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' SECTION 1. INTRODUCTION i

i

Under the provisions of 10CFR50.55a, inservice teWing of safety-related pumps and valves will be;

| performed in adance with Section XI of the ASME Boiler and Pressure Vessel Code to the
; extent practical. As specified in 10CFR50.55a, the tKoctive edition of Section XI with regard to
j this program is the 1989 Edition. Subsections IWP and IWV of the 1989 ASME Code require

that pump and valve testing be performed using Parts 6 and 10 of OM 1987 ASME Operation1

and Maintenance (OM) Standard, " Operation and Maintenance of Nuclear Power Plants",
i ASME/ ANSI with 1988a addenda. This program identifies the pump and valve inservice tMig
I that will be performed at ANO-1 to comply with the requirements of 10CFR50.55a. This
| program applies to thi Third Ten Year Inservice Inspection Interval beginning December 2,1997,
E and ending December 19,20071
!

| 1.1 bl=' ion =hin with Tehnial Specificatioat
!--

'

| Based on technical specification requirements, in the event of any conflicts between ASME
L Section XI requirements and the requirements of technical specifications, the plant technical
. specifications shall govern if more conservative. Entergy Operations will meet all requirements of
i- both ASME Sectiou XI and plant technical specifications unless there is a specific conflict

-

between the two. If any requiremeats of ASME Section XI cannot be met due to technical'

; specification lielmions, relief will be requested.

|- 1.2 Oualification oftest Personnel

Personnd r-beming pump and valve testing per ASME Section XI Subsections IWP and IWV
will be plifi d in accordance with the ANO Quality Assurance Program.

f 1.3 ASME Code Relationshin with Generic Letter 89-04
L

Paragraph 50.55a(f) of 10CFR50, " Domestic Licensing of Production and Utilization Facilities,"
.equires that certain ASME Code Class 1, 2, and 3 pumps and valves be designed to enable
inservice testing and that testing be perfbrmed to assess operational readiness in accordance with
the Section 1I requirements of the ASME Boiler and Pressure Vessel Code. The inservice tening
of ASME ( .ade Class 1,2, and 3 pumps and valves should be viewed as one part of a broad effort
to ensure operational readiness of equipment rather than viewed in the narrow sense as
comfme with 10CFR50.55a(f). The intent of the testing is to detect degradation affecting
operation and assess whether adequate margins are maintained While GL 89-04 has been written
to provide guidance relative to meeting the requirements of 10CFR50.55:(f), it is only one part of
other ongoing industry and regulatory activities. Entergy Operations follows the guidance in
NUREG 1482 as appropriate.
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1.4 ANO-1 Status as a Hot Shutdown Plant

The 1987 OM Code,1988 Addenda states that the pumps and valves neces ary to achieve and
maintain cold shutdown are required to be included !a the scope of the inservice testing program.
NUREG 14E2, Section 2.2 states that if a plant is li<.ensed as hot shutdown that it is not necessary
to write a relief request but the hot shutdown status of the plant must be docunated in the
introductory section of the program submittal. ANO-1 is licensed as a hot shutdown plant. The
steam generators provide the long term capability for decay heat removal whis :r.aets General
Design Criterion 34 dealing with residual heat removal requirements.

2.0 PUMP INSERVICE TESTING PROGRAM

The pump test program shall be conducted in accordance with Subsection IWP of Section XI of
the 1989 Edition, of the ASME Boiler and Pressure Vessel Code, except for relief requested
under the provisions of 10CFR50.55a(f). Subsection IWP of the 1989 Code requires the uw of
the 1987 OM Code,1988a addenda Part 6 for pump testing. Appendix 3 details the insenice
testing program for all safety related pumps at ANO-1. These tables list each pump required to
be tested in accordance with OMa-1988, Part 6, Section 1.1. Each parameter to be measured, .is
well as specific relief requests concerning non-conformance, are also listed.

2.1 Multiple Reference Values / Reference Cutvn,

Based on plant operating conditions and the pump testing hydraulic circuit, Entergy Operations"

may choose to generate multiple sets of reference values in order to more fully ducribe pump
hydraulic condition. Each set of pump reference values will meet all appropriate requirements of
OMa-1988, Part 6, Section 4.0. In addition, it may be desirable to establish a reference curve to
accommodate plant operational constraints rel@ to test parameters. Pump c.urves will be
developed using the guidance in NUREG 1482, Section 5.2. ANO-1 utilizes pump cunes to
access the operational readiness of the service water pumps - rer cace Relief Request 6

e
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3.0 VALVE INSERVICE TESTING PROGRAM

The valve test program for ANO-1 shall be conducted in accordance with Subsection IWV of
Section XI of the 1989 Edition, of the ASME Boiler and Pressure Vessel Code, except where
reliefis requested under the provisions of 10CFR50.55a(f) (5)(iii). Subsection IWV of the 1989
Code requires the use of the 1987 OM Code,1988a addenda Part 10 for valve testing. The valve
test program is included as Appendix 2. The codes and symbols used to abbreviate the tables in
Appendix 2 are explained in Appendix 1.

'

3.1 Catenorv A Valves

Valves for which seat leakige is important may generally be classified as pressure isolation valves
-(PIV), containment isolation valves (CIV), both pressure and containment isolation valves, etc.
ANO-1 does not have any valves that perform both a containment isolation function and pressure

|
isolation function

3.2 Containment Istation Valves

Category A valves which perform a containment isolation function are leak tested in accordance
with the 10CFR50, Appendix J, Type C, CIV test program. For valves performing a containment
isolation function, individual valve leak rates are not in themselves significant. The only pertinent
leak rate criteria for CIVs is that the total leak rate for all penetrations and valves be less than
0.60 La. ANO-1 was designed to perform the Appendix J, Type C tests, not the individual '

Category A leak test (i.e., some penetration test connections test more than one valve at a time).
Accordingly, all CIV seat leakage testing shall be performed in accordance with the requirements
of 10CFR50, Appendix J, Type C, in lieu of the Category A requirements of Section XI.

,

All CIVs perfarming a containment isolation safety function lave been categorized as A-Active or |

P-Passive, and will, as a minimum, be leak tested per 10CFR50 App-iix J. Passive valves will,
'

in general, have no other testing performed unless they have remote position indication in which
case their remote position indication will be verified in accordance with OMa-1988, Part 10,
Section 4.1.

3.3 Pressure Isolation Valves
.

The purpose of the plant Pressure Isolation Valves is to reduce the possibility of an inter-system
LOCA which would pressurize low pressure systems to pressures exceeding their design limits.
Such valves will be tested per OMa-1988, Part 10, Section 4.2.2, except where relief has been
requested.

Certain systems comected to the reactor coolant system have design pressures less than the
reactor coolant system operating pressure. Redundant isolation valves within the RCS pressure
boundary forming the interface between these high and low pressure systems protect the low
pressure systems from exceeding their design limits. The redundant isolation provided by these
valves assures that system integrity will be maintained in the event of a single valve failure. The
following is a listing of valves that perform a safety-related pressure isolation function.

4 of 8

_ .

..

. .
.

.
..



-

5)

Valve No. Valve Desianation
CV-1050 Decay heat removal from RCS
CV-1410 Decay heat removal from RCS

-

DH-13A Low pressure injection / decay heat removal
'

DH-13B Low pressure injection / decay heat removal
DH-14A Low pressure injection / decay heat removal / core flood
DH-14B Low pressure injection / decay heat removal / core flood
DH-17 Low pressure injection / decay heat removal
DH-18 Low pressure injection / decay heat removal
CF-1 A Core flood injection

r CF-1B Core flood injection

3.4 Cold Shutdown Testina

Where the test frequency is specified as " Cold Shutdown" the guidance in NUREG 1482, Section
3.1.1.1 for cold shutdown testing applies.

3.5 Part-Stroke Testina

The goal of the ANO-1 Inservice Test Program is to perform full-stroke tests of all appropriate
valves. With the exception of those valves for which specific relief requests, refueling outage-
justifications, or cold shutdown justifications have been prepared, all valves will be full stroke I
tested.

Part-stroke testing of power-operated valves is often not possible, due to valve logic circuitry
which only allows full-o)en or full-closed valve movement. Moreover, the intent of Section XI is
to assess valve operability through inservice testing; while a part-stroke exercise does provide
some measure of confidence in valve operability, it does not provide assurance of valve safety-
related function. -In addition, a part-stroke of a power-operated valve has the possibility, through
human or mechanical error, to cause adverse plant consequences (isolation of cooling water, plant
transients, etc.). Based on the above, Entergy Operations will full-stroke test power-operated
valves in accordance with the Valve Test Program (with associated cold shutdown justifications
as appropriate). Specific part-stroking of power-operated valves to meet Section XI will not be
performed, with the exception of the main feedwater and main steam isolaCon valves which are
provided with part stroke test circuitry.

Check valves whose safety function is to open will be full-stroke exercised in accordance with the
requirements of OMa-1988, Part 10, Section 4.3.2. Since disk position is not always observable,
the NRC has stated in Generic Letter 39-04 that "A check valve's full-stroke to open position may
be verified by passing the maximum required accident condition flow through the valve. This is
considered by the staff as an axeptable full-stroke. Any flow rate less than this will be considered
a partial-stroke exercise." Based on this position, check val,es within the scope of this test
program will be at least part-stroke exercised whenever any flow is passed through the valve.
Check valves are considered to be &ll-stroke tested on at least the Code-required frequency,
unless identified by a cold shutdown justification, refueling outage justification, or relief request.
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Valve disassembly and inspection can be used as an alternative means of determining that a valve's
disk will full-stroke exercise open or will close under reverse pressure if non-intrusive techniques
are not practical.

In cases where full design flow cannot be confirmed, ANO-1 may use, where practical, non-
intrusive techniques to confirm the ability of a check valve to open or close depending on its
safety function. Deper. ding on the valves involved, non-intmsive techniques are used either
during refueling outages or on a once per refuel cycle. The test frequency is documented in relief
requests and refueling outage justifications as applicable. In certain cases, ANO-1 uses the
guidance in NUREG 1482, Section 4.1.2. When the guidance in NUREG 1482, Section 4.1.2 is
not used then all of the valves in the group are non-intmsively tested.i

3.6 Fail-Safe Actuators

Many valves which have a fail-safe actuator employ the fail-safe feature through normal exercising
of the valve. Thus, the fail-safe actuator is regularly tested when the valve is tested. No special
tests will be performed solely to verify the feil safe function of these valves beyond the normal
stroke tests. Those valves whose normal operation does not verify fail-safe operation will be
subjected to a special test designed to verify proper operation of the fail-safe feature.

3.7 Valve Position Indication Verification

Verification of valve position indicator accuracy will be performed in accordance with OMa-198P,
Part 10, Section 4.1.

3.8 Passive Valves

Valves which are in safety-related systems that are not required to change position in order to
perform their safety-related function are classified as passive valves. Passive valves are tested in
accordance with OMa-1988, Part 10, Table 1 requirements.

3.9 Stroke Times

Valve stroke times may change due to modification, maintenance, etc. over the plant's lifetime.
Entergy Operations will change these stroke times as necessary, incorporating the requirements of
ASME Section XI, without notification of the NRC.

Entergy Operations meets the requirements of OMa-1988, Part 10, Section 4.2.1 for exercising
power operated valves. Section 4.2.1.4 states that "The limiting value(s) of full-stroke time of
each power-operated valve shall be specified by the Owner." ANO-1 complies with this
requirement as follows:

Electric motor operated valves with reference stroke times greater than 10 seconds shall have.

a limiting value of no more than 1.3 times the reference value.
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Other power operated valves with reference stroke times greater than 10 seconds shall have a*

limiting value of no more than 1.5 times the reference value.

Electric motor operated valves with reference stroke times less than 10 seconds shall have a*

limiting value of no more than 1.5 times the reference value.

'

Other power operated valves with reference stroke times less than 10 seconds shall . ave a*

limiting value of no more than 2 times the reference value.

If a valve has a stroke time requirement from a engineering calculation, safety analysis report, or
Technical Specifications that is more limiting than the Code or Owner specified values listedi

above then the more conseivative stroke time requirement is used.
,

!
'

3.10 Relief Valve Testinn

'

Entergy Operations will perform all Relief Valve Testing in accordance with OMa-1988, Part 1.

!
4

4

t

,

.
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REFERENCES,

10CFR50.55a(f); Inservice Testing*

ANO-1 Piping and Instrument Diagrams (See Appendix 7)*

ANO-1 Technical Specificationse

ANSI /ASME OM Standards (1988 Addenda)*

OM-6 Inservice Testing of Pumps in Light-Water Reactor Power Plants
OM-10 Inservice Testing of Valves in Light-Water Reactor Power Plants

ANSI /ASME OM Standard (1987)e

OM-1 Requirements for Inservice Performance Testing of Nuclear Power Plant
Pressure Relief Devices

ANO-1 Safety Analysis Reporte

NRC Generic Letter No. 89-04, " Guidance on Developing Acceptable Inservice Testing*

Programs," dated April 3,1989e

NUREG-1482, Guidelines for Inservice Testing at Nuclear Power Plants- *
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TABLE l-1

SYMBOLS USED TO DESIGNATE SYSTEM CODE CLASSES

Symbols Meaning

N A non-ASME Code Class
component

1 ASME Code Class I component

2 ASME Code Class 2 component

3 ASME Code Class 3 component

TABLE 1-2

SYMBOLS USED TO DESIGNATE SECTION XI VALVE CATEGORY

Symbol Meaning

A Valves with specified maximum leakage rate
(pressure isolation valves and containment

isolation valves).

B Valves with no specified maximum leakage
rate.

C Self-actuating (check, relief valves)

' D Actuated by energy source capable of only
one operation.

AC Category C valves subject to Categor: A
requirements.

Iof5
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TABLE l-3
,

SYMBOLS USED TO DESIGNATE VALVE TYPE
4

i

Symbol Meaninai
,

. - CK Check Valve

.

BF Butterfly Valve

'

G Gate Valve

GL Globe Valve

RV Pressure Relief Valve

SC Stop Check

I BA Ball Valve
;

DIA Diaphragm

SG Sluice Gate
^

<

P Plug
.

:

: TABLE l-4

SYMBOLS USED TO DESIGNATE VALVE ACTUATOR TYPE

:
~

Symbol Meaning

M Motor

! AO Air Operated

S Solenoid

H Hand (manual)

SA SelfActuating
.

2 of 5
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! TABLE 1-5
i

: SYMBOLS USED TO DESIGNATE VALVE POSITION
i=
,

;

; Symbols Meaning
. -

,

;

1 O Open
i

i' C Closed
i
,

i
i

i

i
s

i

i
t
t

4

;
,

| TABLE 1-6 -
4 ,

!
; SYMBOLS USED TO DESIGNATE VALVE STATUS

1

:
Symbols Meaning

4
'

A' Active

P Passive

.
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TABLE 1-7

TEST SYMBOLS

TESTING REQUIREMENT
,

Symbol Meaning

FE Stroke Test (with time measurement, as
appropriate) per OMa-1988, Part 10,
Sections 4.2 and 4.3 on a Quarterly Basis

FS Fail Safe Test on a Quarterly Basis. Note: if
a valve has both open and closed safety
functions then the fail safe test direction is
denoted by parenthesis, i.e., FS(0) for fail

| safe open or FS(C) for fail safe close.

PI Position Indicator Test

LJ Leak Test per 10CFR50, Appendix J.

LK Leak Test per OMa-1988, Part 10, Section
4.2.2-

SP Set Point Test per OM-1987, Part 1
.

TESTING PERFORMED ,

Symbol Meaning

FEP Partial Stroke Test on a Quarterly Basis -

FCP Partial Stroke Test on a Cold Shutdown
Basis

FC Stroke Test per OMa-1988, Part 10,
Sections 4.2 and 4.3 on a Cold Shutdown
Basis

FRP Partial Stroke Test on a Refueling Basis

FR Stroke Test per OMa-1988, Pan 10, Section
4.3 on a Refueling Basis
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TABLE 1-7 (cont.)

TESTING PERFORMED (cont.)

Symbol Meaning

FSC Fail Safe Test on a Cold Shutdown Basis
Note: If a valve has both an open and closed
safety functions then the fail safe test
direction is denoted by parenthesis, i.e.,
FSC(0) for fail safe open or FSC(C) for fail
safe close.

DI Disassembly and Inspection

.
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Appendix 2
VALVE TEST TABLE
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VALVE TAG P&lD CODE CODE VALVE ACTUATOM NORMAL SAFETY ACTNE/ REQtRRED REUEF CSD TESTS
S E

NO. COORD CLASS CATEGORY TYPE TYPE POSmON POSmON PASSNE TESTS REQUEST JUST. PERFORMED
ST.

CS-1196 F4 3 C 0.5 CK SA O O A FE NONE 9 NONE FEP.FR
CS-1198 F4 3 C 05 CK SA O O A FE NONE 9 NONE FEP,FR

CV-2620 C-2 2 B 4 G M O O/C A FE,PI NONE NONE NONE FE,PI

CV-2626 D-2 2 B 4 G M O O/C A FE,PI NONE NONE NONE FE,PI

CV-2627 F-2 2 B 4 G M O O/C A FE,PI NONE NONE NONE FE,PI

CV-2645 F-3 3 B 4 GL S O O/C A FE.FS(0),PI NONE NONE NONE FE,FS(O),PI

CV-2646 G-3 3 B 4 GL S O O/C A FE,FS(09,PI NONE NONE NONE FE.FS(0),PI

CV-2647 C-3 3 6 4 GL S O O/C A FE,FS(0),PI NONE NONE NONE FE FS(O),PI

CV-2648 D-3 3 8 4 GL S O Om A FE.FS(O),PI NONE NONE NONE FE FS(O),PI

CV-2670 G-2 2 B 4 G M O O/C A FE,PI NONE NONE NONE FE,PI
,

CV-2800 F-7 3 B B G M O O/C A FE,PI NONE NONE NONE FE,PI

CV-2802 C-7 3 B 8 G M O O/C A FE,PI NONE NONE NONE FE.Pl
CV-2803 G-7 3 B 6 G M C O A FE,PI NONE NONE NONE FE,PI

CV-2806 B-7 3 B 6 G M C O A FE,PI NONE NONE NONE FE,PI

CV-2869 E-3 3 8 4 G M C C P PI NONE NONE NONE PI

CV-2870 E-3 3 B 4 G M C C P PI NONE NONE NONE Pi

CV-3850 H-8 3 B 6 G M C O A FE,PI NONE NONE NONE FE.PI

CV-3851 A-8 3 B 6 G M C O A . FE,PI NONE NONE NONE FE.PI

FW-10A B-4 3 C 6 CK SA C O A FE NONE NONE NONE FE

C A FE NONE NONE* NONE FE

FW-10B G-4 3 C 6 CK SA C O A FE NONE NONE NONE FE

C' ~A FE NONE NONEt NONE FE

FW-13A G-1 2 C 4 CK SA C O A FE NONE NONE 21 FC

C 'A~ FE NONE .NONE| NONE FE'

Page 1 of 37

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



- _ _ - _ _ _ _ _ _ _ _ _ _ _

Appendix 2
VALVE TEST TABLE

NTacwo. I
|

coono. ctass careoony %" vatve acTunTon 2onmat - d -|i ese
raio coon caos| sarery acTwer seauinen neter Testsvatve

Tyre Tyre posmow passwe Tests neauesT ""T- P'"F'""'", m r. i

FW-13B C-1|2 C 4 CK SA C | 0 | A | FE | NONE | NONE | 21 | FC |

| h ?CW|? F AHji ' LFEF 7|1NONE;|fMONE"|NO E|W ?FEW'|
CK SA | C | 0 | A | FE | NONE | NONE |NCLE| FE |'|4FW-55A C-3|3 C

| | | D2CW|WAidjh. FE 1 ' E| NORE t|: NDAE ? ] ? 2 ?-] ; / ' FCh ^ ^-]
C 4 CK SA C | 0 | A | FE | NONE | NONE |NONE| FE |F-2|3FW-55B

| g |r !COji : Af : j R OFEi @|:NCAEi|:NOAE f]S2 ? Ij 2 FCt:r :j
FW-56A G-3 3 | C 4 CK SA C | 'O | A | FE | NONE | NONE |NONE| FE |

| |MCT| GAv sjt A FEr >|| M :|e N OA E :| E |J cFCr |
FW-56B D-3 3 C 4 CK SA C | 0 | A | FE | NONE | NONE |NONE| FE |

p 1C n j::e x o ]3 s a : | NONE;|: NoAEr j a, n 14 2FC: :|
Fwes C-4 | 3 C 2 CK SA C O | A | Fe | m | m |m| Fe |

| - 3 C c]742- j :FE7 | NoAE;1rNome;|NoNE|2 xmmi
Fw-e2 G-4 | 3 I C 2 CK SA | C O | A | FE | NONE | NONE |NONE| FE |

| | | :!C ;|9A) i|i FEi E | NONE$NOAE jNONEj 2 N - :|
SW-11 | H-8 | 3 | C |6 CK | SA | C O | A | FE | NONE | 6 |NONE| FEP,FR |

SW-13 | A-8 | 3 | C |C CK | SA | C O | A | FE | NONE | 6 |NONE| FEP,FR |

Page 2 of 37
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Appendix 2
VALVE TEST TABLE

E
" vnve acTuAToRINeun| Suety { Acum i| neuer ' _ can TrSTSneaumenvave Pam cooe cooe

TESTS nEQUEST JUST. PEMORBAED
POSm0N|POSmON PASSWETAG NO. COORD. CLASS CATEGOR TYPE TYPE MT.

CS-293 D-8 | 3 | C | 10 | CK | SA | C O | A | FE | 4 | NOME |NONE| FEP,FR(MT) |

CS-294 D-8 | 3 | C | 10 | CK | SA | C O | A | FE | 4 | NONE |NONE| FEP,FRgMT) |

.

Page 3 of 37
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Appendix 2
VALVE TEST TABLE

NTAGNO.VALVE P&lD CODE CODE VALVE ACTUATOR NORMAL SAFETY ACTWEI REQUptED REUEF CSD TESTSg
COORD. CLASS CATEGORY TYPE TYPE POSmON POSmON PASSNE TESTS REQUEST JUST. PEHFORMED

,

Cv-2613 | F-5 | 3 B |4 |G | M | C | 0 | A | FE.M | NONE | NONE |NONE| FEM |

Cv-2617 | G-7 | 2 B 4 |G | M | O | Om | A | FE M | NONE | NONE |NONE| FE.M |

CV-2667 | F-7 | 2 B 4 |G | M | 0 | OAC | A | FE.M | NONE | NONE |NONE| FEM |

Cv-6601A | E3 | SR B 4 | GL | SA | 0 | O | P | M | NONE | NONE |NONE| M |

Sv-2613 | F-6 |3 B 0.75 | GL | S | C | 0 | A | FE,M | NONE | NONE |NONE| FE,M |

MS-271 | G-7 3 C 4 | CK SA | C | 0 | A | FE | NONE | NONE |NONE| FE |

| | | |31CU| MAD @ iFEh 2| N T NONE!|NONE|i PM(M7) Pj

|C | 0 | A | FE NONE | NONE |NONE| FE || CKMS-272 | F-7 SA3 C 4

| | | |T VC 3. |t ;AM|? 5 FE:. . i3;' i| NOME ;|NOMi| . FR(M7) i'|*

.
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Appendix 2-

VALVE TEST TABLE

'

| nEUEF f~ CSD TESTSVALVE PalD CODE CODE VALVE ACTUATOR ffDnAAAL SAFETY ACTWEI REQUNIED

nEauEsr| ,g|TAem.
mer. ,EmmwEncoono cues caTEooRy TwE TwE mmon ,0smDu case =E TEST,

| Cv 519 n-2 | 2 e | 10 | G | u | C | C | P | M woNe | NONE nom | M | |

| CV-2630 D-2 | 2 B | 16 |G | M | O | C | A | FE,M NonE | NGhE 3 | FEPFC.M |
| CV-2676 H-7 | 2 B | 10 |G M | C | C | P | M NOM | NOM NOE| M |

|
| Cv-2660 D-7 | 2 a | 16 |G M | 0 | C | A | FEM hDNE | NOhE 3 | FEP,FC,M |
| HV-139 D1 |2 A |4 |G H | C | C | P | U NOM | NOM NOhE| U I

( HV-140 D-1 |2 A |4 |G H | C | C | P | U NOhE | NOM NOhE| U

| Nv-150 o-a | 2 A '| 4 |G H | c | C | P | U NONE | NONE NONE| U

| Nv-151 o-6 | 2 A |4 |G H | C | C | P | U NONE | NONE NOREi| U

| PSV-2664 G-3 | 2 C |6 | RV SA | C | 0 | A | SP NOhni | NOhni NOhE| SP

| PSV-2665 G-3 | 2 C |6 | RV SA | C | 0 | A | SP NOhEi | NOREi NOME | SP

I PSV-2666 G-3 | 2 C |6 | RV SA | C | 0 | A | SP NOhE=|' NOM NOhE| SP

--2667 G-3 | 2 'C |6 | Rif SA | C | 0 | A | SP NOhE | NONE NOhE| SP*

| PSV-2666 G-4 | 2 C |6 | RV SA | C | 0 | A | SP NOhE | NOhti NOhE| SP

| PSv-2669 G-4 | 2 C |6 | Rv SA | C | 0 | A | SP 40hE | NOhni NOhE| SP

| PSV-2690 G-4 | 2 C |6 | RV SA | C | 0 | A | SP NOhEi | NOhni NOM | SP

| PSV-2601 G-4 | 2 C |6 | RV SA | C | O | A | SP NOhE | NOhEi NOhEi| SP

| PSV-2602 G-5 | 2 C |6 | RV SA | C | 0 | A | S? NOhn?|NONE NOhEi| SP

| PSV-2693 G-5 | 2 C |6 | RV SA | C | 0 | A | SP NONE | NONE NONE| SP

| PSV-2004 G-5 | 2 C |6 | RV SA | C | 0 | A | SP NONE | NOhE NOhE=| SP

| PSV-2695 G-S | 2 C '| 6 | RV SA | C | 0 A | SP NOhE | NOhE NOhE| SP

| PSV-2696 G-5 | 2 C |6 | RV SA | C | O A | SP NOhE | NOhE NOhEi| SP

| PSV-2697 G-6 | 2 C |6 | RV SA | C | 0' A | SP NOhEi| NOhE NOhE| SP

| PSV-2696 G-6 | 2 C '| 6 | RV 'SA | C | O A | SP NOhE | NONE NOM | SP

| PSV-2699 G-6 | 2 C |6 | RV SA | C | 0 A | SP NOhE | HOM NOhE| SP

Page 5 of 37
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Appendix 2
VALVE TEST TABLE

NTAGNO.VALVE P&ID CODE CODE VALVE ACTUATOR NORMAL SAFETY ACTMF1 ftEQUIRED ftEUEF | CSO TESTSg

|JUST.
PEfqFostMEDCOORD. CLASS CATEGORY TYPE TYPE- POsmON POsmON PASSIVE TESTS ftEQUEST M T.

CV-2691 | E-7 | 2 | B | 36 | GL | AO | O | C | A | FE,FS,M | NONE | NONE | 1 |FEP,FC,FSC.M

CV-2692 | E-5 | 2 | B |36 | GL | AO | 0 | C | A | FE,FS.M | NONE | NONE | 1 |FEP,FC,FSC M
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Appendix 2
V ALVE TEST TABLE

NTaono.VALVE r&lD CODE CODE VALVE ACTUATOR NORMAL SAFETY ACTIVE 1 REQUmED RERJEF OSO tests

cosmow| cosman rassevE
tests ReauesT Jusr. eenroRmEncooRo. etass caTEooRv Tyre Tyre m r.,

CV-3640 c-3 | 3 | B | 18 | BF | M | 02 | 02 | A | FCPI ' NONE NONE |NONE| TEM |

CV-3641 B-3 | 3 | B | 18 | BF | M | 0 | O | P | M NONE NONE | NOM | PI |

CV-3642 C-3 | 3 | B | 18 |BF| M | 02 | 02 | A | FE Pt NONE NOM |NONE| FEP! |

CV-3643 o-3 | 3 | A | 18 | BF | M | 0 | C | A | FEPf,LK NONE v40NE | 6 FC.PI,LK _|

CV-3644 E-3 | 3 | B | 18 | BF | M | 02 | 02 | A | FE.PI NONE NOIJE |NONF FE,Pt

CV-3645 F-3 | 3 | B | 18 | BF | M | 0 | 0 | P | PI NONE NONE |NONE Pt

CV-3646 E-3 | 3 | B | 18 |BF| M | 02 | Om | A | FE,Pi NONE NONE|NONE FEP1

SW-1A F-3 | 3 AC | 18 CK | SA OC | 0 | A | FE NONE NONE |NONE FE

| | | | cs|MA | :FELKe' NOE ^NOE |14? T FCM

SW-1B D-3 | 3 | AC 18 CK | SA 02 | O | A | FE NONE NONE |NONE FE

| | | | c; '|ua 1 ~ FetK; nom Now -| :s 'Fc w
0 | A | FE NONE NONE |NONE FE

CK | | Om |C-3 | 3 | SAAC 18SW-1C

| | | | | .2:Ch ?| dA - || *: : s~5LK: ' NOM 1 NOM ' | 4 : . % FCLK ?

SG-1 F-4 |3 | A | 6X36| G | M | 0 | C | A | FE,rt.LK NONE NONE NONE FEP1,LK

SG-2 C-4 | 3 | A | 6X36| G | M | 0 | C | A | FE,PI,LK NONE NONE NONE FEPI,LK

SG-3 E-2 | 3 | B |6X36| G | M | OC | ON | A | FE.Pl NONE NONE NONE FE.Pl

SG-4 D-2 | 3 | B | 6X36| G | M | OC | 02 | A | FE,Pt NONE NONE loONE FE,PI

SG-5 F-1 |3 | B | 6X36| G | M | C | 02 | A | FE,PI NONE NCNE NONE FEP1

SG-6 D-1 | 3 | B | 6X36| G | M | C | 02 | A | FE,PI NONE NONE NONE FE,Pt

SG-7 C-1 | 3 | B | 6X36| G | M | C | 02 | A | FE,PI NONE NONE NONE: FEPt

|
l

I
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Appendix 2
VALVE TEST TABLE

"
VALVE PSB CODE CODE VALVE ACThAT00t IsDNBAAL SARETY ACTNEf REQUWWD IW!LEF CSD TESTS

Tae eso. c00no class CATEeost? TYPE TYPE P00m000 PAseNE TESTS HEQUEST) JUST. PERF0fMAED

| cv-seo< r-e | s | e | s.s | ot | ao | c | o- | a re,rs,n none none nonel vers,n |
'

| cvaeos es | 3 | e I s.s | a t | a o | c | o | a vers,n none none none| rers,n |

| cv-seos e-s | 3 | e |e |c| u | c | o | a een none none none een |

| cvaeor e-s I s | e Ie l'a | u | c | o | a een none none none mn |

| cv-sess n-t Is | a | s< |er| u | o | c | a retxn none none none rzan |

. | cv-ses2 c-< | 2 | e | so Ia| u | c | o | a een none none none een |

| cv-sess a-t | 2 | e | so |c| u | c | o | a een none none none een .I .

| cv-sest o-2 | 2 | e | so | er | u | c | o | a een none none none een )
| cv-3ess C-2 | 2 | e | s0 |Be| u | C | o | A re,n NohE NohE NohE rem |

| cvae2o n-s | s | a | st | er | u | o | c | a retxn none none none retxn |

| cvae2s us | 3 | e In |er| u | c | o | a een nonE nohE none mn |

| cv-se22 us \ s | e | 12 \ er | u | c | o |a re.n none none nonE ren |

| cv-se2s a-s I s I e | se |er| u | c | o | A ren none none none een |

| cvae2s e-2 | 3 | a | se |er| u | o | c | A ren,LK NohE NoNe NonE re.n.tK |

| cv-seto c-e I s | e | 1.s | ct | Ao | c | o | A rersn none none none vers.n |

| cv-3e4s D-e ' | 3 | B "| 1.s | GL | Ao | c |- o | A re,rS,n NohE NaNe NonE vers,n |

| swa e-2 | s I ac | st | cx | sa | o | c | a retx none none s ec.tx |

| SW-72 A-4 |3 | e |2 |G | H | C | o | A re NonE NaNe NoNe Fe |

| sv-ses2 oa | 2 | e |2 |c| s | o | o | e n none none uohE n |

| SV-3e13 D-3 | 2 | e '| 2 | G'| s | o | o | P n NohE NonE NohE n |

-Page 8 of 37
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Appendix 2
VALVE TEST TABLE

NTAGNO.VALVE Pam CODE CODE VALVE ACTUATOR NORRAE SAFETY ACTWE1 REQUmED REUEF CSD TESTS

COORD CLASS CATEGORY TYPE TYPE PosmON POSmON PASSWE TESTS REQUEST g | JUST. PERFORar!D
M T.

cv-44oo | c-3 | 2 | A |4 |s| Ao | c j c | P | U,M | NOME | NONE NONEE| U.M |

cv-444e | c-2 | 2 | A |4 |c| u | c | c | P | u.M | NoNe | None NcNe| u.M | ,

own-4411| a-3 | 2 | A | o.7s | GL | H | C | C | P | U | NONe | NONE NONe| U |
'

Page 9 of 37
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Aprandix 2
VALVE TEST TABLE

'l

[ corn cuss carsooRv! VRVe jygy, | ACRETOR NORME | SMW | MMWU
"

Reaue:rf=",""^'** | mr.
rae icooe! cooe REQUWED REUEF

-

CSO D TSvRve

cosmow cosmonjenssue renoRuenvestswre wreTaa r ,

RBD F-3 |N | A |4 |G | H | C | C | P | U NONE | NOME |NONE| U |

RBD-24 F-3 |N | 'A |4 |G | H | C | C | P | U NONE | NONE |NONE| U |

Page 10 of 37
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Appendix 2
VALVE TEST TABLE

NTAGNO.VALVE Pa:D CODE CODE VALVE ACTUATOR NORMAL SAFETY ACTWCf REQUWEED RELIEF -| CSD TESTS

|JUST.
PERFORMEDCOORD CLASS CATEGORY TYPE TYPE POSmON POSmON PAS $1WE TESTS REQUEST M T.

| cv-teos | H-7 | 2 | A |2 |G | M | C | C | P | UM | NONE | NONE |NONE| U,M |

| CV-4804 | H-6 | 2 | A |2 | GL | AO. | C | C | P | U,M | NONE | NONE |NONE| U,M |

I
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Appendix 2
VALVE TEST TABLE

NTAGNO.|VRVE ACTUATOR NORRARSAPETY ACTMEI MEQUW4Eb REUEF CSO TESTSVRVE P&D CODE CODIE

COORD. CLASS CATEGORY TYPE TYPE PCSfTSON POSm0N PASSNE TESTS REQUEST JUST. PERFORRAED

| FO-8A | C-7 N | C 2 | CK | SA | C | 0 | A | FE | NOM | NOM |dONE| FE |

| FO-8B | C-3 N C 2 | CK | SA | C | 0 | A | FE | NONE | NGM | NOM | FE |

| FO-10A | C-6 N B 3 |G | H | C | 0 | A | FE | NONE | NONE |NONE| FE |

| FO-106 | C-4 N B 3 |G | H | C | 0 | A | FE | NONE | NONE |NONE| FE |

-
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Appendix 2
VALVE TEST TABLE

.'
-

- ' 419EEM R$11MI!B | M! - @ |:;
,

VALVE P&lD CODE CODE
-

VALVE ACTUATOR NORMAL SAFETY ACTIVF1 REQUWEED REUEF CSD TESTS

TAG NO. COORD. CLASS CATEGORY TYPE TYPE POSITION POSITION PAfSfvE TESTS REQUEST JUST. PERFORMED

CV-5218 E-6 N B 1.5 P AO C ON A | FE.FS(C) | NONE | NONE |NONE| FE.FS(C) |

CV-5233 D-6 I N B 1.5 P AO C 02 A | FE,FS(C) | NONE | NONE |NONE| FE,FS(C) |

CV-5237 E-4 h B 1.5 P AO C Om A | FE,FS(C) | NONE | NONE |NONE| FE,FS(C) |

CV-5239 D-4 N B 1.5 P AO C Olc A | FE,FS(C) | NONE | NONE |NONE| FE,FS(C) |

FO-54A1 H-7 N C 1.5 CK SA ON C A | FE | NONE | NONE |NONE| FE |

FO-54A2 A-7 N C 1.5 CK SA O/C C A FE | NONE | NONE |NONE| FE |

FO-54B1 H-3 N C 1.5 CK SA O/C C A FE | NONE | NONE |NONE| FE | |

FO-54B2 A-3 N C 1.5 CK SA 02 C A FE | NONE | NONE |NONE| FE |

FO-SSA1 H-7 N C 1.5 CK SA O/C C A FE | NONE | NONE |NONE| FE |

FO-55A2 A-7 N C 1.5 CK SA 02 C A FE | NONE | NONE |NONE| FE |

FO-55B1 H-3 N C 1.5 CK SA O/C C A FE | NONE | NONE |NONE| FE |

FO-5582 A-3 N C 1.5 CK SA OC C A FE | NONE | NONE |NONE| FE

FO-163 D-4 N C <1 CK SA C O A FE | NONE | NONE |NONE| FE

iCC Ai FEE 1|'NONE | NONE |NONE| FE1

FO-164 E-4 N C <1 CK SA C O A FE | NONE | NONE |NONE| FE

LC^ Ai L FE 1 * : |'NONE:| NONE ' |NONE| 4FE

FO-165 D-6 N C <1 CK SA C O A FE | NONE | NONE |NONE| FE

'Ca 'W .FE*- | NONE'| NONE '|NONE| 'FE^ -

FO-166 D-6 N C <1 CK SA C O A FE | NONE | NONE |NONE| FE

C- A. . FE " : |' NONE '| : NOME I ONE| > FE'N

PSV-5215 G-7 N C 0.5 RV SA C O A SP |10,11.12| NONE NONE| SP

P:.>V-5216 G-8 N C 0.5 RV SA C O A SP |10,11,12| NONE NONE| SP

PSV-5231 C-7 N C 0.5 RV SA C 0 A SP |10,11.12| NONE NONE| SP

PSV-5232 C-8 N C 0.5 RV SA C O A SP |10,11,12| NONE NONE| SP

PSV-5237 G-2 N C 0.5 RV SA C O A SP |10,11,12| dONE NONE| SP
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Appen#x 2
VALVE TEST TABLE

l_E_E.
'y vatve actuator NoRuat 84rerv acTuti nsQuoten Reuer esa TsSTSvatve Paio Cooe caos ,,

TAG NO. COORD, CLASS GORY TYPU TvPE POSITION POSITION PASSNE TESTS lilEQUEST JUST. PERFORMED
M T.

PSV-5238 G-2 | N | C 0.5 | RV | SA | C O | A | SP | 10,11,12 | NONE |NONE| SP |'

PSV-5240 C-2 | N | C 0.5 | RV | SA | C O | A | SP | 10,11,12 | NONE |NONE| SP |

PSV-5241 C-2 | N | C 0.5 | RV | SA | C O | A | SP | 10,11,12 | NONE |NONR| SP |

SV-5218 E-6 | N | B 1.5 |G | S | C ON | A | FE,FS(C) | NONE | NONE |NONE| FE.FS(C) |

SV-5233 D-6 | N | B 1.5 |G | S | C GC | A | FEFS(C) | NONE | NONE |NONE| FEFS(C) |

SV-5237 E-3 | N | B 1.5 |G | S | C OC | A | FE,FS(C) | NONE | NONE |NONE| FE FS(C) |

SV-5239 D-3 | N | B 1.5 |G | S | C ON | A | FE,FS(C) | NONE | NONE |NONE| FE,FS(C) |
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VALVE TEST TAIK.E !

l .

>

!

'$E| WALVE ACTUAToft HofmeAL| S:JE7Y ACfWEf REGUWWD BEUEF |~ | Ce9 TESTSVALVE Pam cooE cooE

| JUST.P9emosf|PoSC
PAS 85WE TESTS NT PERPofWEEDTao seo. cooRo. rs ama CATEGoetY TYPE TWE g,

C | C | P | U | NONt? | M |NOhE| U| | IA-15 | G-4 | 2 | A 1.5 |G | H *

| | IA-37 | E-4 |2 | A 1 |G | H C | C | P | U | NONE | NOME |NONE| U '
,

I

|:

|
|

| ;

! !
l

'

'
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Appendix 2 ;

!VALVE TEST TABLE

NI va=ano.
-

,

v ve coom cooe = v=ve ac1= van ===. .=1r aci u na
=gL,| .n=

c ==
,

coono. cu Tvre = ca. mon ca e mn r. ,ewoneauest
|,y,,

| u-uo | e-s | 2 | a |2 |c| n Ic | c | e | u | none none |none| u | [
| u-us | o.s | 2 | a |2 |c| n | c | c | e | u | none none |none| u |

!
;

t
t

?

[
t

?
!

!

l

i
i
,

1

:
2

>

f

!

!
L
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Appendix 2
'

VALVE TEST TABLE

Nraana.VALVE PalD CODE CODE VALVE ActuATOft IsomeAL SAFETY ACTWET nEQUWEED IEUEF 1 CSD TESTS I

| mar.
penro===coons. cues ca in in cosmo = eme=E TEsrs nEauEsr, ,,

| cv-sess | e-s | 2 | A |3 |c| u | c | c | P | u.n | None | None |None| u.n |

| CV-5612 | E-6 | 2 | A |3 |G | M | C | C | P | U.M | NaNE | NaNE |NohE| U.M |
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Appendix 2
VALVE TEST TABLE

NWALVEPG3D CODE CODE VRVE ACTUATOft IIOftalE SAFETY MMI REQUWED REUFF CSD WSTSg
CA - 1m m. --- m. - -1. -

, _.

. I mi7 Iw|2 | 4 13 |c| u | c | c | e | v | uone I nome luomel u |

1 eu-ra | a71 2 | 4 |3 |c| u | c | c j e | v | uour I nome luourl u |

I mie I w I 2 1 4 |3 |o| u Ic | c | e | v | uone I nom luonEl u |

| PH-20 | &6 | 2 | A |3 |G | H | C | C | P | u | NoNE | NoMi |NoNE| u |

,
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'Appendix 2

VALVE TEST TABLE

N1-m 51.|' -
'

CSD TESTSSAFETY ACTWEf NEGUWWD NEUEF-|- mr.
WALVE PtaD CODE CODE VALVE ACTUAToft IsopuaAL y

--. - - _.,

iMME| FEP M || swa I u I s I c I2 | Cx | s4 | o Io | 4 | Fc |Mwe| e

| sw-me I c-8 1 3 I c I2 | CK | sA | 0 | 0 | A | FE | MME | 8 |MME| FEP.M |

1
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Appendix 2
VALVE TEST TABLE

l

NTAGNO. l

VALVE PaaD CODE CODE WALVE ACTUA - SAFETY ACTWEl REQMNIED REUEF y g- CSO TESTE
-

COOfEL CLASS CA TYPE TYPE Poem 0N POemote PASSWE TESTE FEQtEST AfST. NM T.

| aca | r-e | 2 | ac |e | cx | sa | o c | a | reu | none | nose | r | ec.u
| cv-em | r-s | 2 | a |e |c| ao | o c | a | rers.nu | w>se I nwe | e | rc.rsanu

| rers.nu.31& | none | e | ec.rsc.n.u| cv-em | u | 2 | a |e |c| so | o c | a

| CV-e205 | r-4 |2 | A |6 |G | M | o C | A | reu.M ,jKsK | None | 8 | FC.u.M

6

Page 20 of 37

_ . _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ ___



_ .

.

______ _ _ - _ _ _ _ .

Appenex 2
VALVE TESTTABLE

NTaeNo.waupE - pas cosE CODE- WALW ACTUa100t IIOfMAAL SAFETY ACTIWEf NEGWEEED IEUEF CSS TENTS

confut cues CA TYPE TWE PAseffE TESTS IWGMENT JuST. FEMPORMES
,

n4 | f | AC | 14 | CK SA | C | 0 | A | N | NOAE | f. |NONE| FCP.HWAfD |

I CF.fA | | | | | IOcM] 7A? j * fEJKbj :NDAE=]<% |NONEl fluK ^l
| f4 CK | SA |C | O | A | E | NONE | 1' |NOAE| FCP.MWWU |

I CF18 | so | 1
| AC

| | | | | 1 |centoAult FEAKal:Nons le * slNONel" FuuK si

| CV-1000 | G-5 | f | A |4 | G:.| M | O |E | A | EM.M | Nbef | NORE |NONE| EMm |
| Cv-foso | r-s | 1 | A | 12 |oI n I oc | ac | A | mam .| None | NORE | 22 | FC.n.m |

| AC 12 | CK SA C | 0 | A | m | NOne | NOAe | n | FC |

| m13A | na | f | | laculMAv]PPFJK+o]Wft 5 ]~ NDE-|NOAE| FE.M 2]| |

| AC 12 | CK SA | C | 0 | A | N | NONE | NONE | n | FC |

ImfasIc411 | | | |MC2:| HAM]; FEAKM|% Nfd l'.NORE |NDAE|x Fe.M e|| |
| 14 CK | SA |C | O | A | re | NOne | 2 |NOAE| FCe.nWwn || mf4A F-s|1 AC

| 1 I I | IrcelVAR j OFEAK 'j NORE l' NORE |NDAE| RFEAK |

SA | C | O | A | M | NOAE | 2 |NONE| FCP,MWWU || mf48 F-4 f | AC | f4 | CK |
| | | | | | Inc:c1PAf|f FEAKc 11 NCAE l' NDRE"|NOAE| M FEAK 2|

| AC |s | CK SA C | O | A | m | NONe | NONe | n | FC |

| wir | n-s | f | | ~1 IvchlWAl1]? PEUKP :|MfM]~ NONE |NONEl ) FE.M ^ 4 || |
a-s | 1 AC e CK SA C | O | A | m | NOne | None | n | FC |

| mfe | la calMA V|B 7EAK ''lWfM]=NORE |NONE|> FE.M tj

| DuM | G-4 | 2 | A |1.5- CK | SA | C | C | P | U | #0AE | NOAE |NOAE| U |

| MU44A | A-4 |1 | C | 25 CK | SA | C | 0 | A | Fe | NOAE | NORE | 16 | FC |

| MU-348 | A-4 |1 | C |2.5 CK | SA | C | 0 | A | E | NOAE | NOAE | 16 | FC |

Nahr 1: CV-1000 Asak hst perfbrmed as desmEnnfirt 1CAN058702

-
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Appendix 2
VALVE TEST TABLE

,
,

',RVE V RVE ACTUATOR NORMR SAFETY ACTNEl REQUWtED REUEF CSD TESTSvALvt no COoE COoE g g
TAG NO. COORD CLASS CATEGORY TYPE TYPE POSmON POSmON PASSNE TESTS REQUEST JUST. PERFORMEL

MT.

MU-34C A-5 1 C 25 CK SA C O A FE NONE | NONE | 16 | FC

MU-34D A-5 1 C 25 CK SA 02 O A FE NONE | NONE | 16 | FC

MU-66A A-4 1 C 25 CK SA C O A FE NONE | NONE | 17 | FC

MU-668 A-4 1 C 25 CK SA C 0 A FE NONE NONE | 17 | FC

MU-66C A-5 1 C 25 CK SA C O A FE NONE NONE | 17 | FC

MU-66D A-5 1 C 25 CK SA O/C O A FE NONE NONE | 17 | FC

N2-61 G-7 2 A 1 G H C C P U NONE NONE |NONE| U

PSV-1000 G-3 1 B 4 GL S C 02 A FE.FS(C) NONE NONE | 12 | FCFSC(C)
PSV-1001 G-4 1 C 6 RV SA C O A SP t/ONE NONE |NONE| SP

PSV-1002 G-5 1 C 6 RV SA C O A SP NONE NONE |NONE| SP

RC-1009 E-4 1 C 14 CK SA C O A FE NONE 3 |NONE| DI

C: A' FE' NONE 3 | NOM | Of

RC-1010 E-4 1 C 14 CK SA C O A FE NONE 3 |NONE| Di

C~ A FE ' NONE 3- | NOM | DI

RC-1011 E-4 1 C 14 CK SA C O A FE NONE 3 |NONE| DI

- C. A FE~ NONE ~ 3' | NOM | Di

RC-1012 E-4 1 C 14 CK SA C 0 A FE NONE 3 | NOM | DI

'C'. 'A FE' NONE 3' | NOM | Of

RC-1013 E-4 1 C 14 CK SA C 0 A FE NONE 3 |NONE| DI

C ~A FE ~ NONE 3 | NOM | Di

RC-1014 E-4 1 C 14 CK SA C O A FE NONE 3 |NONE| Di

C A FE NONE 3 | NOM | Di

RC-1015 E-4 1 C 14 CK SA C O A FE NONE 3 |NONE| DI

C: A FE. NONE 3; . | NOM | Di

Page 22 of 37
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Appendix 2 {
VALVE TEST TABLE

Nu=ve !
)
,

-

v == coom come ""'"v- - - - - - - gg
.r.

-

|
- ,c , go. coono.cu n m - ee == naam:1 ,,,

E-4 | 1 | C 14 CK SA C | O | A | FE | NONE | 3 |NONE| Di |

| RC-1016| | lycul$ A U | f M EZ |INONE4%3'W |NCAE|1WE A i: |
| sv-10ri | n.1 | 1 | e | 1 | Gt | S | C | ac | A | FerscC).n | NOne | NO;ae | e | FC FsCcC).n l ,

| sV-1079 | G-1 | 1 | B | 1 | GL | S | C | GC | A | FE,FS{C),n | NONE | NOnE | e | FC FSC{C),n | {
t
!
6

i

;

!

i

'
f

i i

:

:
!

'
!,

1

l

|

|1

:
1

i
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Appendix 2
VALVE TEST TABLE

EW|pg"g""| fN b j| ::_<: '
' g

I
ll El

VALVE P&lD CODE CODE
VALVE ACTUATOR MORMAL SAFETY ACTfW1 MEQUWtED MORF CSO TESTS

,TAG NO. COORD. CLASS CATEGORY TYPE TYPE PASSNE TESTS REQUEST JUST. PERFORMED
gg

T.CS-26 C-5 2 A 3 CK SA | C | C | P | U | NONE | NCwE |NCwE| U |Cv-1052 A-6 2 A 3 G AO | C | C | P | U.P1 | NONE | NONE |NUNE| U.P1 |CV-1053 A-6 2 A 3 G M | C | C | P | U.Pf | NONE | NONE |NONE| U Pt |CV-1054 B-6 2 A 1 G M | C | C | P | U.P1 | NONE | NONE |NONE| U.Pt |CV-1065 C-4 2 A 3 G AO | C | C | P | U,P1
| NONE | NOME |NONE| U,Pt |SV-1071 G-5 1 B 1 GL S | C | Om | A | FE.FS(C),P1 | NONE | NONE | 10 | FC.FSC(C),P1 |SV-1072 H-5 1 B 1 GL S | C | Om | A | FEFS(C),Pt | NONE | NONE | 10 | FC.FSC(C) P1 |SV-1073 G-S 1 B 1 GL S | C |Om| A | FE.FS(C),PI | NONE | NOW | 10 | FC.FSC(C),Pt |SV-1074 H-S 1 B 1 GL S | C | OC | A | FE.FS(C),PI | NONE | NONE | 10 | FC.FSC(C),P1 |SV-1061 G-7 1 B 1 GL S | C | OC | A | FE,FS(C),PI | NONE | NONE | 11 | FC.FSC(C),PI |SV-1062 H-7 : B 1 GL S | C | OC | A | FEFS(C),Pt | NONE | NONE | 11 I FC.FSC(C),PI |SV-1063 G-7 1 B 1 GL S | C | OC | A | FE,FS(C),Pt | NONE | NOM | 11 FC,FSC(C),PI |SV-1064 H-7 1 B 1 GL S | C | OC | A | FEFS(C),Pt | NONE | NONE | 11 FC.FSC(C|,P1 |SV-1091 G-3 1 1 8 1 GL S | C | O/C | A | FEFS(C),PI | NONE | NONE | 11 FC,FSC(C),P1 |SV-1092 H-3 1 B 1 GL S | C | Om | A | FE.FS(C),Pt | NONE | NONE | 11 FC FSC(C),PI |SV-1093 G-3 1 B 1 GL S | C | OC | A | FE.FS(C),PI | NONE | NONE | 11 FC,FSC(C),PI |SV-1094 H-3 1 B 1 GL S | C | OC | A | FEFS(C),PI | NONE | NONE | 11 FC FSC(C),Pt |

.
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Apperulix 2
VALVE TESTTABLE

NTAG900.WALVE PSS CODE CODE WALVE ACTUA - SAFETY ACTIWEf IWGueWD IWUEF CSD 1ESTEgg
C001EL CLASS CA TYPE TYPE POsmON1POSmDII PAseINE TESTS IWelEST JUST. FWWOMSg,

c O | A | Fe | NonE | 4 |NONe| Fce.Fn ||e sc sA |
|ew-2 | | |

| e-7 '2 c
CS|MAFjd 07EF 5j/NOW | NOW jMONElNMtJ 2|4

c O | A | Fe | NONe | 4 |NOne| FceFn |||e sc | sA| G-7 2 || ew,s | | | | | t celHAElW Md | NCEl;NDNE.|NONEl NMM|
c

| cv-1233 | F-2 | 2 | B . | 2.5 |G | W | 0 C | A | FEM | NOM | NOW |NO E| FEM |

| cv-1234 | G-2 | 2 | B |2.5 |G | M | O C | A | FEM | NO E | NORE |NOhE| FEM |

| CV-1275 | D-7 | 2 | B |4 | sc | M | 0 c |' A | FEM | NORE | NORE | 19 | FC.M |

| cv-12:e | G-7 | 2 | B |4 |G | M | C OC | A | FEM | NORE | NORE |NORE| FEM |

| cv-1277 I s-7 |- 2 I a |4 |G | M | c oc | A | FEM | NONE | NORE |NOAE| FEM |

| cv-1300 | G-4 | ' 2 | B |2 |G | M | 0 C | A | FEM | NONE | NOhE | 20 | FC.M |

| cv-1301 | F-4 |2 | e |2 |G | M | 0 c | a | fem | WonE | NonE | 20 | Fc.M |

| cz-4e I u-o | 2 I c | 2.s | cx | sA | c c | A | Fe |NOAE| 7 |NONE| Of |

O | A | Fe | NONE | NORE | 13 | FEP.FC || CK sA | OC
|w19A | G-4

2 C 4

| | | %C? ?| MAX]i f : FEW/|iNonE |1NOW | NOM | IRFE 71 il
e-4 | 2 | c | 4 cK sA OC O | A | FE | NONE | NONE | 13 | FEPFC |

| w196 | | | +cnidAflMEM el NONE | NOREjNONEl * fed ' :|

2 I c 14 I cx l s4 i OC O | A | FE | NOAE | NORE | 13 | FEP,FC |

I w1oc i c-4 | | | | | , cuis;Aej: ,,ure si None>j None |NonE| n ,E: :||
| w22A I F-4 |2 | c |2 | sc | sA | ac c | A -| FE | NONE | NONE |NONE| FE |

| w 22s | Os | 2 | c 2 | sc i sA | ac c | A | Fe | NOM I NOaE INOaE| Fe |

| w 22c i s-4 |2 | c 2 | sc | sA ' OC C | A | FE | NOAE | NOAE |NONE| FE |

| vsv-1241 G-e | 2 | c 0.7s|av| sA c O | A | se | 11,12 | None INOnel se |

| PsV-1242 D-6 | 2 | C 0.75 | RV | sA C O | A | sP | 11,12 | NORE |NORE| sP |

|PsV-1243 B-e | 2 | c 0.75 | RV | sA C O | A | sP | 11,12 | NORE |NO@E| sP |
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Appendix 2 ;

VALVE TESTTABLE :

N1-.
|

i

-1|gk|can. -
'""Evave ram coon - come vave actuam nonna snery acme neaumen mm m is

cm m - -- m 1s
|_.,

cv-12st | u-r I s a | 1s | c | u | o | c | A | reu.n | nose | none Inonel reu.n | i
cV-1216 | E-r | 1 A |2.s | G | u | o | C | A | rE u.n | t)ose | None |NONe| reu.n | |
cv-122s | c-e | 2 a | 1s I a | u | o I c | a | reu.n | none | none |none| reu.n | t

cv-s2ro | a-e | 2 a | s |c| u | o | c | a | reu.n I none | nose | se | ec.u.n | |

cv-s21s | c-e | 2 a | s |c| u | o | c | a | reu.n | none | none I se ! rc.u.n | ;

cv-1272 | u | 2 a | 1 |c| u | o | c | a | reu.m | none | none | se | ec.u.n | |
cv-1273 | e-e | 2 a Is |c| u | o | c | a | reu.n | nose | none | se | rc.u.n | !

cv-1274 | E-s | 2 A | 1 |G | u | o | c | A | reu.n | NaNe | NohE | 16 | ec,u,n | ||
I

;

!

i

[
i

$

!

!
!

:

!
!
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Appendix 2 |
'

VALVE sESTTABLE !
2

1, -

"" = TYPE
'

= - S=w m:== lem==D fuume c= =S=== == Co E Cone _
TVPE PflSSWF TESTS IWWfEST JUST- PWRNuMD. TMB 100. COOfW. Ct. ASS CA g

| cv-sm | o-7 | 2 | e | 2.s I at | u | c | o | A | EM | NONe l NONe |NONe| EM | |
t I cv-sm i c-7 | 2 | 8 | 15 |a| M | C | o | A | EM | NONE | NONE |NONEl FEM |

! I cv-s227 | c4 | 2 | s l a s |. at | = | C | o | A | EM | NOAE | NONE |NONE| REM |

| Cv-sm | v4 | 2- | 8 | 15 |a| M | C | o | A | FEM | NONE | NONE |NONE| EM |.
'

;

I cv-s27e l oo | 2 | s I ls | a l n I c -| o | A | EM | NONE | NONE |NONE| REM | |,

I cv-sm | c4 | 2 | s | 1s I a l = | c | o | A | REM | NONE | NOAE |NONE| EM | [
,

; | cv-sm l a-7.. | 2 | s | 1s | a l n Ic | o | A | REM | NONE | NOAE |NONE| -EM | |
"

| cv-sm i r-7- | 2 | a | 15 |al = | c | o | A | REM | NONE | NONE |NONE| REM | !

I ws2ss l o4 | 2 | C |3 | CK | sA | C | o | A | rE | NONE | NONE | st | rc |

| | w:2s2 | c-s * 2 | c |3 | cx l sA | c | o | A | re | NONe | NONE | st | rc |
F | w:2ss i c-e 2 | c |3 | Cx | s4 | C | o | A | rE | NONE | NOAE | st | rc |

i| ws2st | a-s 2 | c |3 | cx | sA | c | o | A re | NONe l NONe l s< | rc |

| m s2ss | v4 2 | c |s | cx | sa | c | o A_ re | NONe | NONe l s< | FC |

| uu-ssoe | o-2 2 | c | 1s | cx | sA | c | o A r-e | NOne l NONe l ss I rc |

| wsM | C-2 2 | C | 1s | Cx | sA | C | o A rE | NONE | NONE | ss | rc | ,

i | m ssoa l a-e 2 | c | 1s I cx | sA | c | o A re | NONe | NO;z | ss | ec | |
| wsm | F-e 2 | c | 2.s - | cx | sa Ic | o a Fe | NONe l NONe l ss | FC |

'

.

i
i I

! !

!
!

! !

! !
!

-

t
'
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Appendix 2
VALVE TEST TABLE

N,=a.=
t

come " " = = - samv ac- ====== === ces ==
_== can _ ,. . -- - - -.,

| u | CK | sA | C | 0 | A | Fe | NOAE | s |NONel FeP.rR |

| ew-4A
F-7 2 C

| | | | lec.wivshermi. mons Ismose inomimw ' 1
sA C | 0 | A | FE | NOW | 5 | NOM | FeP.FR | |F-7 2 C 14 | CK |

| BW-4B i
| | F rC 4 4 ?| N 7 M T M l:anAE-It M |mo w [_ -i M 7 6|

| F-7 - 2 C 4 | SC SA | C | O | A | FE | 5 | NONe |NONe| FeP.Dt |

| ' CAs1 | | | la c: :] a Impemiosr 41-mone tuomet essel
e-T 2 | C | 4 SC | sA C | 0 | A | Fe | s | NONe |NONel FeP.or |

| CAs2 | | | Uncmleawl: : er :"Ps7 4 mons imami tow ml ,

| Cv-stoo | F-s -| 2 | e I so |G | M | C | 0 | A | fem | NONe | NOM |NONe| fem | |

| Cv-nos | G-s | 2 | e | so | G | M | C | 0 i A | FEM | NONe | NONe |NOAE| fem |

| CV-H04 | C-7 | 2 | 8 | f2 |G | M | C | QC A | FER | NOW | NOME | 3f ' | FC.M '|
| Cv-uos I s-7 | 2 | 8 |M |G | M | C | OC A | FER | NONE | NONe |NOE| FEM | ;

I Cv-NOS | A-7 | 2 | 8 | "4 - | G | M | C | OC A | FEM | NOAE | NONE |NONE| FEM | |

| CV-1407 | F-7 | 2 | B- | 14 |G | M | C | OC A | Fe.M | NOM | NOM |NOAE| FEM | 1

1 CV-HOS | F 7 | - 2 | 8 |u|G | M | C | OC A | FEM | NONE | NOAE |NOE| FEM |

| Cv-us0 | es | 2 | A | 12 IG | M | ac | OC A | FewM | NONe | NONe | 22 | FC.m M |

| CV-1414 | 84 | - 2 | 8 | 14 |G | M | 0 | 0 P | M | NOAE | NOAE |NOAEl M |

| Cv-us5 | As | 2 | e |u |G ! M | O lO e | M | NONe | Nome |NONel M |

| CV-Hf6 | D-f | 2 | A |1.5 | GL | M | C | C P | U.M | NONe | NONe |NONE| U.M |

| CV-H2S | G-3 | 2 | 8 | 10 | GL | M | 0 | O A | FER | NOAE | NONE |ACAE| FEM |

| Cv-1429 | E-3 | 2 | B | 10 | GL | M | O | O A | FEM | NOAE | NOAE |NOAE| FEM |
i

!

I
i

|
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! Appendix 2
vatve TestTasu |

1

VALVE FSS COOL CODE WALVE ACTUR1UP nemam sapETY ACTUWEf IWGMBED IEEEF CSD TESTSi

TAG 100. CLASS
~

TVFE TYPE PASSIWE TESTS FEWEST JUST. FEW0 fur'E

! I cv-ver | so | 2 a Ie | se | AO | C | Oc | A | ErO(C) | NOME | NONE |NONE| rerS(C) |-

| | cv-f4ss sa | 2 a la l se | AO | c | ac | A | m.rScc) | None | NONe |NonE| re.rSec) |
| | cv-fe4 o4 | 2 s | 12 |s| = | c I OC | A | FEM | NOAE | NONe |NORE| EM |
'

I cv-ses oe 12 s | 12 |s1 m Ic | oc I A | fem | NONe | NONe INonE| rem |

! | cv-fes e-7 | 2 s | 14 |s| = | 0 l oc | A | fem | NONe | NONe INONel FsM |

| - | cv-sc7 s-7 | 2 s I 14 IsI = 10 I oc | A | FE.M | NOAE | NOAE |NONE| REM | |

| o n-2A e-4 1 2 c | so | cx | SA | c | 0 | A | re | NonE | NONe |NonEl n | |
| on-2s c-4 | 2 c I so | cx 1 SA | C | 0 | A | Fr | NONE | NOME |NONE| Fe | I

( | PSv-14os c-7 - | 2 c | an I w | SA | c 1O | A | SP | ff.12 | NONE |NORE SP | |
| PSV-f404 A-7 | 2 C | a7s | w | SA | C | 0 | A | SP | ff 72 | NOME |NORE SP | I

,

| leSv-14os e-7 | 2 c |a7s I w | S4 | c | O | A I SP | ff,72 | NOE |NONE SP |

leSv-v4os c-4 | 2 c | a7s I w I SA | c IO | A I SP | vf.fr i NONe INac SP |

|PSv-v4o7 r-4 |2 c | a7s I w | SA | c | 0 | A | SP | ff,f2 | NONE |NONE SP |

|8,9,10, | NORE |NORE|A || | PSv-1412H-7|2 |8 | Rv |C SPSPSA OC

| | | | | | | | | | 1 f f,12 | | |

\ |Sv-s4*o ul2 A | f | GL | S | C | C | P | U.M | NONE | NONE |NONE U.M |

| Sv-1443 A-e | 2 A | 7 |GL| S | C | C | P | U,M | NORE | NORE |NORE U,M |
'

! i
!

!

!
!

1
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Appmdix 2
VALVE TESTTABLE

NT "
sett T W EE TWE .

-i .

I cv-reve I sr I s I a I4 IsI = | c I oc I A | EM | NORE | M |NONE| EM |

| cv-1.<7 ~ e-r | 3 | s |4 IoI = | c 1 GC | A | EM j NOAE | NOAE |NOAE| EM |

.I cv-seer od 1 2 -| A | f |GL| AO | C | C | P | U.M | NOAE | NONE |NONE| U,M |

| m-32 os 1 2 |' A | f | CK | SA | C | C | P | U | NONE | NONE |NONE| U |

I ms7 os 1 2 I A I1 Ial u | c j c 1P | U i NaNe | NoNE INoAEl U 1

1PSv-1817
H-2 s c 2 RV SA C O A SP E,0,10, NONE N O M!? SP

'11,12
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Appendix 2 |
|

VALVE TEST TABLE
| |

-d.
' = v = = =: = = _o . - w =: _-- _|=f|_c

=-,v== -> con co- = - - __ -- _ _ . .

| cv-mo | na | 2 | a |e |c| u | o | c | a | reu.n | none | none | 2e | rc.u.n |

| cv-ms | n-< | 2 | A |e |c| u | o | c | a | reu.n | m i none | 2e | ec.u.n |

| cv-223< | e-s | 2 | a |e |c| ao | o | c | > | rers.u.n | none | none | 27 | ec.rsc.u.n l
| cv-223s | e-o | 2 | a |3 |c| u | o | c | a | reu.n | none | none | 2e | ec.u.n |

| nns | e-s | 3 | c | ase | cx | sa | c | c | a | re | none | none | 27 | ec |

| ww-2e | r-e | 2 | ac |3 | cK | sa | o | c | a | reu | none ' m | 2< | rc.u |

| IcW-30 | e-s | 2 | AC |3 | cK | sa | o | c | A | reu | NoNe NoNe | 2s | FC.u |

l

I

|
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Appendix 2
VtLVE TEST TABt.E

Nraano.valve calD CODE CODE WALVE ACTUAToft N005EAL SAFETY ACTWEf nEQUWEED neueF I 1 Ce9 TESTS

nEaue:r| ,, | anr. eenranmes '

coona. cuss caTEoony Twe TwE cosmon cosmon passwE TEsrs,

| cv-2214 | o-a | 2 | A |s |c| Ao | o | c | A | rers.u.n | Nmwe | none | so | ec.rsc.u.n |
| cV-2215 | F-e | 2 | A |8 |G | M | o | C | A | rEU.n | NOhE | NOhni | 3a | FC.U.n |

| rers.u.m | none | None | so | ec.rsc.u.n |(~cv-2233 | c-< | 2 | A |e |c| Ao | o | c | A

| m-7e7 | o-s | 3 | c | o.se | cx i sA | C | C | A | re | NOAE | NOAE | Jo | FC |

| IA-m |e-4 |3 | c | o.se | cx | sA | c | c | A | re | NOne I noNe I so | FC |-

| IcW-114 | c-4 | 2 | Ac |8 | CK | sA | o | C | A | rEU | NOhE | NOhE | 26 | FC,U |
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Appendix 2
valve TEsrim

| u |NIN ml u |

!

4

i
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! Appendix 2
VALVE TEST TABLE'

Nvanma !

i

!
vave pas come case. '"'' vmve acrunion mannw. sarevy m:vmer sensus amur can was !

- | aust.
.

coona cues Twe twe passee irsts neauest nevansso-

,,,

| SS-4A |F-* 2 | C- |8 | Cx | sA | C | o | A | FE | 2 | NoAE |NoAE| Of | |
-| s s-de | s e 2 | c | e I cx | sA | c | o | A | FE | 2 | NoAE |NoAE| Df | I

| swa | F-2 2 | c so | cx | sA Ic | o | A | FE | NMe | NoAE |NoAE| Fe |

1 - sw-es | s2 2 | c so I cx | sa Ic | o | A | FE | None | NoAE |NoNe| Fe |

| CF-2 | 8-4 : 2 | A- s | G |- H | C | C |e | u.n | None | NoAE |NoNE| u,n |

| Cv-24M | F-s : 2 | 8 8 a| u | C | o | A | fen | NoAE | NoAE |NoAE| fen -|
| cv-240s | F-s 2 | a e a| u | C | o | A | fen | NoAE | NoAE |NoAE| fen |

: I cv-uss I s-s 2 | a s4 G | u | o Io Ie I n | None | NoNe |Nonel n |

| cv-use | c-s 2 | A s a| u | c | c| e | u.n | Nome | NoNe |None| u.as |

| cv-usi | o-s 2 | e s at | u | c | c | e | n | None | NaNe lNone n |

| | cv-use | c-4 2 | A s u| u | c | c | e | u.n | Nome | None |None u.n |

| | cv-use | e-s 2 | e u aI u | o | o | e | n None | NaNe |None n |

i |cv-u2o| @ 2 | e s at | u | c | c | e | n None | NoAE |None n |
i |uusA|o-1- 2 | A s at | H | c | c | e | u None | None |None u |

|Nuse o-2 2 | A s a| H | c | c | e | u None | None |NoAE u |

| | unas o-e 2 | A s cx | sA | c | c | e | u None | None |None u |

i | unee o-2 2 | A s cx | sA | c | c | e | u NoAE | None |NoAE u |

| | N2-3 C-7 2 | A 1 Gt| H | C | C | P | u NoAE | NoAE |NoAE u |
| I N2-s C-2 2 | A s a: | H | C | C | e | u NoAE | NoAE |NoNE u |

!

l |esv-uss o-s 2 | c s av | sA | c | o | A | se so.ss.12| None |None se | .

lesv-u2s, o-s 2 | c s av | sA | c | o | A | se so.ss.12| NoAE |None se | [;

i !
i<

|

.

1
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Appendix 2
VALVE TEST TABLE

TESTSvatvE Psm CODE CODE VALVE ACTUATOR =0Rb4AE. SAFETY ACTWEf NEGUWEED REUEF

g|lCs0mer. penrosme,TveE cosman eAsswE tests neGuest, . rmtao no. coono.etAss ,,

I cv-seu | c-7 | 1 | A | ars | c | u | c | c | e | u.n | None | None |None| ts.,,

I cv-rere | o-7 | 1 | A |a75| s | u | c | c | e I u.n | NoNe | None |NoNel u.n |

| cv-se2o | r-7 | 2 | A | 1 | ct | u | c | c | e | u.n | Nose | None | Nome | u.n |

| cv-ss2e | e-7 | 2 | A | 1 | ct | u | c | c | e | u.n | None | None |NoNe| u.n |

| Cv-1e45 | A-7 | 2 | A | 0.s | GL | AO | C | C | P | u,n | NaNE | None |NoNE| u.n
| SS-ue | r-r | 2 | A |ars|ct| n | c | c | e | u.n | None | None \none| u.n
| Sv-1ste | G-7 | 1 | A | 1 | GL | S | C | C | P | u,n | NaNE | Nant? |NoNE| u.n<

| Sv-fe40 | r-7 | 1 | A | 1 | GL | S | C | C | P | u.n | NaNE | None |NoNE| u.n

Page 35 of 37
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Appendix 2
VALVE TEST TABLE

MVALVE 1

PSF, CODE CODE VALVE ACTUATOR IIORAML SMETY ACTNF1 IWGtMED IWLEF CSD TESTS

-, - - EAT - - -- ,.S ,5
g

. -
, __

| cv-imn |, c-e | 2 | a |u |er| ao | c | c | e | u.n | none | none \none| u.n |

| cv-14o2 | u | 2 | a |u | er | ao | c | c | r | u.n | none | none |none| u.n |

| cv-r<a | a-r | 2 | a |u | er | u | c | c | e | u.n | none | none \none| u.n |

| Cv-7404 | F-7 | 2 | A | 54 | BF | M | c | c | P | u.n | NaNe | NOhE |NOhE| un |

Page 36 of 37
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Appendix 2
VALVE TEST TABLE

N1WALws pse cone CCSE WALwE ACTUA - SAFETY AC1mWEr IEGMWEB REUEF CSS 1ESTSgg
- - - ,E . -|- _ _.

cv-rou | es | 2 | a |2 | Gt | M | O |c | a | reu.n | None | none |Nonel reu.n I

cv-ras | O4 | 2 | A |2 | GL | M | C | C | P | u | noNe j NaNE |NoAE| u |

cv-744e I o4 | 2 I a |2 | GL | M | 0 | C | A | rEu.M | NOME | Nome |NoAE| rEu.n |

cv-7ue | r-e | 2 | A |2 |GL|- M | 0 | C | A | rEu.n | NoAE | nome |NoAE| rEu.M |

cv-144e | G-r ' | 2 | a |2 | GL | M | C | C | P | u | NonE | NoRE |NoRE| u |

Cv-14s0 | G4 | 2 | A |2 | GL | N | O | C | A | FEu.n | NonE | None |NoRE| reu.n |

cv.74s3 | A-e | 2 | A | s | GL | M | 0 | C | A | rEu.M | NaNE | NoAE |NoNE| FEu.n |

sV-74s4 | a4 | 2 | A | s | GL | s | O | C | A | rE.es.u.n | No0E | None |NohE| re.es.u.M |
sv-r<se | s-< | 2 | a | s | Gt | s | 0 | c | a | rers.u.n | none | Mone |None| rers.u.n |
sv-rest | c-s | 2 | a | s |u| s c |w| ^ |rers<cs.u.nl None | None |None\rerscc).u.nl
sv-r<so | e-s | 2 | a |s | Gt | s c |w| a |rersrc>.u.m| xanne | None |NonE|rerscc).u.nl
sv-rar | c-a | 2 | a | s Ia| s c |wIa |rers<c).u.nl Noent | None |None| vers <cs.u.nl
sv-itee I e-a | 2 | a | s | Gt | s c |w| a |rerscc).u.m| None i none |nonelverscc).u.n|
sv-im | e-e | 2 | a | o.rs | u | s O | c | a | rers.u.n | None | None InonE| rers.u.n |
sv-rsso | e-s | 2 | a | s |a| s c | c | a | rers.u.n | None | None |None| rers.u.n |
sv-rss2| se | 2 | a | s | Gt I s c | c | a | rers.u.n | None | None |None| rers.u.n |
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i
i

Appendix 3
PUMP TEST TABLE

SYSTEM / CODE PARAMETERS MONITORED / RELIEF REQUESTS
PUMP TAG NO. CLASS ROTATIONAL BEARMG PUMPED DIFFERENTIAL j

SPEED VIBRATION FLOW PRESSURE

SERVICE WATER
P-4A 3 N/A / RR-6 RR-6
P-48 3 N/A / RR-6 RR-6
P-4C 3 N/A / RR-6 RR-6

EMERGENCY FEEDWATER
P-7A 3 / / / /
P-7B 3 .-,- ~ _ _A.Nf / / /

EDG OIL TRANSFER
P-16A N N/A / NOTE 1 NOTE 1
P-168 N N/A / NOTE 1 NOTE 1

LOW PRESSURE INJECTION '

P-34A | 2 N/A / / /
P-34B 2 N/A / / /

REACTOR BUILDING SPRAY
P-3SA 2 N/A / / /

\

P-35B 2 N/A / / /

HIGH PRESSURE INJECTION
P-36A 2 N/A / RR-7 RR-7
P-368 2 N!A / RR-7 RR-7

_

P-36C 2 N/A / RR-7 RR-7
l | J

I
_

.

NOTE 1: Deviations kom OMa-1988, Part 6 regtxements are contairX :nittnin on site d6cuments. j |

1 of 1
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RELIEF REQUEST - 1

System: Decay lleat / Low Pressure Injection (LPI)

Component: Dil-13 A, Dii-13D, Dil-17, Dii-18

Function: These check valves, considered to be pressure isolatica valves, serve to
isolate the decay heat removtl system from the Reactor Coolant
System (RCS) and must open to allow flow from that attached system
duri. g certain accident conditior.s.

i

Code
Class: Class 1

Code
Category: Categc y AC

Code
Requirement: Ohia-1988, Part 10, Section 4.2.2.3(c)

"l'ahr seat leakage shall be determined by one of the following
methods:

,

(1). measuring le.skage 1), rough a downstream telltale connection
whde maintaining testpressure on one side of the vah e; or .... "

Relief
Requested: The subject valves cannot be tested in a manner to determine the

amount ofindividual leakage through each valve.

Basis'for
$

Relief: Valves DH-13A and Dli-17 are arranged in a parallel configuration in
that one valve is located in each of two lines which originate as a single
line from one pump. No isolation cap bility is available for separation
upstream of the two valves prior to the line split. Dii-13B and Dii-18
are arranged identically. Therefore, leakage rate measurements always
reflect the combined leakage of two valves. Because the total leakage
measured is applied to each valve, this methodology insures that the
allowable pathway leakage per the Technical Specifications is not
exceeded and that the valves are capable of fulfilling their safety
function of maintaining reactor coolant system integrity.

1of29
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RELIEF REQUEST- 1 (cont.)

Alternative
Testing:

Entergy Operations proposes that the combined parallel valve leakage
be measured and that the acceptance criteria be that required by the

,

ANO-1 Technical Specification Table 3.1.6.9 (5 GPM for each _two i

valve combination.). This leakage test will otherwise be conducted in
accordance OMa-1988, Part 10 Section 4.2.2 requirements. If a valve

; pair leakage rate exceeds the acceptance criteria, then both valves in
}- that valve pair are declared irioperable and are not returned to operable
!

status until the condition is corrected.

Note: A similar relief request was approved in the previous ten year IST.

| program via a safety evaluation report dated September 15,1994. In
the previous ten year program this was Relief Request - 8.;

1
1

:
|

|
3

$

1

i

i

i-
.

.

.

I
.

c
.
:

i

:

:-
l'
i
!

|
:
i

:

i
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RELIEF REQUEST- 2

System: Reactor Building Spray

Components: BS-4A, BS-4B

Function: These check valves have an active open safety function during an ES
actuation to provide flowpaths for reactor building spray from the
reactor building spray pumps to the reactor building spray headers.

Code Class: 2

Code Category: C

Code'
Requirement: OMa-1988, Part 10, Sections 4.3.2 and 4.3.2.4(c))

| " Check mlves shall be exercisednominally every 3 months, except as
provided by Sections 4.3.2.2, 4.3.2.3, 4.3.2.4, and 4.3.2.5. "

|

"As an alternative to the testing in (a) or (b) above, disassembly every
| refueling outage to determine operability of check mlves may bc
| used."
I
t

J Relief
Requested: These are check valves with no external means for exercising and no

external position indicating mechanism. Non-intrusive testing (open) of
these valves is impractical during any mode of plant operation. Full-
stroke exercismg these valves to the open position would require
operating each containment spray pump at nominal accident flowrate.
Since no recirculation flowpath exists downstream of these valves, the
only flowpath available for such a test would result in injecting t.orateu

, water into the containment building via the spray nozzles.

At five year intervals, the building spray nozzles are flow tested with air
to verify no blockage. The test consists of connecting a compressor to
the building spray system, pumping the heated air through the spray
headers, and using thermography to detect a temperature rise in the
spray razzles. It would be a hardship to perform this test at any other
frequency due to the amount of coordination and difficulty in
performing the test.

3 of 29
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.

RELIEF REQUEST- 2 (cont.)

Basis'for
Relief: Each of these valves has been disatsled and inspected in the past

and they have not displayed any indication of degradation that would
'

'
impede their capability to perform their safety function to open. The
alternate testing proposed below meets the intent of NRC Generic
Letter 89-04, Position 2 for sample inspection programs.

[

'

Alternative
Testing: During each reactor refueling outage at least one of these valves will be

disassembled, inspected, and manually exercised on a sequential and
rotating schedule. If, in the course of an inspection, a valve is found to

"

be inoperable with respect to its function to fully open, then the other
valve will be inspected during the same outage. During activities
associated with valve disassembly and inspection and prior to system
closure, appropriate precautions will be applied and inspections
performed to ensure internal cleanliness standards are maintained and
foreign materials are excluded from valve and system internals. These
measures may include creating controlled work areas, maintaining a
tool and equipment accounting system, installation of covers during

*

non-work periods, and final close-out inspections.

Note: A similar relief request was appro,0 in the previous ten year program
via a safety evaluation report dated September 15, 1994. In the
previous ten year program this was Relief Request - 17.

i

4 of 29
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REl.1EF REQUEST- 3

System: Emergency Feedwater

Components: MS-271, MS-272

Function: These check valves have an active open safety function to admit steam
- from the steam generators to the emergency feedwater (EFW) pump
turbine steam supply header. They have an active closed safety

| function to provide isolation between the steam generators to prevent
| blowdown of both steam generators in the event of a steam line
i rupture.
r

Code Class: 3

Code Category: C

Code
Requirement: OMa-1988, - Part 10, Section. 4.3.2.1 Exercising Test Frequency

" Check valves shall be exercisednominally every 3 months except as
provided by Sections. 4.3.2.2, 4.3.2.3, 4.3.2.4, and 4.3.2.5. "

Relief
Requested: These are check valves with no external means for exercising and no

external position indication mechanism. Reverse flow (closure) testing
of these valves is impractical during power operation and under cold
shutdown conditions. Non-intrusive techniques can be used during
power operation to confirm valve closure, however concerns related to

' interpreting the test results and an unacceptable burden on the plant
staff causes it to be impractical on a quarterly basis.

Basis for
Relief: - These valves remain closed during normal plant power operation

except for those periods when EFW Pump P-7A is being tested The
only means of verifying the closure of these valves while the plant is at
power or under steaming conditions, other than by non-intrusive
means, would be to establish a differential pressure between the two
steam generators. If such a differential pressure were to be established,
an associated imbalance in reactor cold leg temperatures as well as
other undesirable plant conditions would be created.

5 of 29
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RELIEF REQUEST - 3 (cont.)

Basis for
Relief: (cont.) During cold shutdown periods there is no steam pressure by which a

differential pressure could be produced. Pressurizing with other
sources (e.g. compressed air) is impractical due to the large volumes
involved.

Although non intrusive testing can be performed quarterly during pump
testing to confirm check valve closure, the following issues provide
justification for deferring non intrusive testing to once per refueling
cycle.

Non-intrusive testing not only satisfies the requirements of thea.

Code to demonstrate either full open or full closed (depending
on the application), the health of the valve internals is also
evaluated. This information can be used to predict future valve
degradation and trending is also possible.

|
'

b. Quarterly testing using non-intrusive testing methods could
provide indeterminate results caused by unrelated system
dynamic conditions which could, in turn, result in unnecessary
additional testing or disassembly or possibly an unnecessary
plant shutdown.

c. Each of these valves has been disassembled several times with
no unexpected senice related deterioration identified during
these inspections.

d. These valves only operate during pump testing, thus valve
degradation due to wear factors is not likely.

These valves are full-stroke (open) exercised on a quarterlye.

frequency.

f. As stated in NUREG 1482, Section 4.1.4 and the Summary of
Public Workshops Held in NRC Regions on Inspection
Procedure 73759 " Inservice Testing of Pumps and Valves" and
Answers to Panel Questions on Insenice Testing Issues,
reference question 2.3.19, it is a burden to setup special test
equipment on a quarterly basis to monitor the closed stroke of
these valves.

6 of 29
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RELIEF REQUEST- 3 (cont.)
.

Alternative
Testing: Each ot'these valves will be full-stroke exercised (open) in conjunction

with pump testing on a quarterly frequency.

At least once during each refueling cycle each of these valves will be
! confirmed to close upon the cessation of flow in the line using non-

intrusive testing methods.
!

Note: A similar relief request was approved in the previous ten year program
| via a safety evaluation report dated April 17,1996. In the previous ten
!

year program this was Relief Request - 22.

1
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RELIEF REQUEST- 4

System:- Emergency Feedwater

Components: CS-293, CS-294

Function: - These check valves have an active open safety function to provide
flowpaths to the enrrgency feedwater pump suction header from
Condensate Storage Tank (CST) T-41B. They close to prevent

I
-inadvertent transfer of water from the service water system or T-41;

| however, this is not a safety function due to closure of motor-operated
valves CV-2800 and CV-2802 and manual valve CS-275 that ncrmally
isolate the service water headers and Condensate Storage Tank T-41,
respectively.

Code Class: 3

Code Category: C

Code
Requirement: OMa-1988, - Part 10, Section. 4.3.2.1 Exercising Test Frequency

" Check vahes shall be exercised nominally cwry 3 months, except as
providedby Sections. 4.3.2.2, 4.3.2.3, 4.3.2.4, and 4.3.2.5. "

Relief
Requested: These are check valves with no external means for exercising and no

external position indication mechanism. The system configuration with
these two valves in parallel with no isolation valves prevents testing
them individually. During plant operation at power both emergency
feedwater pumps cannot be operated due to limitations in the flowrate
capability of the test / recirculation line. Under cold shutdown
conditions only the motor-operated emergency feedwater pump can be
operated si.cce steam is unavailable for operating the steam-driven unit.
It is therefore not practical to pump at a flowrate greater than twice
that required for accident mitigation and, presumably, verify that both
valves open to the extent to satisfy their safety function. In addition, it
would be impossible to verify that flow would be balanced in the
parallel lines. Consequently, the only available means of verifying full
stroke open for these valves is with the application of non-intrusive
testing methods.

3of29
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1

RELIEF REQUEST - 4 (cont.)

Basis for
Relief: These valves remain closed (idle) during normal plant power operation

except for those periods when an emergency feedwater pump is being
tested.

Although non-intmsive testing can be performed quarterly during pump
testing to confirm the ability of the valves to open, the following issues
provide justification for deferring testing to once per refueling cycle.

Non-intrusive testing not only satisfies the requirements of thea.

Code to demonstrate either full open or full closed (depending
| on the application), the health of the valve internals is also

evaluated. This information can be used to predict future valve
degradation and trending is also possible

b. Quarterly testing using non-intrusive testing methods could
provide indeterminate results, caused by unrelated system
dynamic conditions which could, in turn, result in unnecessary

'

additional testing or disassembly or pos;ibly an unnecessary,

plant shutdowrt

c. Each of these valves has been disassembled several times with
no unexpected service related deterioration identified during
these inspections.

d. These valves only operate during pump testing, thus valve
degradation due to wear factors is not likely.

e. Tnese valves are full-stroke exercised (open) without
monitoring individual flowrates on a quarterly frequency.

f. As stated in NUREG 1482, Section 4.1.4 and the Summary of
Public Workshops Held in NRC Regions on Inspection
Procedure 73759 "Insersice Testing of Pumps and Valves" and
Answers to Panet Questions on Inservice Testing Issues,
reference question 2.3.19, it is a burden to setup special test
equipment on a quarterly basis to monitor the open stroke of
these valves.

9 of 29
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RELIEF REQUEST - 4 (cont.)

- Alternative
Testing: Each of these valves will be stroke exercised (open) in conjunction with

pump testing without monitoring individual flowrates (considered a
partial stroke exercise due to the lack of flowrate information) at a
quarterly frequency.

.

At least once during each refueling cycle each of thest valves will be
confirmed to stroke full open using non-intrusive testing methods.

Note: A similar relief request was approved in the previous ten year program
via a safety evaluation report dated April 17,1996. In the previous ten

| year program this was Relief Request - 23.

10 of 29
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RELIEF REQUEST- 5

System: Chemical Addition

Components: CA-61, CA-62

Funchn: These stop-check valves have an active open safety function during an
ES actuation to provide flowpaths for sodium hydroxide from the
Sodium Hydroxide Storage Tank to the suctions of the reactor building
spray pumps. They have an active closed safety function to prevent
backflow from the decay heat removal suction header to the Sodium
Hydroxide Storage Tank during post-accident recirculation. This latter
function is redundant with the function of upstream valves CV-1616
and CV-1617 but provides single-failure protection.

Code Class: 2

Code Category: C

Code
Requirement: OMa-1988 Part 10, Sections 4.3.2 and 4.3.2.4(c)

" Check vakes shall be exercisednominally everv 3 months, except as
provided by Sections 4.3.2.2, 4.3.2.3, 4.3.2.4, and 4.3.2.5. "

"As an atternative to the testing in (a) or (b) above, disassembly every
refueling outage to determine operability of check valves may be
used."

Relief
Requested: These are stop-check valves with no external means for exercising

(open) and no external disc position indication mechanism. Due to the
system configuration it is impractical to induce a significant flow in the
line or a meaningful reverse flow / differential pressure, thus both reverse
flow (closure) and non-intrusive testing (open) of these valves is
impractical during any mode of plant operation. Full-stroke exercising
these valves to the open position would require system operation that
would result in the unacceptable introduction of sodium hydroxide into
the Borated Water Storage Tank (BWST) outlet header, the BWST

|and connected plant systems. Sodium hydroxide contamination of
these systems is extremely undesirable for chemistry and piping
integrity concerns.
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,

f RELIEF REQUEST - 5 (cont.)
3

! . Relief

| Requested: (cont.) Partial stroking of these valves can be achieved by limited flow via the
; condensate flush line to each header. This can be done to a limited -
; extent without unduly diluting the boric acid concentration in the

BWST.

Basis for
Relief: Each of these valves has been disassembled and inspected in the past

: and they im not shown any indication of degradation that would
impede their capability to perform their safety functions to open or
close.

4

! The alternate testing proposed below meets the intent of NRC Generic
Letter 89-09, Position 2 for sample inspection pn grams.,

t

| These valves only operate during quarterly partial flow exercising, thus
valve degradation due to wear factors is not likely.

*

i

j The INPO SOER 86-03 Check Valve Program at ANO-1 has included
I these valves on a 10-year inspection interval based on valve design and

service conditions. This reflects the low probability of an emergent;

. problem over the relatively short interval between inspections based on
'

the proposed inspection plan.

i

4 Alternative"
Testing: On a quarterly schedule each of these valves will be partial-flow

exercised (open) using the condensate flush line.,

During each refueling outage at least one of these valves will be
disassembled, inspected, and manually exercised on a sequential and

4

rotating schedule. If, in the course of this inspection a valve is found to>

j. be inoperable with respect to its functions to fully open or close, then
the other valve will be inspected during the same outage. During
activities associated with valve disassembly and inspection and prior to

3

system closure, appropriate precautior s will be applied and inspections
; perfonned to ensure internal cleanliness standards are maintained and

foreign materials are excluded from valve and system internals. These
measures may include creating controlled work areas, maintaining a
tool and equipment accounting system, installation of covers during
non-work periods, and final close-out inspections.

)
,

12 of 29
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RELIEF REQUEST - 5 (cont.)

Alternative
Testing: (cont.) Following valve re-assembly, the subject valve will be partial-stroked in

the open direction. These functional testing activities will ensure that
the subject valve has been re-assembled and aligned properly.

Note: A similar relief request was approved in the praious ten year program
via a safety evaluation report dated September 15, 1994. In the
previous ten year program this was Relief Request - 25.

,

i

|

|
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RELIEF REQUEST- 6

System: Service Water

Components: Service Water Pumps P-4A, P-4B, and P-4C

Function: Under emergency conditions these vertical line-shaft pumps provide an
assured source of cooling water and the ultimate heat sink to various
safety related and safe shutdown components. In addition, they
provide cooling water to non-safety related plant components during
normal plant operation.

Code Class: 3

Code
Requirement: OMa-1988, Part 6, Section 5.2

| "An inservice test shall be conducted with the pump operating at
specified test reference conditions. The test parameters shown in
Table 2 shall be determined and recorded as directed in this
paragraph. "

Relief
'

Requested: These pumps will be tested on a quarterly basis with the specific unique
test reference values, as defined in Section 1.3 and discussed in Section
4.3, replaced by a set of variable reference values in the form of a
representative curve denoting reference differential pressure as a
function of pump indicated flowrate for each pump.

Basis for
Relief: The service water system provides a continuous supply of cooling

water to the two safety-related (essential) service water headers as well
as the non-essential header related to main turbine generator and other
plant support auxiliaries. During normal plant operation at power the
heat removal demands of the service water system require the operat>
of at least two and frequently three pumps. After the system operacon
reaches a degree of stability, perturbation of flow to any of the on-line
heat exchangers could have a severe adverse impact on plant operation
with the potential for unacceptahic flow and temperature transients.
This situation precludes flow adjustments on specific heat loads and
certainly throttling of pump or header isolation valves. As such,
returning the system operating parameters to a prescribed unique
reference value (either flow or differential pressure) is impractical and

14 of 29
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RELIEF REQUEST - 6 (cont.)

Basis for

Relief: (cont.) could result in aumreasonable and unwarranted risk to plant operation
with little or no api vent gain in plant safety'or reliability.

The prescribed alternate testing for these pumps meets or exceeds the
requirements as set forth in NUREG-1482, Section 5.3.

Historical test data indicates that over the operating range ofinterest
'

there is little or no variation in pump vibration characteristics (e.g.
vibration levels are independent of flowrate over the allowed range of
flows).

The alternate testing will provide adequate test information and
assurance equivalent to that of the Code requirement needed to assess
the operational readiness of the subject pumps and adequately detect
significant pump degradation.

Alternative
Testing: A reference pump curve will be determined for each pump when the

pump is known to be operating acceptably as follows:

a. At a time when plant conditions allow, the subject pump's
flowrate will be varied over a specified range with the pump
operating at or near its design basis flowrate. This specified
range will be beyond the theoretical " flat" portion of the pump
performance curve.

b. At least five (5) points over the test range, corresponding
differential pressure and flowrate measurements will be recorded
after flow stability is achieved at each point (minimum 2 minutes
run time). Instruments used for obtaining pump performance
data will satisfy the accuracy and range requirements as set forth
in Part 6, Section 4.6.

c. The recorded " curve" data will be plotted graphically or
electronically and an equivalent pump curve will be derived.

d. After any maintenance or repair to a pump that may have
affected or significantly altered the previous pump performance
curve, a new reference pump curve will be developed or the
pevious curve revalidated by an appropriate inservice test.
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RELIEF REQUEST - 6 (cont.)

Alternatue
Testing: (cont.) Individual acceptance criteria will be developed for each pump as

follows:

a. An " acceptable range" of operation will be established when
pump differential pressure, corresponding to a specified
flowrate, deviates by no more than 0.95 times the reference
value for the lower limit and 1.10 times the reference value for
the upper limit.

b. An " alert range" of operation will be established when pump
| differential pressure, corresponding to a specified flowrate, falls

between 0.95 times the reference value to 0.93 times the
reference value.

1

c. Each of the pump's acceptance criteria curves shall be
compared to the applicable and corresponding requirements for
these pumps as set forth in the ANO-1 Technical Specifications,

'

Safety Evaluation Report, and Safety Analysis Report. This
review will ensure that a pump cannot be declared operable ifit
is operating outside the requirements of any of these
documents.

d. In the event that a pump's operational parameters fall outside of
these stated ranges (0.93 times the reference value for the lower
range and 1.1 times the reference value for the upper range) in
what is known as the " required action range", appropriate
corrective actions will be implemented in accordance with
Section 6.1.

e. The acceptance criteria for pump / motor vibration will be
derived from Part 6, Table 3a based on reference values -

measured during typical pump operation at or near the pump's

'

design basis flowrate. A curve of vibration levels vs. flowrate is
not required to be developed since vibration levels are
essentially the same over the flow rates ofinterest.

16 of 29
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Rl'. LIEF REQUEST - 6 (cont.)

Alternative
Testing: (cont.) Each of those pumps will be tested on a quarterly basis as follows:

With the subject pump operating at a condition based on system
demands, measurements for pump flowrate, differential pressure, and
sibration will be recorded. Should any of the pump's operating points
fall outside the plotted areas of acceptability, the appropriate corrective
action as prescribed in Section 6.1 will be applied.

Noter A similar relief request was approved in the previous ten year program
via a safety evaluation report dated September 15, 1994. In the
presious ten year program this was Relief Request - 34.

|
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RELIEF REQUEST- 7
.

System: High Pressure injection

Components: High Pressure Injection Pumps P-36A, P-36B, and P-36C

Function: The High Pressure Injection Pumps provide a source of high pressure
safety injection to the reactor coolant system. These pumps also serve
as the normal makeup source for the reactor coolant system.

Code Class: 2

Code
Requirement: OMa-1988, Pan 6, Section 5.2

"An inservice test shall be conducted with the pump operating at
specified test reference conditions. The test parameters shown u,
Table 2 shall be determined and recorded as directed in this
paragraph. "

Relie'f
Requested: These pumps are tested quarterly. During the quarterly test a portion

of the pump flow is directed through a non-flow instmmented mini-
flow line and the rest of the flow is directed through an instrumented
injection line. During cold shutdowns total pump flow is directed
through instmmented flow paths.

Basis for
Relief: During the quarterly pump test a portion of the high prasure injec6n

flow is directed through a non-instrumented mini Dow path. If the
mini-flow path was isolated during the quarterly pump test and the
normal injection path was inadvertently isolated then the potential
exists to damage the pump.

Alternative
Testing: These pumps will continued to be tested quarterly by directing a

portion of the pump ' low through the mini-flow line and the remaining
flow to the reactor coolant system. During the quarterly test, pump

, flow to the reactor coolant system will be set and differential pressure
will be monitored in accordance with OMa-1988, Part 6 requirements.
Pump vibration will also be monitored in accordance with Pan 6
requirements.
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RELIEF REQUEST- 7 (cont.)

Alternative
Testing: (cont.) In addition to the quarterly testing, during cold shutdowns the mini-

flow line will be isolated and flow will be set follo' wing NUREG 1482,
Section 5.3 guidance. Differential pressure and vibration data will be
collected and limits established in accordance with OM-6 requirements.

,

Note:. This is a new relief request. This relief request is pre-approved by
Generic Letter 89-04, Position 9.

|

|
i
!

.

.
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RELIEF REQUEST- 8

System: Decay Heat Removal
Reactor Building Spray

Components: PSV-1412, PSV-1617

Function: PSV-1412 - This relief valve has an active open safety function to
relieve an over pressure condition in the BWST and an active open
safety function to ensure a vacuum is not created in the tank as water is

pumped out of the tank. Although the tank vent, BW-9, is normally
open and is bypassed with a 1-inch pipe, there is concern that the
vacuum breaking capability of this arrangement is inadequate based on
the estimated outflow from the tank.

PSV-1617 - This relief valve has an active open safety function to
| relieve over-pressure and vacuum conditions in the Sodium Hydroxide.

! Storage Tank. Note that, although the tank vent valve AV-10 is
normally open to perform these functions, PSV-1617 is considered to
be the primary and most reliable mechanism for performing this
function.

Code Class: Class 2 - PSV-1412
Class 3 - PSV-1617

Code Category: C

Code
Requirement: OM-1987, Part 1, Paragraph 1.4.1.2

" Set Pressure Measurement Accuracy. Test equipment and readability
accuracy of same, inclusive of gages, transducers, load cells, assist
devices, calibration standards, etc. used in conjunction with
determination of valve set pressure, shall have an overall combined
accuracy within +2% to -l% at the pressure level ofinterest.

.

The measured set pressure must comply with the tolerance limits
specified in the appropriate acceptance criteria sections: paras.
1.3.3.l(d), 1.3.4.l(d), 4.1.1.9, 4.1.2.9, 4.1.3.8, 8.1.1.9, 8.1.2.9. and
8.1.3.8.

I
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RELIEF REQUEST 'l(cont'd)

Code
Requirement: The effect of the owrall combined accuracy specified above is that the
(Cont'd) limits of the actual set pressure may be 1% above to 2% below the

indicated (measured) set pressure. "
'

Relief
Requested: Liberalization of the instrumentation requirements related to testing

vacuum relief desices.

Basis for
.

Relief: Characteristically, vacuum breakers are set to relieve at very low i

differential pressures. In these cases the set pressures are:

I
PSV-1412 - 0.127 in. HG (0.062 psig)
PSV-1617 - 0.382 in. HG (0.187 psig)

In order to meet the Code accuracy requirements for testing these
valves the maximum allowable deviation from setpoint would be
0.0006 psig and 0.00187 psig, respectively. Pressure measurement
instrumentation providing this level of accuracy and resolution is not
typically maintained in a power plant facility.

Alterhative
Testing: When determining the vacuum breaker setpoint, instrument accuracy

and " target setpoint" for these vacuum relief valves will be established

such that the overall combined accuracy specified in the test pu:edure
will limit the actual set pressure to 2 percent above the stamped set
pressure.

Pressure relief setpoint testing will be performed in accordance with the
applicable Code requirements.

Note: This is a new relief request.

.

|
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RELIEF REQUEST- 9

System: - Decay Heat Removal
Reactor Building Spray

Components: PSV-1412, PSV-1617

| Function: PSV-1412 - This relief valve has an active open safety function to-
relieve an over-pressure condition in the BWST and an active open
safety function to ensure a vacuum is not created in the tank as water is ;

pumped out of the tank. Although the tank vent, BW-9, is normally
'

open and is bypassed with a 1-inch pipe, there is concern that the,

j vacuum breaking capability of this arrangement is inadequate based on
' -

the estimated outflow from the tank.

PSV-1617 - This relief valve has an active open safety function to
relieve over-pressure and vacuum conditions in the Sodium Hydroxide
Storage Tank. Note that, although the tank vent valve AV-10 is
normally open to perform these functions, PSV-1617 is considered to
be the primary and most reliable mechanism for performing this
function.

Code Class: Class 2 - PSV-1412
Class 3 - PSV-1617

Code Category: C

Code
Requirement: OM-1987, Part 1, Paragraph 8.2

" Seat Tightness Testing. Seat tightness testing shall be performed in
accordance with the Owner's valve testprocedure."

.

Relief
Requested: Eliminate the requirement related to seat tightness testing of vacuum

reliefdevices.

Basis for
i elief: These vacuum breaker valves have no significant safety function in the

closed position. Furthermore, seat leakage is irrelevant since, in effect,
the valves are normally bypassed by a line with either a normally-open I

valve or no closure device whatsoever.

v
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RELIEF REQUEST - 9 (cont'd)

Alternative
Testing: Seat leakage testing of these vacuum breaker valves will not be

performed.

Note: This is a new relief request.

.

.
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RELIEF REQUEST- 10 '

Syssem: Various

Components: All safety and relief valves tested used for compressible and non-fluid
ser dces other than steam:

,

| PSV-1412, PSV-1617, PSV-2415, PSV-2421, PSV-5215, PSV-5216,
PSV-5231, PSV-5232, PSV-5237, PSV-5238, PSV-5240, PSV-5241

Function: Provide over-pressure protection to safety-related systems.

Code Class: Class 2 - PSV-1412, PSV-2415, PSV-2421
, Class 3 - PSV-1617
| Non-Code - PSV-5215, PSV-5216, PSV-5231, PSV-5232, PSV-5237,

-

PSV-5238, PSV-5240, PSV-5241

Code Category: C

Code
Requirement: OM-1987, Part 1, Paragraph 8.1.2.2

" Accumulator Volume. There shall be a minimum accumulator
volume below the valve inlet, based on the valve capaciy (cuft) ami
calculatedfrom thefollowingformula:

Minimum Volume = [ valve capacity (cuft per sec) X time open (sec) /
10"

i

Relief
Requested: Eliminate the requirement for a specified accumulator.

Basis for
Relief: The specified accumulator volume requirement is not needed for simple

determination of the valve set pressure. This was recognized by the
Code working group and committees and is corrected in more recent
versions of the OM Code. (Ref. ASME OM Code-1990, OMc-1994
Addenda, Paragraph I 8.1.2, and OMa Code 1996, Paragraph I
8.1.2(b).)

4
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RELIEF REQUEST- 10 (cont'd)

^

Alternative
Testing: The volume of the accumulator drum and the pressure source flow rate

will be sufficient to determine the valve set-pressure. (Ref. AShiE Oh!
Code-1990, Ohic-1994 Addenda, Paragraph I 8.1.2 and Ohta' Code
1996, Paragraph I 8.1.2(b).)

Note: This is a new relief request.

i

.

G
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RELIEF REQUEST- 11
;

System: Various

Components: All safety and relief valves tested under ambient conditions using a test
medium at ambient conditions:

PSV-1241, PSV-1242, PSV-1243, PSV-1403, PSV-1404, PSV-1405,
PSV-1406, PSV-1407, PSV-1412, PSV-1617, PSV-2415, PSV-2421,
PSV-5215, PSV-5216, PSV-5231, PSV-5232, PSV-5237, PSV-5238
PSV-5240, PSV-5241

l Function: Provide over-pressure protection to safety-related systems.

Code Class: Class 2 - PSV-1241, PSV-1242, PSV-1243, PSV-1403, PSV-1404,
PSV-1405, PSV-1406, PSV-1407, PSV-1412, PSV-2415, PSV-2421 '

Class 3 - PSV-1617
j Non-Code - PSV-5215, PSV-5216, PSV-5231, PSV-5232, PSV-5237,
j PSV-5238, PSV-5240, PSV-5241
,

Code Category: C

Code
Requirement: OM-1987, Part 1, Paragraphs 8.1.2.4 and 8.1.3.4

" Temperature Stability. The test method shall be such that the
temperature of the mix body shall be known and stabili:ed before
commencing set pressure testing, with no change in measured
temperature ofmore than 10 deg.-F (5 deg.-C) in 30 minutes." (Same
textfor bothparagraphs)

Relief
Requested: Eliminate the requirement for temperature stabilization when

safety / relief valves are tested at ambient conditions.

Basis for
Relief: For valves tested under normal prevailing ambient conditions with the

test medium at approximately the same temperature, the requirement
for verifying temperature stability is inappropriate and a waste of time
and resources. Based on discussions with valve vendors, there is no
significant effect on valve setpoint at pressures below 150 deg.-F.
Thus, there is little or no consequence of any minor changes in ambient
temperature.
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RELIEF REQUEST - 11/, cont'd)

Basis.for

Relief (cont'd): This has been identified by the OM-1 Code Working Group and the
ASME Code Committees and is reflected in the latest version of the
Code (ASME OM Code-1996) Paragraphs I 4.1.2(d) and I 4.1.3(d). In
addition, for liquid service valves, this is consistent with the NRC
recommendation in NUREG-1482, Paragraph 4.3.9(6).

Alternative
Testing: For safety and relief valves tested under ambient conditions at test

temperatures less than 150 deg.-F, using a test medium at or near the
| prevailing ambient condition the test temperature will be recorded prior

to each test but there will be no verification of thermal equilibrium or
stability performed.

| Note: This is a new relief request.

.

.
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RELIEF REQUEST - 12

System: Various

Components: All safety and relief valves tested under ambient conditions using a test
medium at ambient conditions:

PSV-1241, PSV-1242, PSV-1243, PSV-1403, PSV-1404, PSV-1405
PSV-1406, PSV-1407, PSV-1412, PSV-1617, PSV-2415, PSV-2421,
PSV-5215, PSV-5216, PSV-5231, PSV-5232, PSV-5237, PSV-5238
PSV-5240, PSV-5241

.

Function: Provide over-pressure protection to safety-related systems.
;

Code Class: Class 2 - PSV-1241, PSV-1242, PSV-1243, PSV-1403, PSV-1404,
PSV-1405, 'PSV-1406, PSV-1407, PSV-1412, PSV-2415, PSV-2421
Class 3 - PSV-1617
Non-Code - PSV-5215, PSV-5216, PSV-5231, PSV-5232, PSV-5237,
PSV-5238, PSV-5240, PSV-5241

!-

Code Category: C

Code
Requirement: OM-1987, Part 1, Paragraphs 8.1.2.5 and 8.1.3.5

" Ambient Temperature. The ambient temperature of the operating
environment shall be simulated during the set pressure test. If the
effect of ambient temperature on set pressure can be establishedfor a
particidar valve type, then the va:ve may be set tested using an
ambient temperature different som the operating ambient
temperature. Correlations between the operating and testing ambient

-

temperatures shall comply with the requirements ofparas. 8.3.2 and
8.3.3." (Same testfor bothparagraphs)

Relief
Requested: Eliminate the requirement for developing temperature correlations

between operating and testing ambient temperatures and test valves at
ambient conditions at their respective old set differential set pressure.
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RELIEF REQUEST- 12 (cont'd).

Basis for -
Relief: At the time - the ANO-1 plant systems were designed, valve

specifications were determined by the cognizant design engineer who
_

then established the respective technical purchasing specification for
each valve. Typically this includes a " cold differential test pressure"
that is documented for each valve. Inherent in this effort is the
correlation performed by the engineer or the valve manufacturer. Thus,
adjustment of the set pressure during periodic testing could result in
compensating twice for the temperature difference.

|

Alternative
. Testing: For safety and relief valves tested under ambient mditions the setpoint

acceptance criteria will be based on the " cold differer'ial test pressure"
| provided by the manufacturer or cognizant engic Temperature
! correlation will not be performed.

Note > This is a new reliefrequest.

l

.

.
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APPENDIX 5
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REFUELING OUTAGE JUSTIFICATIONS
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REFUELING OUTAGE JUSTIFICATION I

t

System: Core Flooding Systern

Valve (s): CF-1 A, CF 1B

! Code
Class: 1

Code
Category: AC

Function: These check valves have a closed safety function to act as a pressure boundary
between the RCS and the core flood system. They have an active open safety
function to provide flowpaths for flow from the core flooding tanks to the
Reactor Vessel.

Refueling Ou' age
Justification: These are check valves with no external means for exercising and no external

position indication mechanism. The only practical mearis of exercising them is
to discharge from the core flooding tanks to the Reactor Vessel.

During plant operation at power exercising is not possible since the pressure in
the core flooding tanks cannot overcome the RCS pressure.-

At cold shutdown with the RCS intact (reactor head in place), the limited
volume in the pressurizer is insuflicient to accommodate the influx of water if a

,

core flood tank were to be discharbed into the RCS in suflicient volume to
fully stroke theso valves. In addition, there are system limitations related to
low temperature over-pressurization (LTOP) concerns that severely limit test
conditions.

There is not a practical method to establish a difTerential pressure or reverse
flow, i.e. closure testing, across CF-1 A or CF-1B during eithet power
operation or cold shutdown periods,

Alternate Test
Schedule: Each of these vanws will be panial-stroke exercised during cold shutdown

periods in accordance with the provisions of OMa-1988, Part 10, Section
4.2.1.2.

.
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REFUELING OUTAGE JUSTIFICATION - 1 (cont.)

Alternate Test
Schedule: These valves will be full-stroke exercised during refueling outages using non.

intmsive testing sampling techniques to verify valve operability. The non.
intmsive testing performed on these valves is in accordance with NUREG
1482, Section 4.1.2 guidelines.

Also, each of' hse valves will be subjected to a seat leak test ai least every
two (2) years The leak testing perfermed on these valves will also satisfy the
reverse flow test s equirements for these valves.

I
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REFUELING OUTAGE JUSTIFICATION -2
|

1

System: Core Flooding / Decay lleat System

Yalve(s)t DlI 14 A, Dil-1411

Code
Class: 1

Code
;

Category: AC '

Function: These check valves hcve a closed safety function to act as a pressure boundary
{ between the RCS and the core flood and decay heat removal (LPI) systems.
'

They have an active open safety function to provide flowpaths for flow from
the core flooding tanks and decay heat removal (LPI) pumps to the Reactor
Vessel The maximum flow through the valves is related to the discharge of a
core flooding tank during a large break LOCA.

Refueling Outage

Justification: These are check valves with no external means for exercising and no external
position indication mechanism. The only practical means of exercising them is
to discharge from the core flooding tanks to the Reactor Vessel. The capacity
of the decay heat removal pumps is insullicient to fully open these valves.

*

During plant operation at power exercising is not possible since the pressure in
the core flooding tanks or available pumps cannot overcome the reactor
coolant system (RCS) pressure.

At cold shutdown with the RCS intact (reactor head in place), the limited
volume in the pressurizer is insufficient to accommodate the influx of water if a
core flooding tank were to be discharged into the RCS of suflicient volume to
fully stroke these valves. In addition, there are system limitations and concerns
related to low pressure over pressurization (LTOP) concerns that severely

it test conditions.

Alternate Test
Schedule: Each of these valves will be partial stroke exercised during cold shutdown

periods in accordance with the provisions of OMa 1988, Part 10, Section
4.2.1.2. In addition, these valves will be full stroke exercised during refueling
outages using non intrusive testing sampling techniques to verify valve
operability. The non-intrusive testing performed on these valves is in
accordance with NUREG 1482, Section 4,1,2 guidelines. Also, each of these
valves will be subjected to a seat leak test at least every two (2) years and

*

valve closure is confirmed quarterly,
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|- REFUELING OUTAGE JUSTIFICATION - 3
|

dystem: Reactor Coolant System

Valve (s): Reactor Vessel Internal Vent Valves - RC-1009, RC-1010, RC-1011,
RC 1012, RC 1013, RC-1014, RC 1015, RC-1016

Code
Class: 1

Code
Category: C

Funcilon: Each of these eight (8) check valves in e an active open safety function to
vent the Reactor Vessel upper plenum to the downwmer annulus preventing a
hot leg loop seal from forcing the core water level to drop excessively due to
steam binding (| pressure buildup above the core) following a rupture of the cold
leg piping. They have an active closed safety function to prevent reactor
coolant from flowing from the inlet nozzle to the core outlet thus effectively
bypassing the reactor core.

Refueling Outage
Justification: These are check valves of a special design located within the Reactor Vessel.

They are not equipped with external actuators and do not have position
indicators. There is also no practical method whereby system param-ters can
be used to stroke these valves nor to observe their operation during either
power operation or during cold shutdowns.

Alternate Test
Schedule: Each of these valves will be 'ull stroke exercised manually during each

refueling outage while the reactor vessel head is removed. Both the open and
closed position of these valves will be confirmed by this manual exercising.*

This complies with the requirement of OMa-1988, Part 10, Section 4.3.2.4(c).
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j

HEFUELING OUTAGE JUSTIFICATION - 4
I i

|
,

System: Makeup and Purification / IQn Pressure injection |

;

Valve (s): BW-2, BW-3
i

!

Code
Class: 2

i

Code+

'
Category: C

Function: These stop-check valves have an active open safety function following an ES
; actuation to provide a flowpath to the makeup pump suction header from the
'

Borated Water Storage Tank (BWST). They have an active closed safety
function dunng " piggy back" operation to prevent backflow to the BWST in

: the event that the associated BWST MOV isolation valve fails to close (single
failure protection). During normal plant operation they close to prevent
backflow of water into the decay heat removal system (non-safety function).;

1

, Hefueling Outage
1

Justification: These are stop-check valves with no external means of mosing the obturators
in the open direction. The on!" practical means of exercising them open during

*

i power operation is to pump water from the BWST via the makeup pumps.
4 Because a makeup pump is normally in operation pumping to the reactor
.

coolant system, a flowpath for testing is available, however, adding water in
j this way is undesirable for the following reasons.

! a. The boron concentration in the BWST is considerably greater than that
j of the RCS, thus injecting this water into the RCS would cause an

undesirable negative power transient.

i b. This additional volume of water would cause an undesirable upset in
i the makeup system flow balance with a transient in the Reactor Coolant

Makeup Tank water level.,

:
'

These valves cr.nnot be full stroke excrcised during cold shutdown since
operation of the makeup pumps in other than a makeup mode is not permitted

i due to the possibility oflow temperature over-pressure (LTOP) concerns.
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REFUELING OUTAGE J USTIFICATION - 4 (cont.)

Alternate Test
Schedule: The ability of these valves to close will be confirmed quarterly using system

| parameters.

These v@'es will be partial stroke exercised during cold shutdown periods in
accordance with the provisions of OMa 1988, Part 10, Section 4.2.1.2.

These valves will be full stroke exercised, using flow, during refueling outages.

.

.
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REFUELING OUTAGE JUSTIFICATION - 5

.

System: Decay lleat Removal / Low Pressure injection
,

Yalve(s): BW-4 A, BW-4B

Code
Class: 2

Code
Category: C

,

Function: These check valves have an active open safety function during an ES actuation ,

to provide flowpaths for borated water from the BWST to the suctions of the
low pressure injection pumps and reactor building spray pumps. The design
basis flow for these lines is 4,500 gpm. They have a closed safety function to
prevent water from flowing back to the BWST during recirculation cooling. In
the sequence of shilling to recirculation coolirg (decay heat pump suction from
reactor building sump) the sump suct:on valves are opened first then the
BWST isolation valvea are closed. During this time these check valves must

'

close to prevent gross movement of water frm i the sump to the BWST.

Refueling Outage
Justification: These check valves are in the suction lint, w the low pressure injection and

reactor building spray pumps from the BWST. They are not equipped with
external actuators and do not have position indicators. To provide maximum

3 accident flow in these lines during power operation would require simultaneous
operation of a low pressure injection pump and reactor building spray pump.'

These pumps share common pump discharge test header piping. The first '

check valve in the reactor building spray pun p piping is on the. suction side of
the pump. Consequently, a trip or failure of the reactor building spray pump:

would allow the low pressure injection pump to pressurize the failed reactor
: building spray pump piping back to the first check valve in the reactor building

spray system. Therefore, the suction piping of the reactor building spray pump
; could be overpressurized by an operating low pressure injection pump.

! These check valves cannot be full flow tested during cold shutdowns since
during decay heat removal operations the low pressure injection pumps cannote

'

be aligned to the BWST.
,

N

I
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REFUELING OUTAGE JUSTIFICATION - 5 (cont.) |

l

Alternate Test |

Schedule: These check valves are partial stroke tested quarterly during the testing
performed on the low pressure injection pumps and the reactor building spray
pumps. In addition, these valve are reverse flow (closure) tested quarterly by
establishing a differential pressure across the valve.

These check valves will be full flow tested during refueling outages. This test
will be accomplished by utilizing each low pressure injection pump in
succession in filling the fuel transfer canal in preparation for refueling activities

-

in conjunction with operation of the associated reactor building spray pump on
the test header.

.
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REFUELING OUTAGE JUSTIFICATION . 6

.

System: Service Water System

Valve (s): SW-11, SW-13

Code
Class: Treated as Class 3

Code
Category: C

Function: These check valves have an active open safety function to provide flowpaths
from the service water headers to the suction of the emergency feedwater
pumps when the senice water system is selected as the suction source.

Refueling Outage

Justification: These are check valves with ao external means for exercising and no external
position indication mechanism. The only practical means of exercising them
open is to move water from the senice water system through each valve.
Significant flow through these valves can only be induced by aligning the

'

system for flow to the associated emergency feedwater pumps or attaching a
temporary line to an installed flange connection where the water can be
directed to an appropriate drain path. Pumping senice water into the
condensate or feedwater system would result in unacceptable levels of
contamination of the piping systems that could catastrophically upset plant
chemistry, installing a temporary connection can be done but the manpower
resources required by frequent testing in this way would put an undue burden
on the plant staffif this were performed at a frequency more than once each
refueling.

Alternate Test
Schedule: These valves will be partial flow exercised quarterly by opening the associated

upstream MOV and observing flow through the tell tale drain lines per the
provisions of OMa-1988, Part 10, Section 4.3.2.2.

During each refueling outage these valves will be full-stroke exercised with
flow.

.
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REFUELING OUTAGE JUSTIFICATION - 7

System: Makeup and Purification System

Valve (s): CZ-46 |

Code ;

Class: 2

Code
Category: C

Functio..: This check valve has a closed safety function to provide a boundary between the
Makeup and Purification System and non-code piping.

Refueling Outage
Justification: This is a check valve with no external means for exercising and no external

position indication mechanism. _ Non-code piping upstream of CZ-46 has the
same pressure rating as the piping downstream of CZ-46. The upstream piping
is isolated by normally closed isolation valves. There are no vents or drains
between CZ-46 and these normally closed isolation valves. If these isolation
valves were to be open to test CZ-46 and CZ-46 were to fail then a LOCA
outside containment could be created. Given the passive status of CZ-46, the
remote potential for failure, and the lack of a reasonable way to establish
suflicient reverse difTerential pressure / flow across the valve the only practical
means of confirming the capability of CZ-46 to accomplish its safety function is
by disassembly.

This valve is in the flowpath from the clean waste system to the makeup and
purification system. During cold shutdowns and refueling outages this line'

typically remains isolated since water in the clean waste system is of
insufficient quality to be mixed with makeup water to the RCS,

Alternate Test
Schedule: This valve will be disassembled and inspected during each refueling outage.

Following reassembly, there is not a practical way to establish the closed
position of this valve with system parameters or by non-intrusive testing nor is
it practical to induce forward flow through this valve.

10 of 12
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REFUELING OUTAGE JUSTIFICATION - 8
.

System: Service Water System I

Valve (s): SW-604 A, SW-604B

Code
Class: 3

Code
Category: C

,

Function: These check valves have an open safety function to provide a discharge flow
path from the auxiliary building electrical rooms emergency chiller VCH-4A and
VCil-4B.

Refueling Outage
Justification: These are check valves with no external means for exercising and no external

position indication mechanism. There is not any flow instmmentation in these
lines. The only means of quantifying flow in these lines would be to use
portable flow instmmentation. ANO considers it a hardship to setup the
portable flow instrumentation on a quarterly or cold shutdown ba:,is.

Alternate Test
Schedule: These valves will be partial stroked exercised at least quarterly during the

monthly chiller test. During refueling outages, the ability of these valves to
pass their design flow is confirmed by the use of portable flow instmmentation.

.
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REFUELING OUTAGE JUSTIFICATION - 9

System: Emergency Feedwater System

Valve (s): CS-1196, CS-1198

Code
Class: 3

Code.
Category: C

i

Function: These check valves have an open safety function to provide a discharge flow
path from the emergency feedwater pump bearings cooling systert

Refueling Outage

Justification: These are check valves with no external means for exercising and no external
position indication mechanism. These check valves are in one halfinch piping
downstream of manual throttle valves. The manual valves were throttled by
monitoring the emergency feedwater pump beating temperature. There is not
any flow instrumentation in this piping. There is not any installed temperature
indication on the emergency feedwater pump bearings. The only way to
monitor emergency feedwater pump bearing temperatures is with a contact
pyrometer. Due to the fact that bearing temperature has to stabilize, operator,

i

burden, and equipment run time it is not practical to perform this testing at any
frequency other than once per refuel cycle.

The piping in which these valves are located does not have suflicient isolation
valves to verify the ability of CS-1196 and CS-1198 to open.-

Alternate Test
Schedule: These valves are in piping with a constant flow through them. The ability of

these valves to satisfy their open safety function will be verified once per
refueling outage cycle by monitoring the emergency feedwater pump bearing
temperature with contact pyrometers. The bearing temperatures obtained will
be compared to limits established in the pump operating procedures to confinn
valve operability.
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APPENDIX 6

COLD SIIUTDOWN JUSTIFICATIONS
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COLD SilUTDOWN JUSTlFICATION - 1

System: Steam Generator Secondary System

Valve (s): CV-2691, CV 2692

Code
Class: 2

.

Code
Category: B

Function: These spring-loaded normally-open air-operated valves have an active closed
safety function to isolate the steam generators on a MSLI actuation signal to
prevent unrestricted blowdown of both steam generators in the event of a
downstream steam leak, help ensure a source of steam for EFW pump
operation, and to isolate the steam generators in the event of a tube rupture.
In the open position this valve provides a pathway for steam from the steam
generators to the main turbine generator and auxiliaries. There is no safety
function associated with steam flow downstream of this valve.

Cold Shutdow n
Justification: Closure of either of these valves under power conditions effectively isolates the

associated steam generator. This, in turn, would result in an extreme power
transient and a plant trip. There is a valve control mechanism that allows a
partial stroke (approximately 10%) during power operation.

Alternate Test
Schedule: These valves will be full stroke exercised in the closed direction and fail safe

tested during cold shutdown periods in accordance with the provisions of
OMa-1988, Part 10, Se: tion 4.2.1.2. In addition, these valves will be partial
stroke tested during power operation.

1of32
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COLD SilUTDOWN JUSTIFICATION - 2
i

System: Emergency Feedwater (EFW) System

| Valve (s): FW-SSA, FW-558, FW 56A, FW-56B

Code
Class: 3

Code
Category: C

Function: These check valves have an active open safety function to provide a flowpath !

from the emergency feedwater pumps to the steam generators following an '

EFIC actuation. They have an active closed safety function to prevent
recirculation and provide the required EFW flow to a steam generator in the
event that the associated EFW pump should fail.

'

Cold Shutdown
Justification: Reverse flow closure testing of these check valves during operation is not

possible because it requires the disablement of both emergency feedwater
trains. Testing evolutions which disable multiple trains of a safety system are
not considered prudent in any mode in which that safety system is required to
be operable. Specifically, the suction isolation valves to one train of
emergency feedwater are required to be isolated in conjunction with the
connection of a test jumper to the opposite train from the condensate transfer
header for the performance of this test.

Alternate Test
Schedule: These check valves are full stroke exercised with flow in the open direction

quarterly.

These check valves will be reverse flow exercised during cold shutdowns in
accordance with the provisions of OMa-1988, Part 10, Section 4.3.2.2.-

.
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COLD SilOTDOWN JUSTIFICATION - 3

System: Steam Generator Secondary System

Valve (s): CV-2630. CW2680

Code.
Class: 2

Code
Category: B

Function: These normally-open motor operated valves have an active closed safeiy
function to isolate the main feedwater system from the steam generators
following a MSLI actuation signal. They are normally open to provide
feedwater supply to the steam generators - non safety function.

Cold Shutdown
Justification: Closure of either of these valves during power operation results in the loss of

feedwater to the associated steam generator. This, in turn, would cause a loss
of steam generator level control, severe plant transient, and ultimately a plant
trip. There is, however, a valve control mechanism that allows a partial stroke r

(approximately 10%) during power operation.

Alternate Test
Schedule: These valves will be full stroke exercised in the closed direction during cold

shutdown periods in accordance with the provisions of OMa.1988, Part 10,
Section 4.2.1.2. In addition, these valves will be partial stroke tested during
power operation.

.
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COLD SIIUTDOWN JUSTIFICATION - 4

System: Senice Water System - Intake Structure

Valve (s): SW 1 A, SW 1B, SW-lC

Code
Class: 3

Code
Category: AC

l
Function: These check valves have an active open safety function to proside senice i

water flow from the senice water pumps to the service water headers. They
have an active closed safety function to prevent reverse flow through an idle,

pump. This valve is required to be leak tested to ensure maintenance of ECP
inventory per DBA analysis requirements.

Cold Shutdown

Justification: These are check valves with no external means of moving the obturator or any
external position indication devices. The senice water system provides a
continuous supply of cooling water to the two safety-related (essential) senice
water headers as well as the non-essential header related to main turbine
generator and other plant support auxiliaries. During normal plant operation at
power the heat removal demands of the senice water system require the
operation of at least two and sometimes three pumps. After the system
operation reaches a degree of stability, perturbation of flow to any of the on-
line heat exchangers could have a severe adverse impact on plant operation
with the potential for unacceptable flow and temperature transients. This
situation also precludes any major flow adjustments on specific heat loads. As
such, there is no assurance that, under certain heat load requirements, a pump
can be secured to reverse-flow test its associated discharge check valve.

Alternate Test
Schedule: These check valves will be full-stroke exercised with flow in the open direction

quarterly.

These check valves will be rewtse flow exercised during cold shutdown
periods (or more frequently when practical) in accordance with the provisions
of OMa 1988, Part 10, Section 4.3.2.2.
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COLD SIIUTDOWN JUSTIFICATION - 5

5iystem: Senice Water System

Valve (s): SW-9

Code
Class: 3

Code
Category: AC

Function: This check valve has an active closed safety function to prevent reverse flow
from the senice water system through the intermediate cooling water (ICW)
coolers upon isolation of the senice water supply to the coolers. It opens to
provide return flow from the coolers - non safety function. This valve is
required to be leak tested to ensure maintenance of ECP inventory per DBA
analysis requirements.

Cold Shutdown

Justification: This is a check valve with no external means of moving the obturator or any
external position indication devices, thus reverse flow testing of this valve
requires an extended shutdown of cooling water to the ICW coolers. During,

normal plant operation at power the heat removal demands of the ICW system
requires the supply of cooling water to the ICW coolers. Perturbation of flow
to any of the on line heat exchangers served by ICW (including reactor plant-
auxiliaries) could have a severe adverse impact on plant operation with the
potential for unacceptable flow and temperature transients, equipment damage,

- and a plant trip.

Alternate Test
Schedule: This check valve will be reverse flow exercised during cold shutdown periods

in accordance with the provisions of OMa 1988, Part 10, Section 4.3.2.2.

'

. - .
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COLD SilUTDOWN JUSTIFICATION - 6

System: Senice Water System i

Valve (s): CV-3643

Code
Class: 3

| Code
Category: A

Function: This normally-open motor-operated valve has an active closed sakty function
to maximize senice water flow to the Loop 1 and 2 headers by isolating the

,

auxiliary cooling water (ACW) loop under emergency conditions. It is
required to be leak tested to ensure maintenance of ECP inventory per DBA
analysis requirements.

Cold Shutdown
Justification: Closing this valve equires a shutdown of cooling water to various coolers

supplied by the ACW cooling line. During normal plant operation at power the
heat removal demands of the ACW system requires the supply of cooling water
to the various coolers. Perturbation of flow to any of the on line heat

f exchangers served by ACW (including main turbine generator auxiliaries)
could have a severe adverse impact on plant operation with the potential for
unacceptable flow and temperature transients, equipment damage, and a plant
trip.

Alternate Test
Schedule: This valve will be full-stroke exercised in the closed direction during cold

shutdown periods in accordance with the provisions of OMa 1988, Part 10,
Section 4.2.1.2.

*
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COLD SilUTDOWN JUSTIFICATION - 7

| System: Chilled Water System

Valve (s): AC-60

Code
Class: 2

Code
Category: AC

Function: This normally-open check valve has an active closed safety function to provide
containment isolation. The op:n function of allowing chilled water flow to the
reactor building coolers is not a safety function and this line is normally
isolated under accident conditions.

Cold Shutdown
Justification: This is a check valve with no external means of moving the obturator or any

external position indication devices, thus reverse flow testing of this valve,
'

requires an extended shutdown of the reactor building coolers, and, since these
coolers are the only significant chilled water heat load, the main chillers would

'

also be secured. Performing the evolutions of securing the main chillers and of
providing an alternate means of coolint o the reactor building on a quarterlyt

interval is not practical. The demands on the plant staff and temperature
effects on other parts of the plant are not commensurate with any gain in safety
resulting from performing this test every three months.

Alternate Test
Schedule: This check valve will be reverse flow exercised during cold shutdown periods

in accordance with the provisions of OMa-1988, Part 10, Section 4.3.2.2.
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COLD SilUTDOWN JUSTIFICATION - 8

System: Chilled Water System

Valve (s): CV-6202, CV-6203, CV-6205

Code
Class: 2

| Code
| Category: A

Function: These normally-opo power-operated valves have an active closed safety
function on an ES actuation signal to provide containment isolation. In the
open position they provide flowpaths for the supply and return of chilled water
for cooling in the reactor building - non safety function.

i

Cold Shutdown
Justification: Testing of these valves requires a shutdown of the reactor building coolers,

and, since these coolers are the only significant chilled water heat load, the
main chillers would also be secured. Performing the evolutions of securing the
main chillers and of providing an alternate means of cooling to the reactor
building on a quarterly interval is not practical. The demands on the plant staff
and temperature efTects ori other parts of the plant are not commensurate with
any gain in safety resulting from performing this test every three months.

Alternate Test
Schedule: These valves will be full-stroke exercised in the closed (fail-saft .ested for CV-

6202 and CV-6203) direction during cold shutdown periods in accordance
with the provisions of OMa-1988, Part 10, Section 4.2.1.2.

,

.
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COLD SHUTDOWN JUSTIFICATION - 9-

System: Reactor Coolant System
I

Valve (s): SV-1077, SV-1079

Code

| Class: l_

| Code
Category: B

|

Function: These normally-closed solenoid-operated valves provide the pressure boundary
between the RCS and the containment atmosphere, They have an active open
safety function to vent non condensable gases from the pressurizer to ensure
natural circulation under accident conditions.

Cold Shutdown
Justification: These valves connect directly to the reactor coolant system (RCS) and are the

Class 1 isolation valves for the system, forming part of the RCS boundary,
-

Opening any of these valves during power operation exposes the plant to the,
'

possibility of a valve failure in the open position and the potential of
developing a significant reactor coolant leak. Although the maximum leakage
potential from this line is less than that defined as a loss of coolant accident it
could be of sufficient magnitude as to exceed the ANO 1 Technical
Specification limits and force an expedited plant shutdown and cooldown, in
addition, historical data and operational experience related to these valves
indicate a high potential for seat leakage - a problem that would be exacerbated
by repeated (quarterly) operation at RCS operating pressure.

Alternate Test
Schedule: These valves will be full-stroke exercised in both the open and closed (includes

fail-safe testing) directions during cold shutdown periods in accordance with
the provisions of OMa-1988, Part 10, Section 4.2.1.2.

.

= = - -

9 of 32



. ..
. ..

. .. ._ .

COLD SilUTDOWN JUSTIFICATION 10

System: Reactor Coolant System

Valve (s): SV-1071, SV-1072, SV 1073, SV-1074

Code
Class: 1

Code'
Category: B

j

Function: These normally-closed solenoid operated valves provide the pressure boundary
between the RCS and the containment atmosphere. They have an active open
safety function to vent non-condensable gases from the reactor vessel to ensure
natural circulation under accident conditions.

Cold Shutdown
Justification: These valves connect directly to the reactor coolant system (RCS) and are the

Class 1 isolation valves for the system, forming part of the RCS boundary.
Opening any of these valves during power operation esoses the plant to the
possibility of a valve failure in the open position and the potential of
developing a significant reactor coolant leak. Although the maximum potential
from this line is less than that defined as a loss of coolant accident it could be
of sufficient magnitude as to exceed the ANO-1 Technical Specification limits

j and force an expedited plant shutdown and cooldown. In addition, hist- ical
data and operational experience related to these valves indicate a high potential
for seat leakage - a problem that would be exacerbated by repeated (quarterly)

'

operation at RCS operating pressure.

Alternate Test
Schedule: These valves will be full-stroke exercised in both the open and closed (includes

fail safe testing) directions during cold shutdown periods in accordance with
the provisions of OMa-1988, Part 10, Section 4.2.1.2,

__ _

.
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COLD SilUTDOWN JUSTIFICATION 11

System: Reactor Coolant System

Valve (s): SV-1081, SV-1082, SV-1083, SV-1084
SV-1091, SV-1092, SV-1093, SV-1094

Code
Class: 1

Code
Category: B

Function: These normally-closed solenoid-operated valves provide the pressure boundary
between the RCS and the containment atmosphere. They have an active open
safety function to vent non-condensable gases from the reactor coolant loop
high points to ensure natural circulation under accident conditions.

Cold 3hutdown
Justification: These valves connect directly to the reactor coolant system (RCS) and are the

Class 1 isolation valves for the system, forming part of the RCS boundary.
Opening any of these valves during power operation exposes the plant to the
possibility of a valve failure in the open position and the potential of

l
developing a significant reactor coolant leak. 'Although the maximum potential,

from this line is less than that defmed as a loss of coolant accident it could be
of sufficien j agnitude as to exceed the ANO-1 Technical Specification limits
and force an expedited plant shutdown and cooldown. In addition, historical
data and operational experience related to these valves indicate a high potential
for seat leakage - a problem that would be exacerbated by repeated (quarterly)
operation at RCS operating pressure.

Alternate Test
Schedule: These valves will be full stroke exercised in both the open and closed (includes

fail safe testing) directions during cold shutdown periods in accordance with
the provisions of OMa 1988, Part 10, Section 4.2.1.2.

-
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COLD SHUTDOWN JUSTIFICATION .12

System: Reactor Coolant System .

- Valve (s): PSW1000

Code
Class': 1

Code
Category: B

Function: This pilot operated electromatic relief valve (PORV) has active open safety
functions to relieve RCS pressure to preclude challenging the Code safety
valves, mitigate a tube rupture event, and when the reactor coolant system is
operated at low temperatures this valve provides over-pressure protection
(LTOP) to reactor coolant system components.

Cold Shutdown
Justification: This valve is part of the Class 1 isolation for the RCS, forming part of the RCS

boundary. Opening this valve during power operation exposes the plant to the
possibility of a valve failure in the open position and the potential of
developing a significant reactor coolant leak. In addition, historical data and
operational experience related to this valve indicate a high potential for failure
of this valve to re-close.

^

Alternate Test
Schedule: .This valve will be full-stroke exercised in both the open and closed (includes !

fail-safe testing) directions during cold shutdown periods in accordance with
the provisions of OMa 1988, Pan 10, Section 4.2.1.2.

.

12 0f 32



.

COLD SIIUTDOWN JUSTIFICATION - 13

System: Primary Makeup and Purification System /Iligh Pressure injection

Valve (s): MU 19A, MU-198, MU-19C

Code
Class: 2

Code
Category: C

Function: These check valves have an active open safety function during an ES actuation
to provide flowpaths from the primary makeup pumps via the high pressure
injection headers to the RCS. They have an active closed safety function to

| maximize high pressure injection flow following an ES actuation by preventing
|

'

recirculation through an idle pump.

Cold Shutdown
Jur?.ification: These are check valves with no external means of mosing the obturator in the

open or closed directions or any external position indication devices. DHng
plant operation at power the maximum flow that can be directed through these
valves is limited to that of the reactor coolant system makeup rate which is
substantially less than that required under accident conditions. This limit is
based on the following:

* With a pump operating at the design accident flow, the flowrate into
the reactor coolant system will exceed the letdown capacity and there is
insuflicient space available in the pressurizer to accommodate the influx
ofwater.

*
At the accident flowrate, normal makeup flow would necessarily be
augmented by additional flow directed into the RCS via the high
pressure injection nozzles. This would result in additional thermal
stress cycles at these critical areas.

.

* The capacity of the normal makeup pump suction source (Reactor
Coolant Makeup Tank) is not suflicient to provide flow to the pump
suction at the accident flowrate, thus water from the borated water
storage tank (BWST) would be needed to supplement this water
source. Water in the BWST is maintained at a higher boric acid
concentration than that of the RCS and, as a result, injection of BWST
water into the RCS would result in an unacceptable power transient
that would jeopardize plant operation.
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COLD SHUTDOWN JUSTIFICATION - 13 (cont.)
!
: Alternate Test

j Schedule: These check valves will be reverse flow exercised quarterly.

! These check valves will be full stroke exercised with flow in the open direction.

i during cold shutdown periods in accordance with the provisions of 0Ma 1988,
3

Part 10 Section 4.3.2.2.

{ These check valvea are partial stroke exercised with flow quarterly.

i

.

1

.
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COLD SHUTDOWN JUSTIFICATION - 14

System: Prirauy hiakeup and Purification Sysiem/liigh Pressure injection

Valve (s): hiU-1211, h1U-1212, h1U-1213, hiU-1214, hiU-1215

,

Code
Class: 2

i Code
Category: C,

1

Function: These check valves have an active open safety function during an ES actuation
to provide flowpaths from the primary makeup pumps via the high pressure

-

injection headers to the RCS. hiU-1212 has an active non-safety closed
i function to direct all normal makeup flow to the RCS.

Cold Shutdown
Justification: These are check valves with no external means of moving the obturator in the

open or closed directions or any external position indication devices. During
plant operation at power flow cannot be directed through these valves to the
reactor coolant system based on the following:

With a pump operating at the design accident flow, the flowrate into*

the reactor coolant system will exceed the letdown capacity and there is
insuflicient space available in the pressurizer to accommodate the influx
ofwater.

*
At the accident flowrate water would necessarily be directed into the
RCS via the high pressure injection nozzles. This would result in
additional thermal stress cycles at these critical areas.

The capacity of the normal makeup pump suction source (Reactor
* *

Coolant hiakeup Tank) is not suflicient to provide flow to the pump
suction at the accident flowrate, thus water from the borated water
storage tank (BWST) would be needed to supplement this water
source. Water in the BWST is mairained at a higher boric acid
concentration than that of the RCS and, as a result, injection of BWST
water iato the RCS would result in an unacceptable power transient
that would jeopardize plant operation.

Alternate Test
Schedule: These check valves wi.] be full-stroke exercised in the open direction with flow

during cold shutdown periods in accordance with the provisions of Ohta-1988,
Part 10, Section 4.3.2.2.
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j COLD SIIUTDOWN JUSTIFICATION - 15
t

1

System: Primary Makeup and Purification System /High Pressure Injection
1
'

; Valve (s): MU-1306, MU-1307, MU-1308, MU-1309
,l

Code
: Class: 2
,

! Code
Category: C

; Function: These check valves have an active open safety function during an ES actuation
to provide flowpaths from the primary makeup pumps via the high pressure
injection headers to the RCS.,

Cold Shutdown
Justification: These are check valves with no external means of moving the obturator in the

open or closed directions or any external position indication devices. During
plant operation at power flow cannot be directed through these valves to the
reactor coolant system based on the following:-

'

With a pump operating at the design accident flow, the flowrate into the*
t reactor coolant system will exceed the letdown capacity and there is

insullicient space available in the pressurizer to accommodate the influx-

of wate .

At the accident flowrate water would necessarily be directed into the*

RCS via the high pressure injection nozzles. This would result in
adduional thermal stress cycles at these critical areas.

The capacity of the normal mdeup pump suction source (Reactor*

Coolant Makeup Tank) is not suflicient to provide flow to the pump
suction at the accident flowrate, thus water from the borated water

} storage tank (BWST) would be needed to supplement this water source.
Water in the BWST is maintained at a higher boric acid concentration
than that of the RCS and, as a result, injection of BWST water into the
RCS would result in an unacceptaMa power transient that would
jeopardize plant operation.

,

:

Alterpate Test.

( Schedule: These check valves will be full-stroke exercised in the open direction with flow
I during cold shutdown oriods in accordance with the provisions of OMa-1988,

j Part 10, Section 4.3.2.2.
!

16 of 32



_ _ - _ _ ._ _ _ - - _ _ _ _

COLD SHUTDOWN JUSTIFICATION - 16

System: Primary Makeup and Purification SystenVHigh Pressure Injection

Valve (sh MU-34A, MU-34B, MU-34C, MU-34D

Code
Class: 1

)

Code
Category: C

Function: These check valves have an active open safety function during an ES actuation
to provide HP injection flow into the reactor vessel from RP injection loops.

Cold Shutdown
Justification: These are check valves with no external means of moving the obturator in the

open or closed directions or any external position indication devices. During
plant operation at power full flow cannot be directed through these valves to

i the reactor coolant system based on the following:

With a pump operating at the design accident flow, the flowrate into*

the reactor coolant system will exceed the letdown capacity and there is
insuflicient space available in the pressurizer to accommodate the influx
ofwater.

*
At the accident flowrate water would be directed into the RCS via the
high pressure injection nozzles. This would result in additional thermal
stress cy les at these critical areas (applicable to MU-34A/B/C; MU-
34D is in normal makeup path).

,

The capacity of the normal makeup pump suction source (Reactor
*

Coolant Makeup Tank) is not suflicient to provide flow to the pump
suction at the accident flowrate, thus water from the borated water
storage tank (BWST) would be needed to supplement this water

Water in the BWST is maintained at a higher boric acidsource.

concentration than that of the RCS and, as a result, injection of BWST
- water into the RCF would result in an unacceptable power trensient
that wouldjeopardize plant operation.

Alternate Test
Schedule: These check valves will be full-stroke exercised in the open direction with flow

during cold shutdown periods in accordance with the provisions of OMa-1988,
Part 10, Section 4.3.2.2.

17 of 32
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COLD SIIUTDOWN JUSTIFICATION - 17.

System: Primary Makeup and Purification Systerr re Injection

Valve (s): MU-66A, MU 668, MU 66C, MU46D

Code
Class: 1

Code
Category: C

,

Function: These check valves have an active open safety function during an ES actuation
to provide HP injection flow into the reactor vessel from HP irgection loops.

| Cold Shutdown

Justification: These are stop it sk valves, their handwheels are secured in the open1

direction, with no practical means of moving the obturator in the open or
closed directions or any external position indication devices. During plant
operation at power full flow cannot be directed through these valves to the
reactor coolant system based on the followmg:

With a pump operating at the design accident flow, the flowrate into*

the n ctor coolant system will exceed the letdown capacity and there is
insutucient space available in the pressurizer to accommodate the influx
ofwater.

*
At the accident flowrate water would be directed into the RCS via the
high pressure injection nozzles. This would result in additional thermal-
stress cycles at these critical areas (applicable to MU-66A/B/C; MU-
66D is in normal makeup path).

*
The capacity of the normal makeup pump suction source (Reactor
Coolant Makeup Tank) is not sufficient to provide flow to the pump
suction at the accident flowrate, thus water from the borated water
storage tank (BWST) would be needed to supplement this water

Water in the JWST is maintained at a higher boric acidsource.

concentration than that of the RCS and, as a result, injection of BWST
water into the RCS would result in an unacceptable power transient.

that wouldjeopardize plant operation.

Alternate Test
Schedule: These check valves will be full-stroke exercised in the open direction with flow

during cold shutdown periods in accordance with the provisions of OMa-1988,
Part 10, Section 4.3.2.2.
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COLD SilUTDOWN JUSTIFICATION - 18

System: Primary Makeup and Purification System

Valve (s): CV-1270, CV-1271, CV-1272, CV-1273, CV-1274
,

Code
Class: 2

! Code
Category: A

Function: These normally-open motor-operated valves provide flowpaths for seal water
leakoff from the reactor coolant pumps - non-safety function. They have an
active closed safety function on an ES actuation signal to provide containment
isolation.

Cold Shutdown
Justification: Isolation of the reactor coolant pump seal bleedoff lines or alternate seal

i bleedoffline to the quench tank would subject the seals to severe hydraulic
t

and/or thermal transients, potentially resulting in seal damage or even failure.

Alternate Test
Schedule: These valves will be full-stroke exercised in the closed direction during cold

shutdown periods in accordance with the provisions of OMa-1988, Part 10,
Section 4.2.1.2.

.

l

I
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COLD SilUTDOWN JUSTIFICATION - 19
i
i

System: Primary Makeup and Purification System

Valve (s): CV-1275

Code
Class: 2

Code
Category: B

Function: This normally-open motor-operated stop-check valve has an active closed
safety function to preclude losing suction flow to the HPI pumps by emptying
the Reactor Coolant Makeup Tank when the BWST is aligned to the HPI

'

pump suction. In addition, during " piggy-back" operation it prevents coolant
from entering the Reactor Coolant Makeup Tank and the remainder of the

; purification system.
,

|

Cold Shutdown

Justification: Closing this valve would necessitate the shut down of the running makeup
pump due to the loss of suction. This, in turn, would result in a transient of
pressurizer level and the loss of seal injection flow to the reactor coolant pump
(RCP) seals. The resulting hydraulic and/or thermal transient has the potential
to result in damage to the RCP seals.

L

Alternate Test
Schedule: This valve will be full-stroke exercised in the closed direction duiing cold

shutdown periods in accordance with the provisions of OMa-1988, Part 10,
Section 4.2.1.2.

-
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COLD SliUTDOWN JUSTlFICATION - 20

System: Primary Makeup and Purification System

Valve (s): CV-1300, CV-1301

Code
Class: 2

Code
Category: B

Function: These normally-open motor-operated valves have an active closed safety
function on an ES actuation signal to isolate the minimum flow recirculation
flowpath in order to maximize high pressure injection flow to the reactor
coolant system.

Cold Shutdown
Justification: These valves remain open during normal operation to provide minimum flow

for pump pratection to the running makeup pump. Irelttion of his flowpath in
a non-ES actuated condition places the pump at risk. A small perturbation in
makeup flow requirements could reduce pump flow to less than that required
to preclude pump damage. The makeup pumps are particularly vulnerable to
this phenomenon in a very short time due to their high speed, high head design.

Alternate Test
Schedule: These valves will be full-stroke exercised in the closed direction during cold

shutdown periods in accordance with the provisions of OMa-1988, Part 10,
Section 4.2.1.2.

.
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COLD SilUTDOWN JUSTIFICATION - 21

System: Emergency Feedwater System

Valve (s): FW-13 A, FW-13B

Code
Class: 2

Code
Category: C

; Function: These check valves have an active oren safety function to provide flowpaths
| from the EFW pumps to the steam geaerators. They have a closed safety
| function to prevent reserse flow from the steam generator when EFW system
| is not in service to preclude steam binding of the EFW pumps or damage the
! pump suction header due to over-pressurization.,

I

Cold Shutdown
Justification: These are check valves with no external means for exercising and no external

position indication mechanism. The only practical means of exercising is to
operate an EFW pump discharging to the steam generators. During plant
operation at power this is not practical due to the potential for thennal shock
of the steam generator nozzles and internals. During quarterly testing of the
EFW pumps, flow is routed through a test recirculation line branching off
upstream of these check valves that returns condensate to the respective
pump's suction line, thus testing via this flowpatl. is also impossible.

Alternate Test
Schedule: These check valves will be reverse flow tested quarterly during plant opere+ ion.

These check valves will be full-stroke exercised in the open direction with flow
during cold shutdown periods in accordance with the provisions of OMa-1988,
Part 10, Section 4.3.2.2.

.
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COLD SHUTDOWN JUSTIFICATION - 22

System: Decay Heat Removal System
.

Valve (s): CV-1050, CV-1410

Cede' I

Class: CV-1050 - Class 1
CV-1410 - Class 2

Code
Category: A

|
l

Function: These normally-closed motor-opereted valves have a closed safety function to
l act as a redundant pressure boundary between the reactor coolant system and

the decay heat removal system during power operation. Due to past
commitments, isolation of the reactor coolant system is considered' to be
significantly important and, in response to this, this valve is seat leakage tested.
They have an active open function to provide a decay heat removal flowpath to -
effect plant = cooldown. Note that although this function supports plant
cooldown, it is not required since ANO-1 is licensed for hot shutdown only,
decay heat remm J is considered to be significantly important to safety and
testing in the open direction isjustified.

Cold . Shutdown
Justi'ication: These valves are provided with an interlock feature that prevents opening when

reactor coolant pressure exceeds 290 psig. Overriding this interlock and-
opening either of these valves would subject the low pressure rated portions of
the decay heat removal / low pressure coolant injection system to reactor-
coolant pressures separated by only a single closed valve. This is considered to
be imprudent under normal RCS operating pressure.

Alternate Test
Schedule: These valves will be_ full-stroke exercised _in both _the open and closed

-

- directions during cold shutdown periods in accordance with the provisions of
OMa-1988, Part 10, Section 4.2.1.2.

.

,
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COLD SilUTDOWN JUSTIFICATION - 23

System: Decay Heat Removal System / Low Pressure Coolant Injection

Valve (s): DH-13 A, DH-13 B, DH-17, DH-18

Code
Class: 1

Code
Category: AC

Function: These normally-closed check valves have an active open safety function to
provide for decay heat removal and low pressure injection flow to the reactor

'

vessel. They have a closed safety function during normal plant operation to act
as a pressure boundary between the RCS and the low pressure decay heat
removal system.

Cold Shutdown
Justification: These are check valves with no external means for exercising and no external

position indication mechanism. Exercising (open) requires operating a LPI
(decay heat removal) pump at full flow and injecting into the reactor cool nt

!

system. At power operation this is not possible because the LPI pumps cannot
develop sufficient discharge pressure to overcome reactor coolant system
pressure.

Alternate Test
Schedule: These check valves will be reverse flow tested que.rterly.

These check valves will be full-stroke exercised in the open direction with flow
during cold shutdown periods in accordance with the provisions of OMa-1988,
Part 10, Section 4.3.2.2.

.

24 of 32

.

-



_ _ _ _ __ _ _ _ . _ . . _ . _ . _ _ . _ _ _ - _ . _ - _ . - - - . _ . _ _.~ . _ > _ _ _ - _ _

COLD SIIUTDOWN JUSTIFICATION - 24;

System: Intermediate Cooling Water System
i

j Valve (s): ICW-26

Code
Class: 2

,

Code

j Category: AC

Function: This check valve opens to provide a flowpath for cooling water to the reactor;

coolant pump (RCP) coolers. Cooling of these components is not required for
accident mitigation nor for reactor cooldown, thus this is not considered to be,

a safety function. It has an active closed safety function to provide
'

; containment isolation.
.

Cold Shutdown.

Justification: This is a check valve with no external means for exercising and no external*

position indication mechanism. Exercising (closed) requires shutting down the
system and perfomling a back leakage test. Isolation of this cooling water

! flow at power would result in, at a minimum, undesirable temperature,

transients of RCP seals and motors.

>

Alternate Test,

| Schedule: This check valve will be reverse flow exercised during cold shutdown periods
; in accordance with the provisions of OMa-1988, Part 10, Section 4.3.2.2.

!
.

:
.

r
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COLD SilUTDOWN JUSTIFICATION - 25

System: Intermediate Cooling Water System

Valve (s): ICW-30

Code
Class: 2

Code
Category: AC

Funcilon: This chw valve opens to provide a flowpath for cooling water to the control
rod drive (CRD) coolers - non safety function. Cooling of these components
is not required for accident mitigation nor for reactor cooldown. It has an
active closed safety function to provide containment isolation.

Cold Shutdown
Justification: This is a check valve with no external means for exercising and no external

position indication mechanism. Exercising (closed) requires shutting down the
system and performing a back leakage test. Subsequent high temperature
alarms would require a plant shutdown.

Alternate Test
Schedule: This check valve will be reverse flow exercised during cold shutdown periods

in accordance with the provisions of OMa-1988, Part 10, Section 4.3.2.2.

.
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COLD SHUTDOWN JUSTIFICATION - 26

System: Intermediate Cooling Water System

Valve (s): ICW-ll4

Code
Class: 2

'

Code
Category: AC

Function: This check valve opens to provide a flowpath for cooling water to the reactor
coolant letdown coolers. Cooling of these components is not required for
accident mitigation nor for reactor cooldown, thus this is not considered to be
a safety function. _ lt has an active closed safety function to provide_

containment isolation.

I

Cold Shutdown
Justification: This is a check valve with no external means for exercising and no external

position indication mechanism. Exercising (closed) requires shutting down the
system and performing a back leakage test. At power operation this would
result in securing letdown flow, Securing letdown flow during power
operation would result in thermal transients to nozzles and piping and
perturbations to the makeup system which among other effects will result in a
transient in RCP seal injection which could result in' damage to the RCP seals.

Alternate Test '
Schedule: This check valve will be reverse flow exercised during cold shutdown periods

in accordance with the provisions of OMa-1988, Part 10, Section 4.3.2.2.
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COLD SHUTDOWN JUSTIFICATION - 27

System: Intermediate Cooling Water System

Valve (s): CV-2234, IA-775

Code
Class: 2 (CV-2234),3 (IA-775)

Code
Category: A (CV-2234), C (IA-775)

Function: CV-2234 opens to provide a flowpath for cooling water to the reactor coolant
pump (RCP) motor air and lube oil coolers - non safety function. Cooling of
these components is not required for accident mitigation nor for reactor
cooldown. It has an active closed safety function to provide containment
isolation. IA-775 is the check valve which maintains accumulator pressure
following a loss ofinstrument air to provide motive force for closure of CV-
2234 given a subsequent engineering safeguards isolation signal.

Cold Shutdown
Justification: Closing CV-2234 isolates cooling water flow to the RCP motor air and lube oil

coolers. The loss of cooling water would quickly require shutting off RCP
motors as bearing end motor winding temperatures rise. Therefore, closing
CV-2234 would jeopardize continue operation of the plant in addition to the

; actual temperature transient. Likewise, testing IA-775 would requiring closure
| of CV-2234.

Alternate Test
Scheilule: CV-2234 will be full-stroke exercised in the closed direction during cold

shutdown periods in accordance with the provisions of OMa-1988, Part 10, '

Sections 4.2.1.2 and 4.3.2.2. CV-2234 will also be fail safe tested at that time
which additionally provides IW-775 closure verification.

28 of 32.

!
1

.



_ _ _ . . _ . ._ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ -

'

COLD SIIUTDOWN JUSTlFICATION - 28

System: Intermediate Cooling Water System

Valve (s): CV-2235

Code
Class: 2

|

Code
Category: A

Function: This motor-operated valve opens to provide a flowpath for cooling water to
the control rod drive (CRD) coolers. Cooling of these components is not
required for accident mitigation nor for reactor cooldown, thus this is not
considered to be a safety function. It has an active closed safety function to'.
provide containment isolation.

Cold Shutdown

h + ..ication: Closing this valve requires isolating cooling water flow to the CRD's High
temperature alarm response for multiple CRD's requires a plant trip.

Alternate Test
Schedule: This valve will be fu:1-stroke exercised in the closed direction during cold

shutdown periods in accordance with the provisions OMa-1988, Part 10,
Section 4.2.1.2.

.
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COLD SilUTDOWN JUSTIFICATION - 29
,

System: Intermediate Cooling Water System

Valve (s): CV-2220, CV-2221

Code
Class: 2

j-

Code
Category: A

Function: These motor-operated valves open to provide a flowpath for cooling water
from the reactor coolant pump (RCP) and control rod drive coolers Cooling
of these coinponents is not required for accident mitigation nor for reactor
cooldown, thus this is not considered to be a safety function. It has an active
closed safety function to provide containment isolation.

Cold Shutdown
Justification: Closing these valves requires isolating cooling water flow to the RCP's and the

CRD's. High temperature alarm response for multiple CRD's requires a plant
trip.

Alternate Test
Schedule: These valves will be full-stroke exercised in the closed direction during cold

shutdown periods in accordance with the provisions of OMa-1988, Part 10,
j Section 4.2.1.2.

_

.
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COLD SHUTDOWN JUSTIFICATION - 30

System: Intermediate Cooling Water System

Valve (s): CV-2214, CV-2215, CV-2233, IA-767, IA-771

Code
Class: 2 (CV-2214, CV-2215, CV-2233), 3 (IA-767, IA-771)

Code
Category: A (CV-2214, CV-2215, CV-2233), C (IA-767, IA-771)

Function: CV-2214, CV-2215, and CV-2233 open to provide a flowpath for cooling
water to and from the reactor coolant letdown heat exchangers. Cooling of '

these components is not required foi accident mitigation nor. for reactor
cooldown, thus this is not considered to be a safety function. They have an
active closed safety function to provide containment isolation. The associated
check valves, IA-767 ^nd IA-771, maintain accumulator pressures followit.g a
loss ofinstmment air to provide motive force for closure of CV-2214 and CV-.

2233 given a subsequent engineering safeguards isolation signal.

. Cold Shutdown
I' Justification: At power operation closing CV-2214, CV-2215, or CV-2233 would result in

securing letdown flow. Securing letdown flow during power operation would
result in thermal transients to nozzles and piping and perturbations to the
makeup system which among other effects will result in a transient in RCP seal

injection which could result in damage to the RCP seals. Likewise, testing IA-
767 or IA-771 would require closure of CV-2214 or CV-2233, respectively.

Alternate Test
Schedule: CV-2214, CV-2215 and CV-2233 will be full-stroke exercised in the closed

direction during cold shutdown periods in accordance with the provisions of
OMa-1988, Part 10, Sections 4.2.1.2 and 4.3.2.2. CV-2214 and CV-2233 will
also be fail safe tested at that time which additionally provides IW-767 and IA-
771 closure verification.

.
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COLD SHUTDOWN JUSTIFICATION - 31

System: Decay Heat Removal Sustem

Valve (s): CV-1404

Code
Class: 2

.

Code
Category: B

Function: CV-1404

| Cold Shutdown

| austification: This valve is deenergized and is locked in its closed position during power
1 operation due to Appendix R motor operated valve (hot short) concerns.

Alternate Test
Schedule: This valve will be full-stroke exercised in both the open and closed direction

during cold shutdown periods in accordance with the provisions of OMa 1988,
Part 10, Section 4.2.1.2.

.

-
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APPENDIX 7

DRAWINGS USED IN PREPARATION OF ASME SECTION XI TEST PROGRAM

Drawing No. Title
M-204, SH. 3 Emergency Feedwater
M-204, EH. 5 Emergency Feedwater Storage
M-204, SH. 6 EFW Pump Turbine
M-206, M.1 Steam Generator Secondary
M 206, SH. 2 MSIV Operator Controls
M-209, SH.1 Intake Structure
M-210 Service Water
M-213, SH. 2 Laundry Waste & Containment & Aux. Bldg. Sump Drainage
M-214, SH. 3 Clean Radioactive Liquid Waste
M 215, SH.1 Gaseous Radioactive Waste
M-217, SH.1 Emergency Diesel Generators Fuel Oil System
M 217, SH. 4 Emergency Diesel Generators Starting Air System
M-218, SH. 4 Instrument and Service Air
M-218, SH. 5 Breathing Air
M-219, SH. I Fire Water
M-220, SH. 3 Plant Heating and Startup Boiler
M-221, SH. 2 Emergency Chilled Water - Electrical Rooms
M-222, SH. I Chilled Water System Reactor and Auxiliary Buildings
M-230, SH. Reactor Coolant
M-230, SH. 2 Reactor Coolant
M-231, SH I Makeup and Purification
M-231, SH. 2 Makeup and Purification
M-231, SH. 3 Makeup and Purification
M-232, SH. I Decay Heat Removal
M-233 Chemical Addition
M-234, SH.1 Intermediate Cooling
M-234, SH. 2 Intermediate Cooling
M-235, SH I Spent Fuel Cooling
M-236 Reactor Building Spray and Core Flooding
M-237, SH.1 Sampling
M-261, SH. I Reactor Building HVAC
M-261, SH. 3 Reactor Building HVAC

.
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