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PREFACE

This guide has been developed to assist participating PWR
Utilities in determining the applicability of the various test
results from the EPRI program for their plant-specific evalu-
ations. The overall key to using the guide is to most closely
match the valve/piping configurations tested by EPRI with actual
plant installations. In following this approach care shou,. be
taken not to overlook the results of any test for possible
applicability, i.e., each test conducted on a representative
valve type may have some generic or :indirect appiicability.
However, the closer the tie between specific EPRI tests and the
plant installation, the more direct the applicability of the
results. It is expected that the approach developed in this

guide will be useful for virtually all of the plant evaluations.
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I. INTRODUCTION

purpose of the Application Guide

“he purpose of the applicaticon guide is to prcvide a pro-
cedure for utilities to follnw in preparing plant-specific
submittals in response to NUREG-0737 (*Clarification of
TM1 Action Plan Reguirements”) Section II.D.1-A,
Requirements. Specifically, JUREG-0737 requires the
following:
b An evaluation of safety and relief valve function-
ability for plant-specific operating and accident

conditions.

- I An evaluation of piring and support adecuacy for

plunt-specific conditions.

In preparing the applicaticn guide, it was assumed that

the utilities would obtain assistance from the valve manu-

facturers and NSSS vendors in performing the required

evaluations. Specifically, it was assumed that:

) The utilities (with possible assistznce from architect-
engineers or other piping designers) will perform the eval~-

uations of piping and support adeguacy.

2. The valve manufacturers will perform the evaluations

of valve performance.
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3. The NSSS vendors will perform the evaluaticns of

overpressure protection system performance.

4. The utilites will coordinate the overall evaluation
effort and prepare the plant-specific submittal to

the NRC.

Ti.e delineation of responsibilities ocutlined above is based
on impressions gained throughcut the program regarding which
organization(s) was probably best suiteq to accomplish a
particular task. It is recognized that some utilities may
elect to perform more or fewer tasks than assigned in this
guide. The important point is that the guide highlights
the tasks that neeé to be done and assigns them to an
appropriate organization. The participating utility has
final control over both the scope of work details and the

organization assigned.

The Application Guide is based on directly using test
results from the EPRI program in the plant-specific evalu-
ations. Thus, in order to use the guide, one must estab-
1ish the one (or more) valve/piping configuration tested
by EPRI which most closely matches the plant installation.
It is expected this apprcach will be useful for virtually
all of the plant evaluations. The guide assists in de-

fining the limits of applicability of the EPRI data.
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Contents of the Guide

The contants of the applicatiorn guide are summarizecd in

the following:

B Section IT1 -- Procedure to be Fellowed in
Plant-Specific Evaluations

b Flow Charts for the Evaluaticns

This secticn describes the overall approach
to be followed in performing the evaluations

of valve performance and piping/support adeguacy.

Workscopes for the Evaluaticns

This section discusses the workscopes for the
evaluaticns to be performed by the utilities,
the valve manufacturers, the NSSS vendecrs and

EPRI.

" Section Il -- Evaluation of Test Results for
Plant-Specific conditions

A. Identification of Pertinent Plant Parameters

This section identifies the pertinent plant-

specific safety and relief valve, inlet piping,
discharge piping and valve actuation transient
parameters to be assembled by the utilities for

use in the evaluations.
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B. Procedures for Evaluation of Test Results

This section provides the procedures to be used

in performing the evaluations of valve performance
and piping/support adequacy. For the valve per-
formance evaluation, it provides guidelines for
identifying applicable valve tests, a table to

be used by the valve manufacturer to document
valve performance character.istics, and a suggested
set of acceptance crit for valve performance.
For the piping/support a. _.acy evaluation, it
provides suggested guidelines for the evaluation
and a suggested set of structural arceptance

criteria.

i Identification of Potential Problem Areas and
Possible Alternat.ves to Adaress Undes.irac.e
Valve Periormance

This section provides a listing of potential
problem areas regarding valve performance and
piring/support adegquacy identified based on the
results of the EPRI Safety and Relief Valve

Test Program. It alsc discusses possible alterna-
tives to be considered by the utilities to address

andesirable valve performance features.

Section IV -- Suggested Format for July 1, 1982
Plant-Specific submittal

This section of the guide provides a suggested format
for the July 1, 1982 plant-specific submittal to the

NRC.
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Section V -« References

This section provides a listing of the various EPRI
Program reports to be used by the utilities in per-

forming the plant-specific evaluations.

Section VI =-- Appendices

A. Procedure for Calculation of Valve Back Pressure

This appendix outlines a suggested procedure
and guidelines for the calculation cf valve back

pressure.

B. Procedure for Calculation of Inlet F_p.ng
Pressure Effects

This appendix provides a suggested procedure
and guidelines for the calculation of inlet
piping pressure effects.

S Procedure for Verification of Alternative Methods tc
De usec .n Evaluation Of Piping/Support AGeguacy

This appendix nrovides a suggested procedure to
verify the adeguacy cf the alternative methods to
be used to evaluate the structural adegquacy of the

piping and supports.

D. Procedure for Assessment of Applicability of
Specific EPRI Safety valve Tests

This appendix outlines a procedure to assist in
determining the applicability of EPRI safety valve

tests to specific plant evc.uations.

I-5
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Load Combinations and Acceptance Criteria for
Zhe gafcty ard Relief Vaive 1pznggfﬁafuatzon

This section provides recommended load combinations
and acceptance criteria to be used by the utilities
in evaluating the adeguacy of the safety and re-

lief valve piping and supports,
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II. PROCEDURE TO BE FOLLOWED IN
PLANT-SPECIfIC EVALUATIONS

A. Flow Charts for the Evaluations

3s Evaluation of Valve Perfcrmance

- Safety Valves

The flow chart provided in Table II-l illustrates
the overall procedure to be fcllocwed in perfcrming
the evaluations of safety valve performance. The
input for the evaluations consists of:

. EPR] valve program reports as listed in

Section V of this guide.

¢ List of pertinent plant parameters as
identified in Table III-l.
The evaluations to be performed consist of the

following:

. An evaluation of test results by the valve
manufacturer to identify any potential

problem areas regarding valve performance.

. An evaluation by the NSSS vendor to identify
any potential problem areas regarding overpressure

protection system performance.
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» An evaluation by the utility of possible
alternatives to address .ndesirable valve

performance features.

The output from the evaluations consists of:

' A report for submittal to the NRC which
documents the results of the plant-specific
evaluations. This report would address the
selection ard schedule for implementation
by the vtility of any required modifica-
tions to the valves and/cr the cverpressure

protection system parameters.

Although not shown specifically in the flow chart,
a significant amount of interactiocn is expectec tc
be required among the utility, valve manufacturer
and NSSS vendor during the course of the evalu-
ations. Also, it .: expected that the utilities
will assume the re.onsibility for coord.nating

the overall evaluation effort.

I1 - 2
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- Relief valves

The evaluation of relief valve performance
should alsc be performed following the procecure
shown in Table II-1. However, this esvaluation
should be more straightforward than the safety
valve performance evaluation and it is expected
that the utilities would perform the bulk cf the

evaluation.

Evaluation of Piping/Support .deguacy

The flow chart provided i: Table II-2 illustrates the

overall procedure to be followeé in performing the

evaluations of piping/support adeguacy. The input

for the evaluations consists of:

o verified computer codes for determination of
hydraulic loads and EPRI valve pruyram reports

as listed in Sect.on V of this guide.

. List of pertinent plant parameters as identified
in Table III-l.

The evaluations to be performed by tne utility consist

of the follow ~g:

i An evaluation of the piping stresses and support
loads using the EPRI-provided codes or other
method which has been verified by comparison of
predictions with EPRI test data provided in

Reference 7.

i A comparison of calculated oiping strasses and
support loads with allowables and identification

of any potential problem areas.

I1 - 3



Revision 1

» An evaluation of possible alternatives to
address potential piping/suppcrt problem

areas.

The output of the evaluations consists of a report
for submittal to the NRC which provides the results

cf the plant-specific evaluations. The report may

include, if required, the selection and implementa-

tion schedule >f modifications to the piping and

supports.

B. Workscopes for the Evaluations

Tables II-3 through II-8 summarize the workscopes for the
various evaluations o be performed by the utility, the —alve
manufacturer, the NSSS vendor and EPRI. The tables are

identified as follows:

Table Organization Evaluation

II-3 Utility ‘afety and Relief Valve
Performance

II-4 Utility Piping/Support Adeguacy

II-5 valve Manufacturer Cafety Valve FPerformance

II-6 vValve Manufacturer Relief valve Performance

I1-7 NSS Vendor Safety and Relief Valve
Performance

II1-8 EPRI valve Performance and

Piping/Support Adeguacy

II - 4
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EVALUATIONS OF VALVE PERFORMANCE

EPRI

UTILITY

[
VALVE MANUFACTURER

NESS VENDQR

v -

PROVIDES VALVE
PROGRAM REPORTS
FOR EVALUATIONS

_J PLANT INTORMATION

ASSEMBLES
PERTINENT

‘ (SEE TABLE I1I-1)

[

EVALUATES TEST
RESULTS AND
IDENTIFIES ANY
POTENTIAL PROBLEM
ARSAS REGARDING
VALVE PERFORMANCE

v

EVALUATES TES: I

, RESLULTS AND
| ‘IDENTIFIES ANY
| POTENTIAL PROBLEM

| SYSTEM PERFCAMANCE

l

[ IDENTIFIES

ALTERNATIVE
VALVE

MODIFICATIONS

AS REQUIRED

IDENTIFIES
ALTERNATIVE
SYSTEM/ANALYSIS
MODIFICATIONS
| AS REQUIRED
e Vo e o e o

’

:

PROVIDES

ASSISTANCE
TO UTILITY IN
TVALUATION
AS REQUIRED

EVALUATES
ALTEPNATIVES
AND SELECTS
MODIFICATIONS

SCHEDULES
IMPLEMENTATION
OF SELECTED
MODIFICATIONS
AS REQUIRED

PREPARES
PLANT-SPECIFIC
SUBMITTAL

FOR THE NRC

I1 - 5
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TABLE lI-2

APPLICATION OF VALVE TEST RESULTS TO PLANT = SPECIFIC
EVALUATIONS OF PiPING ADEQUACY

r EPRI UTILITY
L
l PRCVIDES VERIFIED ASSEMBLES
COMPUTER CODE AND PERTINENT
v:::tlrzocnan b PLANT
ORTE FOR
UTILITY EVALUATIONS ,,,g“tigfg’§??,l,

USING EPRI-PROVIDEC
CODE OR CTHER
VERIFIED METHOD
EVALUATES STRESSES
AND SUPPCORT LOADS
IN PIPING

COMPARES LOADS
AND STRESSES
WITH ALLOWABLES
AND IDENTIFIES
ANY 20TENTIAL
PRUBLEM AREAS

[MEvALUTES, SELECTS
AND SCHEDULES
IMPLEMENTATION OF
MODIFICATIONS TO
PIPING AND SUPPORTS

1 AS RECUIRED

PREPARES
PLANT-SPECIFIC
SUBMITTAL

FOR THE NRC

i1 - 6
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TABLE II-3

WCRKSCOPE FOR UTILITY EVALUATION OF
b NCE

—_———— . S—————————————————————— —————— ——————————

utility will perform the following:

Identify pertinent plant information listed in
Table III-1l, including:

- Valve parameters

Inlet piping parameters

Discharge piping parameters

Valve actuation transient parameters

Evaluate alternative modifications identified by valve
manufacturer and/or NSSS vendor and select modifications
for implementation.

Schedule implementation of selected modifications to
valvas.

Prepare plant-specific submittal for the NRC.

11 - 7
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TABLE 1I-4
WORKSCOPE FCR UTILITY EVALUATIONS
h Q UACY

The utility will perfcrm the following:

Identify pertinent plant information listed in
Table I1I-1, including: ,

- Valve parameters

- Inlet piping parameters

- Discharce piping paramezers

- Valve actuation transient parameters

- e Using EPRI-provided code or other verified (by comparison
with valve test results) method, evaliate stresses and
support locads in inlet and discharge piping.

A Compare lnads and stresses with allowable values and
identify any potential problem areas.

4. Evaluate, select and schedule implementation of modifica~
tions to piping and supports as reguired.

S. Prepare plant-specific subm:ittal for the NRC.

11 - 8
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TABLE II-5

WORKSCOPE FOR VALVE
U CATION
OF SAFETY VALVE FERFORMANCE

Bases for Evaluation

T™e following will be provided to the valve manufacturer
for his use in the evaluations:

1.
2.

Applicable EPRT test program outputs.
Plant information listed in Table III-l

Scope of_EVlluation

The valve manufacturer will perform the following:

l.

Define performance for as-installeé valve rinc settings
based on:

" EPRI test data
" valve manufacturer's test data
A valve manufacturer's supporting analysis

The evaluation should:

- Determine which fluid conditions result in stable
or unstable valve performance.

w Establish valve performance characteristics
(e.g., blowdown, 1ift, flow opening timu, etc.).

Define performance for optimal valve ring settings in
accordance with the steps identified in 1 above.

Recommend valve modifications to provide improved
performance, if reeded (e.g., to provide reduced
biowdown, stable water performance, etc.).

Document performance re-ommendations and bases for
recommenda%ions to the utilities.

II1 - 9



Revision 1

TABLE 1I-6

WORKSCOPE FOR VALVE MANUFACTURER
EVALCATIONS OF RELIEF VALVE PERFORMANCE

Bases for Evaluation

The following will be provided to the valve manufacturer
for his use in the evaluations:

1, splicable EPRI test program Cutputs.

b Plant information listed in Table III-1

Scope of Evaluation

The valve manufacturer will perform the following:
: G Establish valve performance characteristics

(e.g., opening time, flow, closing time)

b 4 Recommended valve modifications to provide improved

performance, if needed.

: B Document performance recommendations and bases for

recommendations to the nutilitics,

v

II - 10
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TABLE 1I-7
WORKSCOPE FOR NSSS VENDOR EVALUATION OF

Bases for Evaluation

The following will be provided to the NSSS vendor for
his use in the evaluations:

1.
2.
3.

Applicable EPRI test program outputs.
Plant information listed in Table III-l.
valve perforrance characteristics (e.g., blowdown,

1ift, flow, opening time, e.c.), as established bY
the valve manufacturer.

Scope of Evaluation

The NSSS vendor will perform the following:

1.

Evaluate test results and document system
acceptability or identify any potential problem
areas regarding NESS overpressure protection sys-
tem performance.

If potential problems are identified:

- Identify alternative modifications to NSSS

overpressure protection system and/or overpressure

transient analysis parzmeters to resolve un-
acceptable performance.

” Concur with system/analysis modifications selected
by utility for implementation.

» Prepare report which justifies acceptability
of system/analysis modifications selected for
implementation.

11 - 11
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TABLE I1I-8
WORKSCOPE FCR EPRI EVALUATIONS

Valve Performance

1. Provide valve program reports for utility evaluations.

2. Provide on-going assistance to utilities in the
understanding and use of program outputs as
required.

Piping/Support Adeguacy

Provide verified computer code and valve program reports
for utility evaluations of inlet and discharge piping and
support adegquacy. The code provided by EPRI is to be used
for the calculation of the time-dependent hydraulic loads
applied by the fluid on the piping.

I1 - 12



Revisicn 1

I1I. EVALUATION OF 1TEST RESULTS FOR
P T=-SPE C CONDITION

Identification of Pertinent Plant Parameters

A list of pertinent plant parzneters tc be identified by

the utility is provided in Table III-l. Possible sources

to be used by the utility in compiling the required in-

formation are listed below:

1.

Plant Final Safety Ana.ysis Report/Cold Overpressuri-
zation Analysis Rerort

Plant Technical Specifications
Plant installation drawings and system 1sometrics
Valve Documentation and Nameplate Infcrmation

Initial valve manufacturer's tect data and pericdic
set pressure verification test data.

In addition, the EPRI valve program reports (see Section V)

and the appendices to this guide should be useful as fcllows:

The test conditions justification report (Reference 3)
and plant conditions justification report (References 4,
5 and 6) should be useful in assembling che valve

actuation transient information.

Appendix A provides a procedure to be used for the

calculation of valve back pressure.

Appendix B provides a procedure to be used to calculate
the inlet piping pressure drop associated with valve

opening and pressure rise associated with valve closing.
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B. Procedures for Evaluation of Test Results

1.

Safetv Valve Performance ad Associated

iping/Su rt Adecuac

The procedure to be used to evaluate safety valve

performance for plant-specific conditicns is as

follows:
e Step 1

The utility provides the assembled plant in-
¢éormation (Table III-1) and the applicable EPRI
valve test program output to both the valve

manufacturer and the NSSS vendoer.

Step 2

The valve manuvfacturer identifies the specifi
EPRI tests which are applicable for the plant-
specific safety valve evaluation being performed.
An outline for conducting this type of evaluation

is provided in Appendix D to this report.

Step 3
Based on the information provided by the utility

(see Step 1 ahove) and the valve manufacturer's
own test data and supporting analyses. the valve
manufacturer determines the valve performance
characteristics and completes the performance
summary sheet provided in Table 111-2 for both

as-installed and optimal ring settings.

111 - 2
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Step 4

The utility performs an evalua:ion of safety valve
inlet and discharge piping stresses and piping sup-

port and valve loads-

Step S

The NSSS vendor compares the valve perfcrmance
characteristics listed in Table III-2 with the valve
characteristics assumed in the FSAR (or other design)
overpressure protection system analyses and identifies
any conditions for which the actual anéd assumed valve
performance characteristics are not consistent (see
Table III-3 for performance characteristics to be
considered). Where not consistent, the NSSS vendor
should judge the acceptability of the deviation

anéd provide the basis for his judgment.

Step 6

The utility compares the safety valve piping/suppert
loads and stresses with the allowable values and
jdentifies any conditions for which the allowable
values are exceeded (see Table III-3 for definition

of piping and support allowable loads and stresses).

Step 7
The utility (with assistance from the valve

manufacturer and NSSS vendor as required) identifies
any conditions for which acceptable valve performance

is not obtained. The utility then evaluates

111 - 3
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possible alternatives which could provide

acceptable valve performance and selects any needed

modifications to be made to the valves or piping.

» Step §

The utility, valve manufacturer and NSSS vendor
prepare reports which document their evaluations
and justify the acceptability of any modifications

selected for implementation.

- 8 Relief Valve Performance and Associated Piping/Support
Adeguacy

The procedure to be used to evaluate relief valve per-

formance for plant-specific conditions is outlined in
the following. It is noted that these evaluations
+hould be straichtforward and it is expected that the
utility could perform the bulk of the evaluations.

o Step 1
The utility assembles the plant information (Table

I1I1-1) and the applicable EPRI velve test program
outputs.

. Step 2
Based on the plant information and the EPRI valve test
data, the valve manufacturer (or utility) determines
the valve performance characteristics and completes
the performance summary sheet provided in Table III-4.
This evaluation should consider any differences in the
air and/or electrical supply and for pilot-operated
valves tihe pilot vent discharge tubing for that in-

stalled in plants compared to that tested.

111 - 4
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Step 3

The utility performs an evaluation of relief
valve inlet and discharge piping stresses and

piping support and valve loads.

Step 4

The NSSS vendor (or utility) compares the per-
formance characteristics listed in Table III-4
with the valve characteristics assumed in the cold
overpressurization analyses and identifies any
concitions for which the actual and assumed valve
performance characteristics are not consistent
(see Table III-3 for performance characteristics

to be considered).

Step S

’he utility compares the relief valve piping/
support loads and stresses with the allowable
values and identifies any conditions for which the
allowable values are exceeded (see Table III-3 for
definition of piping and support allowable loads

and stresses).

Step 6

The utility identifies any conditions for which
acceptable valve performance is not obtained,

and then evaluates possible alternatives

III - 5
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which could provide acceptable valve performance

and selects any needed modifications.

. Step 7

The utility, valve manufacturer, and NSSS vendor
prepare repcrts which document their evaluations
and justify the acceptability of any modifications
selected for implementation.

Identification of Potential Problem Areas and

Possible Alternat.ves toO AGGQress Lndesirable
Valve Performance

Based on the results of the EPRI valve tests, it is apparent
that there are some plant conditions which could result in
valve performance characteristics which are not within
acceptable limits (as currently defined). As discussed in
previous sections, the first step in addressing these poten-
tial concerns is to perform analyses to attempt tc demonstrate
that the observed valve performance can be accommodated in

the plant. Should these efforts be unsuccessful, several
alternatives are available to resclve these potential
problems. A list of potential problem areas and some possible
alternatives to be considered to address the undesirable
valve performance is provided in Table III-S5. It should be
noted that this list is not intended to be complete, but

only to serve as a checklist or starting-point for the more
detailed performance evaluations to be performed by the

utilities, valve manufacturers and NSSS vendors.

111 - 6
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Table 1II-6 provides a general summary of the safety valve

test recults obtained in the EPRI program. Some considera-

tions to be taken into account in evaluating off-normal

valve performance for various conditvions as noted in

Table II1I-5 are discussed below:

- Safety Valves

1.

Performance with Steam Flow

For virtually all safety valve/inlet piping
combinations tested, ring settings were established
in the EPRI tests which provided stable valve per-
formance with steam inlet conditions. However,
these ring settings resulted in valve blowdown
outside of normally accepted limits (i.e., greater
than five percent). Therefore, re-evaluation of
selected NSS system overpressure transients should
be performed by the NSSS vendors to show that in-
creased valve blowdown is acceptable. Other poten-
tial alternatives would be to utilize an alternative
valve or shorten the valve inlet piping so that
stable performance can be obtained with reduced

blowdown (i.e., near five percent).

Performance with Subcooled Water Flow

For some of the safety valves tested, the valves

chattered with subcooled water inlet conditions.

111 - 7
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For these cases, if the fluid conditinns for
& specific plant include subcocled water, the
utility/NSSS vendor could show that the subcooled
water can be handled by other than safety valve
actuation. This could be accomglished by use of
the PORVs to vent the flow (at a pressure less
than the safety valve set pressure) or by op-
erator termination of the transient. Another
possible scolution is to utilize an alternative
valve which performs in a stable manner with sub-
cooled water or to modify the existing valve
(e.g., using an assist device) to provide stable

performance.

Performance with Cold Locop Seals

For the tests (with the spring-locaded valves)

which utilized cold loop seals at the valve, a
number of undesirable performance characteristics
resulted, including large pressure oscilla%ions in
the upstream piping, delayed valve opening until loop
seal clearing, and high pressures and loads in the
discharge piping. (Elevated temperature loop seal
tests -resulted in reduced piping loads.) Possible
alternatives to eliminate these undesirable per-
formance features include draining the loop seal,
heating the loop seal to near saturation or

utiliring an alternative valve which provides better

111 - 8
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performance with the loop seal. However, before
a decision to drain or heat loop seals is made,
careful consideration should be given to the
potential conseguences, e.g., increased potential
for valve seat degradation and resulting steam/

hydrogen leakage.

Relief Valves

Accoptable performance was oLtained with most of the
relief valves tested. An off-normal result obtained
was delayed valve closure for two of tie relief valves
(Dresser Electromatic and Target Rock) with £luid
conditions that result from loop seal installations.
For plants which utilize these valves with locp seals,
possible alternatives to consider include heating or
draining of the loop seal, or utilizing an alternative
valve which is less sensitive to the thermal transient.
However, before a decision to drain or heat locp seals
is made, careful consideration should be given to the
potential consequences of such operation as noted

above.

111 - 9
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TABLE III-l
PLANT INFORMATION TO BE ASSEMBLIED BY UTILITY

Following is a list of valve/piping information to be assembled
by the utility for the evaluations:
1. Safety Valve Information

Number of valves

Manufacturer

Type

Size (inlet, outlet, orifice)

Steam flow capacity (rated and maximum)
Design pressure and temperature

Inlet flange raiing

Discharge flange rating

Allowable applied load (should consider the applied load
which resulted during testing)

Set pressure

Accumulation (specified and existing, if available)
Blowdown (specified and existing, if available)

Ring settings (specified and existing, if available)
Original valve procurement specification

Original valve guality assurance packacge
Maintenance documentation package for valve

2. Relief Valve Information
Number of valves
Manufacturer
Type
Size (inlet, outlet, orifice)
Steam flow capacity (actual)

Design pressure

Design temperature
Inlet flange rating
Discharge flange rating

Allowable applied load (should consider the applied loads
which resulted during testing)

I1I - 10
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TABLE 1I1I-1 (Cont'd)

Opening pressure (include all settings)
Closing pressure (include all settings)
Original valve procurement specification
Original valve quality assurance package
Maintznance documentation package for valve
For air-operated valves:

- Air supply system pressure and syscem schematic
(tubing diameter, length, configuration, etc.)

For pilot-cperated valves:

- Electrical supply system voltage and current
and wiring schematic
- Pilot vent path schematic (pipe diameter, length,

configuration, etc.)

Inlet Piping Information
Design pressure

Design temperature

Configuration from pressurizer to valve (include an iscmetric
drawing of the installation showing piping diameter, lencth
and orientatiocon)

Pressurizer nozzle configuration

Loop seal (include volume and temperature of water in
loop seal)

Piping supports (show location on isometric and list type
and capacity of individual supnorts in a table)
Steady-state flow pressure drop (including velocity head){l)
Acoustic wave pressure amplitudell)

Discharge Piping Information
Design pressure
Design temperature

Configuration (include an isometric drawing of the
installation showing piping diameter, length and orientation)

Pressurizer relief tank design pressure

Piping supports (show location on isometric and list type
and capacity of individual supports in a table)

fote: (1) See Appendix B, applies tc safety valves only.
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Revision 1

TABLE III - 1 (Cont'd)

S valve Actuation Transient Information

- FSAR Transients

Pressure (opening, peak, closing)
Temperature
Pressurization rate at valve opening

(2)

Maximum back pressure (steam condition)

Fluid range (e.g., saturated steam, saturated water,
steam to water transition, subcoocled water)

Valves actuated (number and type)

- Cold Overpressure Transients (1)

Pressure ranges (opening, peak, closing)
Corresponding temperature ranges
Pressurization rate at valve opening

Maximum back pressure(z)

(steam condition)
Fluid range
valves actuated (number and type)

(1)

- Extended High-Pressure Injection Transients

Pressure range (opening, peak, closing)
Corresponding temperature range
Initial pressurization rate

2)

Maximum back pressure( (steam condition)

Fluid range
valves actuated (number and type)

Notes: (1) Appiies to relief valves o ly
(2) See Appendix A
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Revision 1

TABLE III-2

SAFETY VALVE PERFORMANCE
UMMARY SHEET

Parameters for Safety Valve Installation in Plant

The follecwing parameters are to be tabulated for the plant
installation. They are to be used to identify the

tests with the representative valve/piping configuration
most nearly corresponding to the plant configuration.

Safety Valve

- Manufacturer

- Type
- Size

2. inlet Piping
- Piping length

- Piping diameter
- Dry or loop-seal

= Discharge Piping

- Back pressure range (for steam actuation)

4. Inlet Piping Pressure Drop (Steam Actuation)

- Steady-state
- Acoustic (after loop seal discharge)

5. Applicable Test Numbers

(Selected by comparing preceding information with
EPRI test data)

6. valve Ring Settings

Ring Settings
Ring As-Installed Optimal

Upper
Middle
Lower
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Revision 1

TABLE I1I-2 (Cont'd)

B. Valve Performance Summary

The following valve performance characteristics are to be
determined from the data for the applicable tests for
both as-installed and optimal ring settings.

X. Behavior Mode

Fluid Condition Stable | Chatter | Other

Saturated steam
Loop seal

Transition
Water

- 650°F

- 550°F

- 400°F

- 8 Performance Characteristics"”

Flow | Closing
Fluid Opening Opening Capacity| rressure
Condition Pressure (psia) |Time (sec)! (lb/sec) | (psia)

Saturated steam | 5
Loop seal

Transition

Water

- 650°F
- 550°F
- 400°F

* In addition, determine maximum back pressure for
saturated steam condition.

111 - 14



Revisicn 1

TABLE III-3
DEFINITION OF ACCEPTABLE PERFORMANCE FOR
Y AND F VALVES AND

NLET AND DISCHARGE ING

Following is a definition of acceptable performance for
safety and relief valves an .nlet ané discharge piping:

A. Safety Valves

o valves open and close in a stable manner. (A pinimum
amount of valve chatter or flutter 1is permitted pro-
vided no change in critical valve dimensions or
wear of seating surfaces results.) See Note {1}.

- 2N valve performance characteristics are consistent with
FSAR (or other design) overpressure analysis assumptions,
including:

opening pressure

opening time

flow capacity

closing pressure (i.e., blowdown)

B. Relief Valves

Valve performance characteristics are consistent with
cold overpressurization analysis assumptions, including:

- opening time
- £low capacity
- closing time

e Inlet Piging (see Note 2)

1. Piping stresses during valve discharge transient
less than design stresses.
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