Injection Containment Isolation 
32 RCP Seal Injection Containment Isolation 
33 RCP Seal Injection Containment Isolation 
34 RCP Seal Injection Containment Isolation

Open to provide a pathway from the RCP seals to the CVCS system to allow for seal injection, 
leakoff, and cooling.  

These valves close to limit the loss of RCS inventory and for containment isolation.  

EC 

Closing any of these valves during plant operation would disnipt RCP seal injection flow which 
could result in damage to the reactor coolant pump seals and an associated seal LOCA.  

CSJ-32

CVCS

ISI-27363

290 Charging Pump Suction From Refueling Water Storage Tank

Closed to prevent backflow from the charging pump suction header to the refueling water storage 
tank.  

Opens to allow the charging pumps to take suction directly from the refueling water storage tank.  

EO 

Exercising this valve would require drawing water from the Refueling Water Storage Tank 
(RWST). During plant operation, this would add negativity into the reactor core and result in 
undesirable reactor power and temperature transients.
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CSJ-33 
(Augmented)

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

System: 

Drawing:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

333 Emergency Boration Valve

Closed to isolate the charging pump suction header from the boric acid transfer pumps' discharge 
header.  

Opens to provide a flowpath from the boric acid transfer pumps' discharge header to the charging 
pump suction header for emergency boration.  

A-EO 

Exercising this valve would allow concentrated boric acid to flow into the suctions of the charging 
pumps. During plant operation this would add significant negative reactivity into the reactor core 
and result in undesirable reactor power and temperature transients.  

CSJ-34

CVCS

ISI-27363 

LCV-1 12B Charging Pump Suction From Refueling Water Storage Tank

Closed to prevent backflow from the charging pump suction header to the RWST during 
emergency boration.  

Opens to allow the charging pumps to take suction directly from the refueling water storage tank.  

EO 

Exercising this valve would require drawing water from the Refueling Water Storage Tank 
(RWST). During plant operation, this would add negative reactivity into the reactor core and 
result in undesirable reactor power and temperature transients.
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CSJ-35 
(Augmented)

System: 

Drawing:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

System: 

Drawing:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

CvCS

ISI-27363 

LCV-112C Volume Control Tank Outlet Isolation Valve

Open to provide a flowpath from the volume control tank to the charging pumps and maintains 
proper NPSH for the pumps.  

Closes on low level in the volume control tank to prevent nitrogen gas from entering the suctions 
of the charging pumps.  

A-EC 

Exercising this valve would require drawing water from the Refueling Water Storage Tank 
(RWST). During plant operation, this would add negative reactivity into the reactor core and 
result in undesirable reactor power and temperature transients. Additionally, this could cause a 
level and pressure transient in the Volume Control Tank (VCT), whereas, the VCT relief valve 
could be challenged.  

CSJ-36

CVCS

ISI-27363 

LCV-459 
LCV-460

Letdown Line Isolation Valve 
Letdown Line Isolation Valve

Open to provide a letdown flowpath from the RCS.  

Closes on low level in the pressurizer to conserve RCS inventory.  

EC, FST-C 

Closure of these valves would disrupt CVCS flow. This could possibly induce level transients in 
the pressurizer, as well as, undesirable pressure and thermal stress to the RCS/CVCS piping.
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CSJ-37

System: 

D) rawing: 

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification: 

System: 

Drawing: 

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

RCS 

ISI-27473 

652 RX Vessel Head Vent Valve 
653 RX Vessel Head Vent Valve 
654 RX Vessel Head Vent Valve 
655 RX Vessel Head Vent Valve 

Closed to maintain the RCS pressure boundary.  

Opened as needed to vent non-condensable gases trapped in the reactor vessel head to the 
pressurizer relief tank.  

EO 

These reactor vessel head vent valves are closed and de-energized during plant operation to 
prevent inadvertent operation that could result in a small break LOCA in containment.  

CSJ-38 

RCS 

ISI-27473 

PCV-455C Power Operated Relief Valve 
PCV-456 Power Operated Relief Valve 

Closed to maintain the RCS pressure boundary.  

Protect the RCS from over-pressurization when the reactor vessel is cooled down (LTOP).  

EO,EC 

Should a PORV fail to close after exercising to the open position, it would eliminate a significant 
leakage barrier of the reactor coolant system.
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CSJ-39

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

842 
843

Safety Injection Pump Miniflow Isolation Valve 
Safety Injection Pump Miniflow Isolation Valve

Open to provide minimum pump flow during low flow operation of the safety injection pumps.  

Closed during long term cold leg recirculation to prevent recirculation from the discharge of the 

SIS pumps back to the refueling water storage tank.  

EC 

These valves must remain open during plant operation in accordance with Technical Specification 

3.3.A.3.J. Closure of either of these valves would prevent minimum flow from all of the high 

head SIS pumps, thus causing them to become inoperable, defeating the HHSI safety function.  

CSJ-40

SISystem: 

Drawing:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

ISI-27503

846 Refueling Water Storage Tank Isolation Valve

Open to provide a flowpath from the refueling water storage tank to the safeguard system pumps.  

In the event it becomes necessary, during recirculation, to pump with the RHR pumps to the 

suction of the SIS pumps while bypassing the RHR heat exchangers, this valve must be closed to 

prevent refilling the refueling water storage tank.  

EC 

This valve must remain open and de-energized during plant operation to ensure the operability of 

the emergency core cooling systems. Closing this valve renders all high head and low head safety 
injection system inoperable.
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CSJ-41

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

System: 

Drawing:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

847 Safety Injection Supply From Refiteling Water Storage Tank Check Valve

The check valves shall provide passive means to isolate nonoperating sections of the system 
whenever a negative pressure gradient exists across the valve. In addition, the check valves shall 
also allow system flow when a positive pressure gradient is present.  

The check valves shall provide passive means to isolate nonoperating sections of the system 
whenever a negative pressure gradient exists across the valve. In addition, the check valves shall 
also allow system flow when a positive pressure gradient is present.  

EC 

Verifying closure of this valve requires isolation of the safety injection flowpaths. This is not 
permitted while the plant is operating at power, as it would render the safety function inoperable.  

CSJ-42

SI

ISI-27503

876A 
876B

Spray Additive Tank Isolation Valve 
Spray Additive Tank Isolation Valve

Closed. Precludes inadvertent contamination of the containment spray and safety injection 
systems (RWST) with sodium hydroxide.  

Opens to provide a flowpath from the Spray Additive Tank to the Containment Spray pump 
eductors.  

EC, EO, FST-O 

Opening either of these valves could result in contaminating the Containment Spray and Safety 
Injection system with sodium hydroxide.
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CSJ-43

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

System: 

D rawing:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

882 RMR Pump Suction

Open to provide a flowpath from the refueling water storage tank to the suction of the RHR 
pumps for low pressure safety injection.  

Closed to isolate the suction of the RHR pumps and the containment recirculation sump from the 
RWST and SIS pump suctions during alignment for RHR decay heat removal or in the post
LOCA long term cold leg recirculation cooling mode.  

EC 

This valve must remain open and de-energized during plant operation per EP3 Technical 
Specification 3.3.A.3.I.  

CSJ-44

SI

ISI-27503

883 RHR Pump Discharge to SIS Isolation Valve

Closed with power removed from its operator to prevent opening and defeating the safety injection 
function of the RHR pumps.  

In the course of an accident, if it becomes necessary to use the RHR pumps in a recirculation 
mode (alternate to the recirculation pumps) this valve must be opened to align the RI-IR pump 
discharge header to the suction of the safety injection pumps.  

EO 

This valve is closed with power removed fror" ;ts operator during plant operation as required by 
Technical Specification 3.3.A.3.1.
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CSJ-45

( oinponents: 

Norumal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

885A 
885B

Containment Sunnp R-IR Suction Isolation Valve 
Containment Sulnp RHR Suction Isolation Valve

Closed for containment isolation and to provide isolation to prevent the accidental draining of the 

RCS or RWST to the containment sump.  

Opened to align the RHR pumps to take suction from the containment sump for post-accident 

long-term recirculation as a backup for the recirculation pumps.  

EO 

These two valves are in series and valve 885A is inside minicontainment and thus inaccessible 

during operation. Opening these valves could result in inadvertent draining of the RWST to the 

containment sump. During power operation this would be an unacceptable transient.  

CSJ-46

SISystem: 

t) rawing:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

(N, Justification:

ISI-27503

888A 
888B

Low Head to High Head SI Recirculation Stop Valve 
Low Head to High Head SI Recirculation Stop Valve

Closed for containment isolation.  

Opened to provide a flowpath from the recirculation pumps to the safety injection pumps during 

long term recirculation.  

EC. EO 

Opening 888A/B has the potential to overpressurize the low pressure HHSI suction piping. In 

order to avoid opening the suctions to all 3 of the high-head SIS pumps to the RHR system while 

cycling valves 888A&B, valves 1869 A&B both are required to be closed. Having both of these 

valves closed renders both RHR pumps inoperable by isolating their miniflow path through 1870 

and 743.
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CSJ-47

Comp)onents: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

1810 Refueling Water Storage Tank Outlet Isolation Valve

Open to permit SI pumps to draw suction from the RWST.  

Open to provide a flowpath from the refueling water storage tank to the SIS pumps, and close to 
permit post-LOCA high head recirculation, isolating the flowpath back to the RWST.  

EC 

This valve must remain open and de-energized during plant operation per IP3 Technical 
Specification 3.3.A.31..  

CSJ-48

SISystem: 

Drawing:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

ISI-27503

1838A 
1838B

Spray Additive to Eductor 31 
Spray Additive to Eductor 32

The check valves shall provide passive means to isolate nonoperating sections of the system 

whenever a negative pressure gradient exists across the valve. In addition, the check valves shall 
also allow system flow when a positive pressure gradient is present.  

The check valves shall provide passive means to isolate nonoperating sections of the system 

whenever a negative pressure gradient exists across the valve. In addition, the check valves shall 
also allow system flow when a positive pressure gradient is present.  

EO 

The system lineup and preparations required for opening either of these valves would require 
defeating the spray additive feature of the containment spray system.
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CSJ-49

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

738A 
738B

RHR Pump Discharge Check Valve 
RHR Pump Discharge Check Valve

Close to prevent back-flow through an inactive RHR pump.  

Open to provide a flowpath from each of the RHR pumps to the RHR discharge header and 
piping. Close to prevent back flow through an inactive RHR pump during the injection or 
recirculation phase of a LOCA.  

EO 

Full stroke exercising of these valves requires operating the RHR pumps with flow to the RCS.  
This is not possible during operation since the RHR pumps are not capable of overcoming RCS 
pressure.  

CSJ-50

RHRSystem: 

Drawing:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

ISI-27513

743 RHR Pump Recirculation Line Isolation Valve

Open to provide a flowpath for RHR pump minimum flow to afford pump protection when a 
pump is operating at or near shutoff head.  

During an accident scenario there may be occasion where it is desirable to close these valves for 

containment isolation or cold leg recirculation and then reopen for accident recovery.  

EO, EC 

This valve must remain open and de-energized during plant operation per EP3 Technical 
Specification 3.3. A.3. i.
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CSJ-51

System: 

Drawing: 

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification: 

System: 

Drawing: 

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

RHR 

ISI-2'7513 

744 RHR Pump Discharge to RHR Heat Exchanger Isolation 

Open to provide a flowpath from the RHR pumps to the RHR heat exchangers during cold leg 
recirculation and LPCI.  

Closed for containment isolation and to isolate the RHR pump discharge header when the 

recirculation pumps are in operation during cold leg recirculation.  

EO, EC 

IP3 Technical Specification 3.3.A.3.i requires that this valve be open with its power supply de

energized during plant operation.  

CSJ-52 

CCW 

ISI-27513 

756A Charging Pump CCW Supply Isolation 

756B Charging Pump CCW Return Isolation 

Open to provide a flowpath for cooling water circulation through the charging pump coolers.  

In the event that the charging pumps are required to operate during an accident when CCW is 

unavailable, these valves would be closed to allow using the city water supply for cooling.  

EC 

Closing either of these valves isolates cooling water to the charging pumps. This could result in 

damage rendered to the operating charging pump(s).
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CSJ-53

Components:

Normal Function

Safety Function: 

Testing Requirement: 

CS Justification:

System: 

Drawing:

Components:

769 

797

RCP Seal & Bearing Coolers & Vessel Cooling Support Block CCW 
Supply Isolation 
RCP Seal & Bearing Coolers & Vessel Cooling Support Block CCW 
Supply Isolation

Open to provide a flowpath for cooling water to the reactor coolant pumps.

Containment isolation valves that can also be positioned to isolate non-essential cooling loads 
under conditions when emergency containment cooling is required and to limit the loss of cooling 
water should the cooling water piping inside containment rupture.  

EC 

Closing these valves during plant operation would disrupt cooling to the reactor coolant pumps 
with the potential for damaging the pumps due to overheating.  

CSJ-54

CCW

ISI-27513

784 

786

RCP Bearing Coolers & Vessel Cooling Support Block CCW Return 
Isolation 
RCP Bearing Coolers & Vessel Cooling Support Block CCW Return 
Isolation

Normal Function

Safety Function: 

Testing Requirement: 

CS Justification:

Open to provide a flowpath for cooling water to the reactor coolant pumps.

Close to isolate the non-missile-protected sections of component cooling water piping in 
containment thus precluding the gross loss of component cooling water inventory as a result of 
pipe rupture inside the containment building.  

EC 

Closing these valves during plant operation would disrupt cooling to the reactor coolant pumps 
with the potential for damaging the pumps due to overheating.
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CSJ-55

S�stem: 

1) rawin g:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

System: 

Drawing:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

CCW

ISI-27513 

789 
FCV-625

RCP Seal CCW Return Isolation 
RCP Seal CCW Return Isolation

Open to provide a flowpath for cooling water to the reactor coolant pumps.  

Close automatically (phase B) to isolate the RCP thermal barrier cooling piping inside 
contaimnent to limit the loss of cooling water should the cooling water piping serving the RCP 
thermal barriers rupture. Additionally they automatically close on high flow to limit the release 
of reactor coolant outside containment in the event of a tube rupture in a thermal barrier heat 
exchanger.  

EC 

Closing these valves during plant operation would disrupt cooling to the reactor coolant pumps 
with the potential for damaging the pumps due to overheating.  

CSJ-56

CCW

ISI-27513

810 
814

Non Regenerative Heat Exchanger Cooling Water Supply/Return Isolation 
Non Regenerative Heat Exchanger Cooling Water Supply/Return Isolation

Open to provide a flowpath for cooling water supply and return to and from the non-regenerative 
heat exchanger.  

Closed to isolate the heat exchanger to reduce heat loads during post accident cooling. During 
operation with only one CCW pump the non-regenerative heat exchanger must be isolated to 
prevent pump runout.  

EC 

Closing these valves results in securing cooling water flow through the non-regenerative heat 
exchanger. This in turn would require stopping letdown flow to preclude damaging the ion 
exchangers and possibly overheating other CVCS system components. Such an evolution would 
result in unacceptable pressurizer level transients and a possible plant trip.
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CSJ-57

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

System: 

Drawing:

Components: 

Normal Function 

Safety Function: 

Testing Requirement: 

CS Justification:

1870 RHR Pump Mini Flow Isolation

Open to provide a flowpath for RHR pump minimum flow to afford pump protection when a 
pump is operating at or near shutoff head.  

During an accident scenario there may be occasion where it is desirable to close this valve for 
containment isolation or cold leg recirculation and then reopen for accident recovery.  

EC, EO 

This valve must remain open and de-energized during plant operation per IP3 Technical 
Specification 3.3.A.3.m.  

CSJ-58

HVAC

ISI-40223 

FCV-1170 
FCV-1 171 
FCV-1 172 
FCV- 1173

Containment Building Purge Inside Supply Valve 
Containment Building Purge Outside Supply Valve 
Containment Building Purge Outside Supply Valve 
Containment Building Purge Inside Supply Valve

Normally closed for containment isolation. Opened to provide flowpaths for supplying and 
exhausting air to and from the containment building to reduce radioactivity during shutdowns.  

Closed for containment isolation.  

EC, FST-C 

These valves must remain closed in all modes except cold shutdown and refueling in accordance 
with Technical Specification 3.6.D.
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CSJ-59 
(Augmented)

System: 

Drawing:

Comp)onents: 

Normal Function 

Safety Function:

FW

ISI-20193 

FCV-417L 
FCV-427L 
FCV-437L 
FCV-447L

#31 Steam Generator Main Feedwater Low Flow (Bypass) Control 
#32 Steam Generator Main Feedwater Low Flow (Bypass) Control 

#33 Steam Generator Main Feedwater Low Flow (Bypass) Control 

#34 Steam Generator Main Feedwater Low Flow (Bypass) Control

Regulate feed flow to the S/Gs during low power conditions. Normally closed during power 

operation.  

Closes automatically to mitigate certain accidents.

Testing Requirement: A-EC, A-FST-C

CS Justification: During normal power operations these valves are closed. Closure verification can only be 

performed during a stroke test when main feedwater is not required.
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APPENDIX D 

Refueling Outage Justifications 

ROJ-1 

Systern: MIS 

l)rawing: ISI-20173 

Components: MS-41 #32 ABFP Steam Supply From 32 Main Steam Line 

MS-42 #32 ABFP Steam Supply From 33 Main Steam Line 

Function: These stop check valves open to admit steam to the auxiliary feedwater pump turbine. They close 

to prevent uncontrolled blowdown of steam generators 32 & 33 in the event a steam leak occurs in 

piping associated with one of these steam generators. A handwheel is provided to allow manual 

closure of each valve.  

RO .Justification: The only practical method of verifying proper full-stroke operation of these valves in the open 

direction is to operate the turbine-driven auxiliary feedwater pump at full rated flow with one of 

the valves manually closed.  

During power operation, full stroke exercising these valves as stated would require injection of 

cold water into the steam generators. This could result in thermal shock to the feedwater supply 

piping or the steam generator nozzles, which is highly undesirable.  

Partial stroke exercising can be performed by operation of the pump in the recirculation mode.  

During a nonnal shutdown period steam is not available for operation of the steam-driven 

auxiliary feedwater pump. The full flow test is impractical to perform during startup from every 

cold shutdown because the test causes a plant cooldown which significantly delays the startup of 

the plant. Full flow testing is only required once every two years by technical specifications.  

Thus, since full flow operation of this pump is the only practical way of exercising this valve to 

the full-open position, cold shutdown testing is impractical.  

Since there are no position indicating devices on these stop check valves for determining disc 

position, there is no practical method of verifying full closure without operation of the valve 

handwheel.  

Alternate Testing: During normal plant operation, on a quarterly frequency, these valves will be partial stroke 

exercised to the open position by operation of the pump in the recirculation mode and exercised 

closed using the installed handwheel.  

Every 2 years both the MS-41 and MS-42 valves will be full stroke exercised open during 

Technical Specification 4.8. L.a, Auxiliary Feedwater Pump 32 full flow testing.  

During each reactor refueling outage, at least one of these valves will be disassembled, inspected, 

and manually exercised closed to verify operability. The schedule will be rotated such that valves 

are inspected during successive outages. During these inspections, should a disassembled valve 

prove to be inoperable (i.e. incapable of performing its safety function), then, during the same 

outage, the other valve will be disassembled, inspected, and exercised to verify operability.
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ROJ-2 

COND 

ISI-20183

S% stein: 

Drawiin•:

Components:

Function

RO Justification: 

Alternate Testing 

System: 

Drawiag: 

Components:

CT-26 
CT-29-2 
CT-32

#31 Aux. Feed Pump Suction from CST 
#32 Aux. Feed Pump Suction from CST 

#33 Aux. Feed Pump Suction from CST

These check valves open to provide a flowpath from the Condensate storage tank to the auxiliary 

feedwater pumps. They close to prevent backflow to the CST when city water is used as a supply 

to the AFW pumps.  

Exercising these valves closed requires performing a qualitative leak test. City water is used to 

pressurize downstream of the check valves while back leakage is checked upstream of the check 

valves. The use of city water requires removing the pumps from service with extensive flushing 

and sampling during test restoration to ensure the Condensate system is not chemically 
contaminated.  

These valves will be exercised closed every two years during Technical Specification 4.8.1 .c City 

Water Valve test.  

ROJ-3 

COND 

ISI-20183

CT-29-2 #32 Aux. Feed Pump Suction from CST

Function

RO Justification:

Alternate Testing

This check valve opens to provide a flowpath from the Condensate storage tank to the autxiliary 

feedwater pump. It closes to prevent backflow to the CST when city water is used as a supply to 

the AFW pump.  

During power operation, exercising this valve to the full-open position would require operating 

the steam-driven auxiliary feedwater pump injecting cold water into the steam generators. This 

could result in thermal shock to the feedwater supply piping and the steam generator nozzles, 

which is highly undesirable.  

During a normal shutdown period steam is not available for operation of the steam-driven 

auxiliary feedwater pump. The full flow test is impractical to perform during startup from every 

cold shutdown because the test causes a plant cooldown which significantly delays the startup of 

the plant. Full flow testing is only required once every two years by technical specifications.  

Thus, since full flow operation of this pump is the only practical way of exercising this valve to 

the full-open position, cold shutdown testing is impractical.  

During quarterly testing of the turbine-driven auxiliary feedwater pump this valve will be partial

stroke tested via the minimum flow recirculation line.  

Every 2 years this valve will be full stroke exercised open, during #32 Auxiliary Feedwater Pump 

full flow testing required by Technical Specifications 4.8.1 .a.  
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ROJ-4

COND

Drawing:

Comnponents:

F unctioil

RO Justification:

Alternate Testing

ISI-20183 

PCV- 1187 
PCV- 1188 
PCV- 1189

#31 AFWP City Water Makeup Isolation 
#32 AFWP City Water Makeup Isolation 

#33 AFWP City Water Makeup Isolation

These valves are opened to provide a supply of city water to the suction of the AFW pumps as a 

supplement to the contents of the Condensate storage tank. They are normally closed to isolate 

the city water from the Condensate system.  

These valves are normally closed to isolate the city water system from the Condensate system.  

They are only opened in the unlikely event that steam generator makeup is required via the 

auxiliary feedwater system and the contents of the Condensate storage tank is exhausted.  

Opening any of these valves exposes the Condensate system to contaminates that would have an 

adverse effect on the Condensate and feedwater system chemistry. Following this, it would be 

required to perform an extensive flushing operation to ensure cleanliness. During plant operation 

or cold shutdown conditions such a test would result in an unreasonable burden on the plant staff.  

Every 2 years PCV- 1187 through PCV- 1189 will be exercised open during Technical 
Specification 4.8. .c City Water Valve test.
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ROJ-5

System: 

Drawing:

('Cmn [)onents:

Function

Ro J.stification:

Alternate Testing

FW 

ISI-20193 

BFD-31 
BFD-47-1 
BFD-47-2 
BFD-47-3 
BFD-47-4

#32 Aux. Feed Pump Discharge Check 
#32 Aux. Feed Pump Flow Control Valve Discharge Check 
#32 Aux. Feed Pump Flow Control Valve Discharge Check 
#32 Aux. Feed Pump Flow Control Valve Discharge Check 
#32 Aux. Feed Pump Flow Control Valve Discharge Check

These valves open to provide flowpaths from the discharge of the turbine-driven auxiliary 
feedwater pump to the steam generators. Valves BFD 47-1 through BFD 47-4 close to prevent 
backflow through the idle pump when either of the motor-driven pumps is in operation.  

During power operation, exercising these valves open would require operating the stemn-driven auxiliary feedwater pump and injecting cold water into the steam generators. This could result in thermal shock to the feedwater supply piping and the steam generator nozzles, which is highly 
undesirable.  

During a normal shutdown period steam is not available for operation of the steam-driven auxiliary feedwater pump. The full flow test is impractical to perform during startup from every cold shutdown because the test causes a plant cooldown which significantly delays the startup of the plant. Full flow testing is only required once every two years by technical specifications.  Thus, since full flow operation of this pump is the only practical way of exercising these valves, to the full open position, cold shutdown testing is impractical.  

Verifying closure of valves BFD-47-1 through BFD-47-4 requires the operation of at least one of 
the motor-operated AFW pumps with injection to the steam generators. As discussed above, this 
is not practical during normal plant operation at power.  

During cold shutdown periods, valves BFD 47-1 through BFD 47-4 will be verified to be closed 
(CSJ-I 1).  

At a cold shutdown frequency, BFD-31 and BFD-47-1 through BFD-47-4 will be partial-stroke 
exercised to the open position (CSJ-9).  

Every 2 years BFD-31 and BFD-47-1 through BFD-47-4 will be exercised to the fully open 
position during Technical Specification 4.8. .a, Auxiliary Feedwater Pump #32 full flow testing.
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ROJ-6 

FW 

ISI-20193

#31 Aux. Feed Pump Flow Control Valve Discharge Check 
#31 Aux. Feed Pump Flow Control Valve Discharge Check 

#33 Aux. Feed Pump Flow Control Valve Discharge Check 

#33 Aux. Feed Pump Flow Control Valve Discharge Check

Function

RO Justification.

Alternate Testing

These check valves in the auxiliary boiler feedwater piping system open to provide flowpaths from 

the motor-driven auxiliary feedwater pumps to the steam generators. They close to prevent 

backflow through the system during periods when an AFW pump is idle.  

During power operation, full-stroke exercising these valves would require operating the auxiliary 

feedwater pumps injecting cold water into the steam generators. This could result in thermal 

shock to the feedwater supply piping and the steam generator nozzles, which is highly 
undesirable.  

These valves have no position indication devices and verifying closure of these valves by 

backleakage requires the operation of turbine-driven AFW Pump #32 with full flow directed to the 

steam generators. During plant operation this is not practical due the potential of unacceptable 

thermal stress in the feedwater piping. During a normal shutdown period steam is not available 

for operation of the steam-driven auxiliary feedwater pump. The full flow test is impractical to 

perform during startup from every cold shutdown because the test causes a plant cooldown which 

significantly delays the startup of the plant. Full flow testing is only required once every two 

years by technical specifications. Thus, since full flow operation of this pump is the only practical 

way of verifying closure of these valves cold shutdown testing is impractical.  

During cold shutdown periods, these valves will be full-stroke exercised open (CSJ-10).  

Every 2 years these valves will be verified closed during Technical Specification 4.8. L.a, 

Auxiliary Feedwater Pump #32 full flow testing.
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ROJ-7 

AIR 

ISI-20363

S.stein: 

Drawing:

Comnponents:

RO Justification:

Alternate Testing

System: 

Drawing:

IA-39 
PCV-1228

Inboard Containment Isolation 
Outboard Containment Isolation

These valves are the containment isolation valves for the instrument air supply to the containment 
building.  

Exercising these valves during operation or cold shutdown requires isolating the instnrnent air 
supply to the containment building. This would cause multiple failures of instrumentation and 
equipment within the containment with accompanying system and plant transients, depending on 
the status of the reactor plant. In addition, the only positive means of verifying valve closure of 
IA-39 is to perform a leakage test, which is impractical during a short duration outage.  

NUREG 1482 section 4.1.4, "Extension of Test Interval to Refueling Outage for Check Valves 
Verified Closed by Leak Testing", recognizes that the setup and performance limitations may 
render leak rate testing impractical during power operation and cold shutdowns and allows testing 
valve IA-39 during refueling outages.  

Every 2 years PCV-1228 and IA-39 will be exercised, and closure of IA-39 will be verified by leak 
testing. The Analysis of Leakage Rates and the Corrective Action requirements of OM-10 
4.2.2.3(e) and (f) will be complied with (see also Relief Request VR-2). Fail safe testing for PCV
1228 will be performed every two years.

ROJ-8

WD

ISI-27193 SHI

Components:

Function

RO Justification:

Alternate Testing

1616 N2 Supply to RCDT #31 Isolation Check

This valve is the containment isolation valve for the nitrogen supply to the reactor coolant drain 
tank.  

Verifying closure of this valve during operation or cold shutdown requires access to the 
containment building (downstream vent path lineup is in the containment building) and 
performance of a leakage test, which is impractical during operation or a short duration 
maintenance outage.  

NUREG 1482 section 4.1.4, "Extension of Test Interval to Refueling Outage for Check Valves 
Verified Closed by Leak Testing", recognizes that the setup and performance limitations may 
render leak rate testing impractical during power operation and cold shutdowns and allows testing 
this valve during refueling outages.  

Every 2 years 1616 will be exercised, and closure will be verified by leak testing. The Analysis of 
Leakage Rates and the Corrective Action requirements of OM-10 4.2.2.3(e) and (f) will be 
complied with (see also Relief Request VR-2).
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ROJ-9 

RHR 

ISI-27203

System: 

Drawing:

Components:

Function:

RO Justification:

Alternate Testing

741 RHR Pump Discharge to Heat Exchanger

This valve opens to provide a flowpath from the RHR pumps to the RHR heat exchangers and 
closes for containment isolation.  

Verifying closure of this valve during operation or cold shutdown requires access to the 
contaimnent building and performance of a leakage test which is impractical during operation or 
a short duration maintenance outage. In addition, closure testing requires interruption of 
shutdown cooling which is also impractical during cold shutdown.  

NUREG-1482 section 4.1.4, "Extension of Test Interval to Refueling Outage for Check Valves 
Verified Closed by Leak Testing", recognizes that setup and performance limitations may render 
leak rate testing impractical during power operations and cold shutdowns and allows testing this 
valve during refueling outages.  

Every 2 years 741 will be exercised and closure will be verified by leak testing. The Analysis of 
Leakage Rates and the Corrective Action requirements of OM-10 4.2.2.3(e) and (f) will be 
complied with (see also Relief Request VR-2).

ROJ-1O

System: 

Drawing: 

Components:

Function:

RO Justification: 

Alternate Testing

CC 

ISI-27203

774A 
774B 
774C 
774D

#31 RCP Seal Cooler CCW Inlet Check 
#32 RCP Seal Cooler CCW Inlet Check 
#33 RCP Seal Cooler CCW Inlet Check 
#34 RCP Seal Cooler CCW Inlet Check

In the event of a thermal barrier tube rupture these check valves close to protect the low pressure 
cooling water piping and associated containment penetration from over-pressure and gross failure.  

Verifying closure of these valves requires performance of a backleakage test. Such a test requires 
containment entry and extensive valve manipulation and lineup changes. This represents a 
significant and unnecessary burden on the plant staff with no resulting commensurate increase in 
plant safety.  

During each reactor refueling outage these valves will be verified to close.
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ROJ-1 1 

N2 

ISI-27233

Sy stem: 

l) raw jfn.F'

( "(lu)I ptllelnts:

Function:

IO Justification:

Alternate Testing

NNE-1610 Containment N2 Supply Isolation Valve Inside Containment

This valve is the inboard containment isolation valve for the nitrogen supply to the containment 
building.  

The only positive means of verifying valve closure is to perform a leakage test, which is 
impractical during plant operation or short-duration outage.  

NUREG 1482 section 4.1.4, 'Extension of Test Interval to Refueling Outage for Check Valves 
Verified Closed by Leak Testing", recognizes that the setup and performance limitations may 
render leak rate testing impractical during power operation and cold shutdowns and allows testing 
this valve during refueling outages.  

Every 2 years NNE-1610 will be exercised, and closure will be verified by leak testing. The 
Analysis of Leakage Rates and the Corrective Action requirements of OM-10 4.2.2.3(e) and (f) 
will be complied with (see also Relief Request VR-2).

ROJ-12

System: 

1) raw ing: 

Components:

Function:

RO Justification:

Alternate Testing

SI 

ISI-27353

1802A 
1802B

Recirculating Pump Discharge Isolation Valve 
Recirculating Pump Discharge Isolation Valve

These valves close to isolate the recirculation pumps from the remainder of the RHR system and 
open to provide a recirculation flowpath to the RHR heat exchangers.  

Exercising these valves during plant operation would result in draining the RHR system piping to 
the containment sump.  

During a normal cold shutdown when the RHR system is in operation, the stroke test requires one 
RHR heat exchanger to be isolated which makes this an undesirable operation.  

These valves will be exercised open and remote position indication verified during each refueling 
outage.
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ROJ-13 

SI 

ISI-27353

Sistern: 

I) i-�ii�in1�:

( otnpoiients:

Function:

RO Justification:

Alternate Testing

1820 Recirculating Pump Min Flow Line Check Valve

This valve opens to provide a pathway for minimum flow from the containment recirculation 
pumps.  

This system is normally maintained in a dry condition except during testing of the recirculation 

pumps, which is performed during refueling outages. This precludes pump operation during 
plant operation which is required for testing of this valve.  

The test circuit for testing of the recirculation pumps does not contain permanently installed 

instrumentation for measuring flow through this valve needed to satisfy NRC Generic Letter 89

04.  

Because these valves are never operated except for pump testing each refueling and they are 

maintained in a dry condition, there is a low probability of deterioration.  

Every 2 years the 1820 valve will be full stroke exercised during Technical Specification 4.5.B. L.a 

Recirculation Pump testing.  

A revision to Technical Specification 4.5.B.l.a to extend Recirculation Pump testing from 18 

months to 2 years has been approved. Therefore the full stroke testing frequency will be 2 years 

as well.
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ROJ-14

Components:

Fiu nction:

RO Justification:

Alternate Testing

857A 
857B 
857C 
857D 
857E 
857F 
857G 
857H 
857J 
857K 
857L 
857M 
857N 
857P 
857Q 
857R 
857S 
857T 
857U 
857W

High Head Safet, Injection to Loop #1 Cold Leg NonBIT Header 
High Head Safety Injection to Loop #3 Hot Leg NoiBIT Header 
Boron Injection to Loop #4 Cold Leg 
Boron Injection to Loop #2 Cold Leg 
Boron Injection to Loop #1 Cold Leg 
Boron Injection to Loop #3 Cold Leg 
High Head Safety Injection to Loop #1 Cold Leg 
High Head Safety Injection to Loop #3 Hot Leg 
Boron Injection to Loop #4 Cold Leg 
Boron Injection to Loop #2 Cold Leg 
Boron Injection to Loop #1 Cold Leg 
Boron Injection to Loop #3 Cold Leg 
Boron Injection to Loop #1 Hot Leg 
Boron Injection to Loop #1 Hot Leg 
High Head Safety Injection to Loop #3 Cold Leg 
High Head Safety Injection to Loop #3 Cold Leg 
High Head Safety Injection to Loop #2 Cold Leg 
High Head Safety Injection to Loop #2 Cold Leg 
High Head Safety Injection to Loop #4 Cold Leg 
High Head Safety Injection to Loop #4 Cold Leg

These valves close to provide isolation of the high-head SIS injection system and open to provide 
a flowpath into the reactor coolant loops.  

These valves cannot be exercised during plant operation since the safety injection pumps cannot 
develop sufficient head to open them against normal operational reactor coolant system pressure.  

During cold shutdown, exercising these valves would require operation of the safety injection 
pumps and injection into the reactor coolant loops. This has the potential of causing low
temperature over-pressurization of the RCS.  

During each reactor refueling outage these valves will be fill-stroke exercised open.  

Every 2 years valve closure will be verified during Technical Specification 4.5.B.2.c leakage 
testing (also see Relief Request VR-1).  

A revision to Technical Specification 4.5.B.2.c to extend valve leakage testing from 18 months to 
2 years has been approved. Therefore the closure verification testing frequency will be 2 years as 
well.
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ROJ-1 5 

SI 

ISI-27353

SNStein: 

D)rawig

( Components: 

Fu nction: 

RO Justification:

Alternate Testing

886A 
886B

Recirculating Pump #31 Discharge Check Valve 
Recirculating Pump #32 Discharge Check Valve

These valves are installed at the discharge of each recirculation sump pump to prevent backflow 
through an idle pump.  

This system remains drained during all modes of operation except refueling outages when water is 

provided to test the recirculation pumps. Because there is no full-flow test line, during these tests 

a minimal amount of water is recirculated to the sump. This flowrate is capable of only partially 

stroking the discharge valves.  

Because these valves are never operated except for pump testing each refueling and they are 

maintained in a dry condition, there is a low probability of deterioration.  

Every 2 years the 886A and 886B valves will be partial stroke exercised in the open direction 

during Technical Specification 4.5.B. l.a Recirculation Pump testing.  

Every 2 years the 886A and 886B valves will be full stroke exercised in the closed direction 

during Technical Specification 4.5.B. l.a Recirculation Pump testing.  

A revision to Technical Specification 4.5.B. L.a to extend Recirculation Pump testing from 18 

months to 2 years has been approved. Therefore the partial stroke testing frequency will be 2 

years as well.  

During every reactor refueling outage, one of these valves will be disassembled, inspected, and 

manually exercised open to verify operability. The schedule will be rotated such that valves are 

inspected during successive outages. During these inspections, should a disassembled valve prove 

to be inoperable (i.e. incapable of performing its safety function), then, during the same outage, 

the other valve will be disassembled, inspected, and exercised to verify operability.
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ROJ-16 

SI 

ISI-27353

System: 

Drawing:

Components:

Function:

RO Justification:

Alternate Testing

889A 
889B

#32 RHR HX Outlet to Spray Header Stop Valve 
#31 RHR HX Outlet to Spray Header Stop Valve

These valves isolate the containment spray headers from the RHR heat exchangers during normal 
operation and open to supply cooled water as required during containment spray operation.  

During normal plant operation, opening these valves shifts the low head safety injection flow 
from the reactor coolant system to the containment spray headers; thus, while either of these 
valves is open, the low-head safety injection system is considered to be inoperable.  

During a typical short-duration outage, the RHR heat exchangers are in operation. While in the 
shutdown cooling mode, the containment spray headers must be isolated from the heat exchangers 
to preclude discharging water into the containment.  

These valves will be exercised open and closed during each reactor refueling outage.
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ROJ-17 

SI 

ISI-27353

Sys tem: 

lDr'awinlg"

Conmponenlts:

Function:

RO Justification:

Alternate Testing

895A 
895B 
895C 
895D

#31 SIS Accumulator Discharge Valve 
#32 SIS Accunmilator Discharge Valve 
#33 SIS Accumulator Discharge Valve 
#34 SIS Accumulator Discharge Valve

These valves open to provide safety injection flow into the reactor coolant system cold legs and 
close to provide pressure isolation between the reactor coolant system and the safety injection 
accumulators.  

Exercising these valves to the open position requires actuation of safety injection and overcoming 
the pressure of the reactor coolant system. This cannot be done during normal plant operation 
since the maximum accumulator pressure is considerably less than that of the reactor coolant 
system.  

Full stroking (open) of these valves would require 'blowing-down" a pressurized accumulator into 
a de-pressurized reactor coolant loop. Due to the scope of such an evolution, performance during 
cold shutdown is not practical. Furthermore, due to the slow speed of the accumulator discharge 
isolation valves (894 A-D) it is unlikely that full flow can be achieved in this line.  

During cold shutdown, partial stroke testing can be accomplished by blowing down a slightly 
pressurized accumulator. A partial-stroke test followed by a leakrate test adequately ensures that 
a valve of this type is intact and functioning properly. Any significant deterioration of the valve 
internals will be discovered during the leaktest.  

During each cold shutdown each valve will be partial-stroke tested open (CSJ-24) followed by a 
leakage test closed (CSJ-25) as required by Technical Specification 4.5.B.2.d.  

During each reactor refueling outage, nonintrusive techniques will be used to verit\' full stroke 
open testing in accordance with NUREG-1482, Section 4.1,2.
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ROJ-18 

SI 

ISI-27353

SN.Stcln: 

M-l) awing"

Com) onl 1)olents:

Function:

RO Justification:

Alternate Testing

897A 
897B 
897C 
897D

Hig'b Head/Low Head to Loop #1 Cold Leg 
High Head/Low Head to Loop #2 Cold Leg 
High Head/Low Head to Loop #3 Cold Leg 
High Head/Low Head to Loop #4 Cold Leg

These valves supply make-up from the RIRlow head safety injection pumps or the safety 
injection accumulators to the RCS cold legs and isolate those components from RCS pressure 
during normal plant operation.  

Neither the RHR/low head safety injection pumps nor the safety injection accumulators can 
provide enough pressure to overcome RCS pressure; thus, exercising these valves open during 
plant operation is not possible. The only practical means of verifying valve closure is by 
performing a leakrate test, which is not generally practical during plant operation.  

Testing during cold shutdown - initiating safety injection by means of the SIS accumulators 
presents a potential safety hazard due to the change of causing low-temperature over
pressurization of the reactor coolant system.  

During each cold shutdown each valve will be partial-stroke tested open followed by a leakage 
rate test closed (CSJ-26) required by Technical Specification 4.5.B.2.d. Note that partial-stroke 
refers to the flow required by injection via the SIS accumulators; the valves are actually full-flow 
tested with respect to that associated with the RHR and low-head injection functions.  

During each reactor refueling outage, noninstrusive techniques will be used to verify full stroke 
open testing in accordance with NUREG-1482, Section 4.1.2.
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ROJ-19 

RCS 

ISI-27473

SA stemi: 

Il rawing:

Comlpnents:

Function:

RO) J ustification:

Alternate Testing

Sy stem: 

Drawing:

518 N2 Supply to PRT Containment Isolation

This valve provides a pathway for nitrogen to the pressurizer relief tank and acts as a containment 
isolation valve.  

The only positive means of verifying valve closure is to perform a leakage test, which is 
impractical during a short-duration outage.  

NUREG 1482 section 4.1.4, "Extension of Test Interval to Refueling Outage for Check Valves 
Verified Closed by Leak Testing", recognizes that the setup and performance limitations may 
render leak rate testing impractical during power operation and cold shutdowns and allows testing 
this valve during refieling outages.  

Every 2 years valve 518 will be exercised, and closure will be verified by leak testing. The 
Analysis of Leakage Rates and the Corrective Action requirements of OM-10 4.2.2.3(e) and (f) 
will be complied with (see also Relief Request VR-2).

ROJ-20

SI

ISI-27503

Cnomponents:

Function:

RO Justification:

Alternate Testing

1838A 
1838B

Spray Add. To Educt. #31 
Spray Add. To Educt. #32

These valves open to provide sodium hydroxide flow to the associated containment spray additive 
eductor. They close to prevent the flow of water from an idle pump's loop that could effectively 
dilute the sodium hydroxide solution.  

These are simple check valves with no external position indication nor is there a practical method 
available to verify closure of these valves by observing back-leakage.  

These valves are seldom operated, therefore, valve degradation as a result of wear and abuse is not 
likely.  

During each reactor refueling outage, noninstrusive techniques will be used to verify valve closure 
in accordance with NUREG-1482, Section 4.1.2.
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ROJ-21 

SI 

ISI-27503

DSteil]: 

)ra 11 i it

Complonents:

Function:

RO Justification:

Alternate Testing

System: 

I)rawving:

847 SIS Pump Suction

This valve opens to provide a pathway for water from the refuieling water storage tank to the 
suction of the safety injection pump.  

Testing this valve with full accident flow will require injection through both pathways (including 
through the BIT) using two high-head safety injection pumps operating simultaneously. There is 
no other full-flow test loop for the safety injection pumps that would provide sufficient flow to 
verify that this valve is fully opened.  

During plant operation this is not possible since the head of the safety injection pumps is 
insufficient to overcome reactor pressure. While in cold shutdown, provisions related to low
temperature over-pressurization concerns preclude safety injection pump operation.  

This valve will be partial-stroke exercised quarterly and full stroke exercised open during each 
reactor refueling outage.

ROJ-22

SI

ISI-27503

Components:

Fm nction:

RO Justification: 

Alternate Testing

849A 
849B 
852A 
852B

SIS Pump #31 Discharge Isolation Valve 
SIS Pump #33 Discharge Isolation Valve 
SIS Pump #32 Discharge Isolation Valve 
SIS Pump #32 Discharge Isolation Valve

849A and 852A - These valves open to provide a pathway for water from the discharge of the 
safety injection pumps directly to the RCS. They close to prevent backflow through an idle pump.  

849B and 852B - These valves open to provide a pathway for water from the discharge of the 
safety injection pumps to the RCS via the boron injection tank. They close to prevent backflow 
through an idle pump.  

Full or partial stroke exercising of these valves requires operation of the safety injection pumps 
and injection into the reactor coolant system either through the boron injection tank (849B and 
852B) or directly (849A and 852A). During plant operation, testing is not possible because the 
SIS pumps cannot develop sufficient head to overcome the RCS pressure. In cold shutdown 
condition, operation of the SIS pumps in this mode could potentially result in low temperature 
over-pressurization of the RCS.  

Valves 849 A&B and 852 A&B will be partial-stroke exercised open quarterly and full-stroke 
exercised open during each reactor refueling outage.
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Refueling Outage Justifications 
ROJ-23 

SI 

ISI-27503

Containment Spray Pump #31 Discharge Valve 
Containment Spray Pump #32 Discharge Valve

Function:

RO Justification:

Alternate Testing

These valves open to provide pathways for water from the discharge of the containment spray 
pumps to the containment spray headers. The valves close to prevent backflow through an idle 
pump and to provide containment isolation.  

The only test circuit to provide sufficient flow needed for full-stroke exercising of these valves 
without spraying water into the containment building is while filling the refueling cavity prior to 
refueling. Spool pieces are installed to redirect the containment spray pump discharge flow to the 
alternate fill line for the cavity fill. The fill line has orifices installed, which limit the flow to 
values approximately similar to the spray requirements.  

In order to verify valve closure a leakage test must be performed.  

NUREG 1482 section 4.1.4, "Extension of Test Interval to Refueling Outage for Check Valves 
Verified Closed by Leak Testing", recognizes that the setup and performance limitations may 
render leak rate testing impractical during power operation and cold shutdowns and allows testing 
these valves during refueling outages.

These valves will be partial-stroke exercised (open) quarterly.

The subject valves will be full-stroke exercised open during each refueling outage.  

Every 2 years the 867A and 867B valves will be exercised, and closure will be verified by leak 
testing. The Analysis of Leakage Rates and the Corrective Action requirements of OM-10 
4.2.2.3(e) and (f) will be complied with (see also Relief Request VR-2).
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ROJ-24 

SI 

ISI-27503

S, steII: 

l)rawing:

( Components:

Fmnction:

RO Justification:

881 RHR Pump Suction

This valve opens to provide a pathway for water from the refueling water storage tank to the 
suction of the residual heat removal pumps.  

There is no flow test circuit to provide sufficient flow needed for fill-stroke exercising of this 
valve during nornal plant operation.  

In cold shutdown, the RHR pumps are used for residual heat removal and there is insufficient 

letdown capability to recirculate to the RWST, thus, testing this valve is not practical.

Alternate Testing This valve will be partial-stroke exercised open quarterly.

This valve will be full-stroke exercised open during each reactor refueling outage.  

ROJ-25

SISystem: 

Drawing: ISI-27513

Colnolnents:

Function:

RO Justification: 

Alternate Testing

751A 
75 1B

Cooling Water to RHR HX #31 
Cooling Water to RHR HX #32

These check valves open to provide flowpaths from the component cooling water (CCW) system 
headers to the respective RHR heat exchangers. They close for containment isolation.  

There are simple check valves with no external position indication or means of mechanical 

exercising. Thus, the only practical method of verifying closure is to perform a functional back

leakage test. Performing such a test requires a major realignment of the CCW system. During 

normal plant operation and cold shutdown conditions placing the plant in such an alignment 

could jeopardize the plant cooling capacity and capability.  

During each reactor refueling outage nonintnmsive techniques will be used to verify closure in 

accordance with NUTREG-1482, Section 4.1.2.
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ROJ-26 

Cc 

ISI-27513

System: 

Drawing:

Components:

Function:

RO Justification: 

Alternate Testing

751A 
751B

Cooling Water to RHR HX #31 
Cooling Water to RHR HX #32

These check valves open to provide flowpaths from the component cooling water (CCW) system 
headers to the respective RHR heat exchangers. They close for containment isolation.  

During power operation and cold shutdown operation, exercising these valves to the open position 
involves a significant hardship. Specifically there are butterfly valves inside containment which 
are set at a prescribed location during refueling outages when it is possible to isolate flows to 
certain components which are required during power operation (i.e. RCP Pumps).  
A full flow exercise test of these valves requires a major realignment of the component cooling 
water system. Performing such an evolution during plant operation or cold shutdown would 
constitute an unreasonable burden on the plant staff and could result in upsetting the thermal 
equilibrium of operating equipment.  

These valves will be partial stroke exercised open quarterly and full stroke exercised open during 
each refueling outage.
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ROJ-27

Personnel Airlock Equalizer 
Personnel Airlock Equalizer 
Equipment Hatch Equalizer 
Equipment Hatch Equalizer

These valves are in the personnel and equipment hatch equalizing lines.

RO Justification:

Alternate Testing

The only positive means of verifying closure of these valves is to perform a leakage test, which is 
impractical during plant operation or a short-duration outage.  

These valves are containment isolation valves that are installed in two pairs (CB-I & CB-2 and 
CB-5 and CB-6) in series with no test connections between them. This precludes individually 
leak testing or exercising each valve. In this configuration, only one valve is required to provide 
the necessary isolation function.  

NUREG 1482 section 4.1.4. "Extension of Test Interval to Refueling Outage for Check Valves 
Verified Closed by Leak Testing". recognizes that the setup and perfornance limitations may 
render leak rate testing impractical during power operation and cold shutdowns and allows testing 
these valves during refueling outages.  

Every 2 years these valves will be exercised and closure will be verified by leak testing. The 
Analysis of Leakage Rates and the Corrective Action requirements of OM-10 4.2.2.3(e) and (f) 
will be complied with (see also Relief Request VR-2).
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N/A 
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