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EPRI PERSPECTIVE

PROJECT DESCRIPTION

The project described by this report is part of the overall
Pressurized Water Reactor (PWR) Safety and Relief Valve Test
Program and focuses on the examination and testing of valves
that actuated under transient conditions in a nuclear unit.

On February 26, 1980, Crystal River Unit No. 3 experienced an
electrical system malfunction that led to power operated
relief valve (PORV) actuation, a reactor trip, initiation of
high-pressure safety injection, and eventually activation cf

a pressurizer safety valve. Analysis of these transient and
resultant conditions shows that the primary system was indeed
"solid," i.e., no steam bubble in the pressurizer, and that
the safety valve discharged water for approximately two hours.
Actuation of the pressurizer safety valves under an, condition
is rare; and, according to a rather extensive literature
search, this event was the first where ligquid flowed through a
safety valve, This project examined the internal portions of
the affected valves and "pop" tested the safety valves to

determine if the setpoints in the plant were reproducible.
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this program to find out wkere the second
safety valve would have actuated had primary system pressure
continued to rise. Another objective was to determine the
condition of th

1@ PORV via detailed examination and an assess-

ment of the discharge piping.

PROJECT rs
The objectives of the project were successfully met in all
There were no signs of damage to any of the valve:
ributable to the transient, specifically the liquid dis-
The safety valve that actuated performed under con-
conditions as it did in the plant. The safety valve

that did not actuate would have, had the primary pressure

increased to around 2470 psig. No evidence of damage was

found during the inspection of the discharge piping.
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I. INTRODUCTION

In February 1980, an abnormal transient occurred at the
Crystal River Unit No. 3 (CR-3) Nuclear Generating Station.
The cause of this transient was an electrical system malfunction
which opened the power operated relief valve (PORV, on \.e
pressurizer and held it open electrically for approximately

5 to 7 minutes unt:1 the PORV was isolated by closing the
upstream block valve. A reactor trip, system blowdown to
about 1350 psig, and automatic initiation of high pressure
injection into the reactor coolant system occurred within the
first few minutes of the transient. The addition of high
pressure injection flow filled the pressurizer, increased
reactor coolant system pressure, and eventually resulted in
actuation of one of the two spring-loaded safety valves
installed on the pressurizer. This safety valve subseguently
cycled open and closiud over a period of up to 2 hours. During
the course of the transient, the PORV opened and discharged
saturated steam (and possibly water) and the safety valve
opened on steam and/or water and subsequently discharged

solid water.

The transient was terminated without damage oi other adverse
effects. However, because of the fact that the safety valve
(and possibly the PORV) discharged water flows for which

they were not designed, a program was undertaken by EPRI to



evaluate the effect of these conditions on the valves and

connecting piping.

The purpose of this report is to present the results of these
investigations. Specifically, this report describes (1) the
safety and relief valves and overpressure protection system
installed at Crystal River Unit No. 3, (2) the transient which
occurred at Crystal River Unit No. 3, and (3) the results of
examinations and tests of the Crystal River Unit No. 3 PORV,

safety valves and discharge piping.

The cooperation and the assistance of representatives of
Florida Power Corporation, Babcock and Wilcox, Dresser
Industries, and Wyle Labs, who participated in this effort

are gratefully acknowledged.
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JII. DISCUSSION

The CR-3 overpressure protection system, the transient which

occurred at Crystal River in February 1980 and results of

subsequent examinations and tests of the CR-3 PORV and safety

valves are described below.

A'

Crystal River-3 Overpressure Protection System

The Crystal River-3 nuclear generating station is a
pressurized water reactor designed by Babcock and Wilcox
and owned and operated by Florida Power Corporation.

The reactor system includes a single power operated relief
valve (PORV) and two spring-loaded safety valves which are
mounted on top of the pressurizer. The safety valves are
designated RCV-8 and RCV-9; the PORV is designated RCV-10.
The PORV is provided with a remotely operable steam isola-
tion (block) valve. The PORV and safety valves discharge
to a drain tank inside containment. The arrangement of
these valves and discharge piping at the top of the

pressurizer are shown in Figure 1.

The specific types and characteristics of the PORV and
safety valves are as follows:

1. PORV

Manufacturer - Dresser Induntries
Model No. = 31533VX-3 Electrom:c:ic Relief Valve

Size - 2-1/2" x 4"






open. Under these conditions, the reactor coolant system
pressure continued to rise for approximately 23 seconds,

at whizh time bcth reactor and turbine trips were

initiated automatically at the overpressure trip point of
2300 psig. The reactor coolant system pressure peaked at
2320 psig and as a result of the reactor trip and the open
PORV, dropped to 1500 psig within 3 minutes of the beginning
of the transient. At this poini, two additional high
pressure injection pumps automatically initiated injection
into t’ eactor coolant system (one high pressure injection
pump was already operating lor normal system make-up) and
provide? 2 toteél injection flow into the system of about
1100 gpm. At this point in time, the plant operators
secured the reactor coolant pumps and isolate” *' - open

PORV using the upstream isolat.ion valve. It is estimated
that the PORV was isolated at about 5 to 7 minutes after

initiation of the transient.

With the high pressure injection pumps still on and the
PORV isolated, the reactor coolant system pressure
increased. After approximately 9-1/2 minutes into the
transient, safety valve RCV-8 opened at a pressure of
about 2400 psig. For the next 20 minutes, it appears that
RCV-8 remained open and then reclosed at approximately

2300 psi . A portion of the transient is shown in Figure 4.

Subsequei. .y, the operators throttled the high pressure

injection flow rate and opened let-down system isolation
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saturated steam during the approximately 5 to 7 minutes
that it was discharging. This is consistent with the
pressure trace given in Figure 4. However, there is a
possibility that the pressurizer could have filled

solid while the PORV was still open (at about 6 minutes
into the t¢ransient) and that the PORV was isoclated at
about 9 minutes into .he transient. In thi. eventuality,
the PORV could have ¢ ischarged saturated or slightly

sub-cooled water.

Safety Valve RCV-8 - Safety vilve RCV-8 opened initially

at 2400 psig, which is about 100 psi below its initial
set pressure. A reasonable i ‘terpretation of che
pressure trace given in Figur: ° ‘s that after PORV
isolation, at about 6 minutes a: transient initiation,
the pressurizer filled solid at about 9 minutes. Safety
valve RCV-8 opened after about 9-1/2 minutec. In this
case, RCV-8 would have opened on water and disch r-ed
saturated ind sub-cooled water over the next two hours.
It is possible that a small amount of steam was presaut
in the pressurizer nozzle under safety valve RCV-8
during its initial "pop." It is very likely, however,
that the second and any subsequent "pops" of RCV-8
occurred with only water in the pressurizer and safety
valve nozzle and that RCV-8 discharged water for

essentially all of the time it was open.

-. 10 =~



Safety Valve RCV-9 - Valve taii pipe thermocouple

measurements during this transient indicate that
safety valve RCV-9 did not open or leak during the
event. These measurements are considered valid since
individual discharge lines run from each valve to the

RCDT.

On-Site Examinations and Tests

In April 1 80, PORV RCV-10 and safety valves RCV-8 and
RCV-9 were removed from the CR-3 plant. During this
operation, a number of inspections and tests were performed
by representatives cf Florida Power Corporation, Babcock
and Wilcox, Dresser and EPRI. The results of these
examinations and tests are as follows:
1. Visual examination of the PORV and its operator,
inciuding the solenoid linkages, showed no abnormal
conditions or evidence of damage. The operator

linkages were in the normal, closed position.

2. Electrical actuation tests were made which confirmed
that the solenoid and linkage to the PORV pilot
operated properly when energized and de-energized

repeatedly from the control room.

3. Visual examinations of the discharge piping for the
PORV and the adjacent spring-loaded safety valves
(RCV-8 and -9) indicated no damage or deformation to
the piping or supports. A portion of this piping and
supports is shown in Figure 1.

-1l =



4. There was no evidence of cold spring in the discharge

piping when the valves were removed.

The PORV was removed to the radioactive machine shop for
disassembly at CR-3. Examination of the valve inlet and
outlet ports prior to disassembly showed no signs of
leakage in the form of steam cutting or boric acid crystal

accumulation.

The following obscrvations were made during PORV disassembly

and subsequent examination of valve internal parts.

1. The valve pilot guide (Part 12) was discolored on its
OD, but showed no signs of damage. The ID of the pilot
disc guide had slight circumferential wear marks at
the top of the guide. These marks were visible, but
could not be identified by feel, and are considered
normal wear marks. The mating surfaces of the pilot

disc showed no wear of any kind.

2. The pilot valve bellows (Part 14A) were intact and

appeared undamaged.

3. The pilot disc (Part 10) had a 1/8-inch long discolor-
ation on its seating surface. The discolored area
could not be felt by hand, but could be the result of

slight pilot leakage at some time in the past.

4. The main disc retaining plate and locking devices were

in place and undamaged. It was noted that the central

i 38 -
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parts as compared to their condition prior to test.
Photographs of RCV-8 parts following steam testing

are presented in Figures 22 through 30.

In summary, there was no evidence of any damage due

to the test or previous operation in the plant, except
for the steam cutting and erosion of the seat, disc
and adjacent surfaces due to the 1 to 1-1/2 gpm leak

rate.

Following these inspections, RCV-8 was completely
refurbished and reassembled for set pressure adjustment

and verification test.

Steam Test of RCV-9

Safety valve RCV-9 was inspected and photographed as
received and was installed nn the test loop for set
pressure test. Photoaraphs of RCV-9 a7 received are
shown in Figures 31 through *3. “he test procedure
and facility used were the same as for RCV-8. The
tests of RCV-Y resulted in lift pressures of 2472 psig,
2466 psig and 2466 psig. There was no steam leakage
before, during or after these tests. Operation of the

valve was normal in every respect.

Inspection of RCV-9

Safety valve RCV-9 was removed from the test facility,

disassembl2d and inspected. Results of these inspec-

tions showed no evidence of distress, leakage or abnormal

- 19 -
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NOMENCLATURE

NO.

1 1 MAIN BASE-PILOT BASE ASSEM
(WELDED, INTEGRAL ASSEM )

1A 1 INLET FLANGE

18 1 OUTLET FLANGE

IC 1 CAGE

ID 1 TUBEINSERT

IE 8 MAINBASE INLET STUD

IF 1 PILOT BASE

16 4 PILOT BASESTUD

2 8 INLETSTUD NUT

3 1 MAINDISC

3A 1 PISTONRING

] 1 MAIN DISC SPRING

5 1 GUIDE

6 1 GUIDE GASKET

7 ! GUIDE XETAINER PLUG

] 1 RETAINER PLUG CAP SCREW

8A 1 CAPSCREW LOCKWASHER

88 1 LOCKSCREW

8C 1 LOCK SCREW LOCKWASHER

g 1 SEAL WIRE

10 1 PILOTDISC

1 1 PILOT DISC SPRING

12 1 SEAT BUSHING

124 1 LOWER GASKET

126 2 UPPERGASKET

13 1 LOWERS: NDLE

18 1 BELLOV.ASSEM.
(WELDED, I TEGRAL ASSEM )

14A 1 BELLOWS

148 FLANGE

14C 1 PISTON

15 1 UPPERSPINDLE

16 4 PILOTSTUDNUT

17 1 SOLENOID BRACKET

18 1 LEVER

19 1 LEVERPINASSEM.

194 1 SHOULDER SCREW

198 1 NUT

Figure 2 (Cont'd)




REF.

NO

Q1Y

NOMENCLATURE

19C
190
19€
20
20A
1
L
22A
23
24
24A
25
26
27
28
29
30
31
32
32A
328
33
34
34A
35
36
37
37A
38
38A
388
38C
38D
38¢
39
39A
40
11
42
43
44

et bt ) e (D WD e e e B B e G0 ND N e e b b A PO AD ND et e b S D5 e Sn B e e e b A e

—
o

SRACKET BUSHING
LEVER BUSHING
COTTERPIN

ADJUSTING SCREW
LOCKNUT

BRACKET PLATE
BRACKET PLATE CAP SCREW
LOCKWASHER

SOLENOID

SOLENOID CAP SCREW
LOCKWASHER

PLUNGER HEAD

LEFT HAND SPRING GUIDE
RIGHT HAND SPRING GUIDE
PLUNGER SPRING

PLAIN SPRING WASHER
SPRING COTTER PIN
GUIDE BRACKET

GUIDE BRACKET BOLT
LOCKWASHER

NUT

SWITCH

SWITCH MACHINE SCREW
LOCKWASHER

SPRING GUIDE CAP SCREW
SPECIAL SPRING GUIDE SCREW
SPRING GUIDE NUT
LOCKXWASHER

BRACKET COVER ASSEM
LEFT HAND COVER

RIGHT HAND COVER
MACHINE SCREW
LOCKWASHER

NUT

SOLENOID COVER
MACHINE SCREW
NMAMEPLATE

TAG PLATE

CAUTION PLATE
SOLENOID NAMEPLATE
NAMEPLATE SCREW

Figure 2 (Cont'd)
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TYPE 2112 31739A-1

3.31739A 1
3-31759A 1
4-31749A.1

REF NO Q1Y NOMENCLATURE

1 BASE ASSEMBLY

1A 1 | BASE

18 1 | OUTLET FLANGE

IC 1 | NOZZLE

1D 1 | CSealor gasket

13 4 | weB

2 1 | BONNET

2A 1 | BONNET PLUG

3 12 | BONNET STUD

4 12 | BONNET STUD NUT

5 1 | DIsc

6 BELLOWS ASSEMBLY

6A 1 | BELLOWS

68 1 | DISCNUT

6C 1 | FLANGE

6D 1 | FLANGE ADAPTOR

7 1 | SPINDLE

8 SPRING & WASHER ASSEMBLY

8A 1 | SPRING

88 1 | BOTTOM SPRING WASHER

8C 1 | TOP SPRING WASHER

8D 1| PIN

9 1 | COMPRESSION SCREW

10 1 | COMPRESSION SCREW NUT

1 1 | DISCHOLDIR

12 1 | GUIDE

13 2 | GUINE SASKET

14 1 | SUPPORT PLATE

15 2 | SUPPORT PLATE GASKET

16 1 | WASHER RETAINER

17 1 | FLOATING WASHER

18 1 | RCTAINER CAP SCREW

19 1 | LuFTSTOP

20 1 | LIFTSTOPCOTTER PIN

21 1 | DISCCOLLAR

22 1 | DISCCOLLARCOTTER PIN

23 1 | UPPER ADJUSTING RING

24 I | UPPER ADJUSTING RING PIN

Figure 3 (Cont'd)
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25
26
27
28
29
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32
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39
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42
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45
46
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MIDDLE ADJUSTING RING

MIDDLE ADJUSTING RING PIN

LOWER ADJUSTING RING

LOWER ADJUSTING RING PIN

PIN GASKET

CAP

CAP GASKET

CAP STUD

CAP STUD NUT
LEVER

LIFTING FORK
LEVER NUT

LEVER SHAFT
PACKING
PACKING NUT
COLLAR
RETAINING RING
RELEASE NUT
RELEASE NUT COTTER PIN
GAG

GAG PLUG

GAG PLUG GASKET

Figure 3 (Cont'd)
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Figure 7. PILOT BELLOWS ASSEMBLY (Part 14)



Figure 8. PILOT DISC (Part 10)



Figure 9. MAIN DISC (Part 3)



Figure 10. MAIN DISC GUIDE (Part 5)













DISC

(Part 5
r- CLEARANCE
Required - .029 - .042
DISC N '
NUT Actual Zero
(Part 6B)
CLEARANCE
174" (6.4 mm) _
DIA HOLE Required - .012 - .018
Actual - .044 - ,045
DISC
HOLDER
(Part 11)

Figure 14. DISC TO BELLOWS
CLEARANCE
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V. APPENDICES

EPRI. Inspection and Test Guidelines for
Crvstal River-3 Safety Valves, 1980, pp. 1-4.

Wyle Laboratories. Test Procedure for Steam Set
Pressure and Leakage Testin% of Sprlnngperated
Safety Valves, February 198 pp. 1-14,

Wyle Laboratories. Dresser Pressurizer Safety
Valve Inspection, Refurbishment and Test Report,
1980, title page through page 29.




1.0

2.0

3.0

ELECTRIC POWER RESEARCH INSTITUTE
INSPECTION AND TEST GUIDELINES FOR
CRYSTAL RIVER -3 SAFETY VALVES

Purpose:

The purpose of this document is to specifiy and define the require-
ments associated with tests and inspections of Crystal River Unit 3
(CR-3) safety valves RCV-8 and RCV-9. These valves were installed
and functional during a sys*em transient that took place at CR-3

February 26, 1980. During this transient, RCV-8 opened and closed, perhaps

several times, and discharged steam and water. RCV-9 apparently did
not open during the transient.

Objectives:

The objective cf these inspectiois and tests is to determine the
present condition of the valves a:1 to identify any effects of the
transient - and specifically, the effects of steam and water flow
through RCV-8 - on the integrity and operability of the valves. It
is also desired tc determine the reason that valve RCV-8 opened at
an indicated system pressure of about 2400 psig in lieu of the
.pecified valve set pressure of 2500 psig.

Prerequisites:

The inspections and tests are considered part of the PWR Safety and
Relief Valve Test Program. Therefore EPRI will direct the various
parts of this project either through an EPRI staff member or other.
authorized agent at the Wyle facilities. A1l work accomplished
during this effort will be done by qualified Wyle or Dresser
Industries personnel in accordance with standard approved procedures.
N~ valve modifications or refurbishment will be done unless approved
by EPRI and under the direct supervision of a qualified Dresser
Industries representative. Qualified Wyle personnel may alter or

modify a valve if approved by EPRI and authorized in writing by
Dresser Industries.



4.0 References

5.0

6.0

4.1
4.2
4.3

Technical Service Agreement with Wyle Laboratories.

Wyle Quotation No. 544/4002/CP.

Letic~ J D.E. Jeffr.es (EPRI) to Ray Scates (Wyle) dated
March 24, 1980.

Wyle Test Procedure No. 1009 for Steam Set Pressure and Leakage
Testing of Spring Operated Safety Valves.

Wyle Laboratories Quality Assurance rolirisc =-. rrocedures
Manual.

Instruction Manuals for Dresser Spring Operated Safety Valves
Model 31739A.

Dresser Special Procedures for Disassembly of Spring Operated
Safety Valves (to ensure original set pressure and spring
preioad).

Time Required

(To be estimated by Wyle later).

Overview

6.1

6.2

Inspection - both safety valves, RCV-8 and RCV-9, will be
inspected prior to having any work performed. Exterior con-
dition will be noted and photographs will be taken. The valves
will then be disassembled and the internal components wil' be
examined and critical dimensions checked. Extensive photographs
will be made of the disassembled valves. A1l facets of tre
inspection will be documented. RCV-8 will be reassembled a.
close to the "as received" condition as possible. (Note: a
special procedure is to be used in the disassembly of RLV-8 -

a proceduie that will maintain the original spring preload and
et pressure adjustment). RCV-9 will be refurbished as
required to restore it to a condition where it can be returned
to CR-3 as a spare pressurizer safety valve.

Tests - RCV-9 will be tested for leakage and set pressure
before disassembly and inspection. Both RCY-8 and RCV-9 will



be checked for set pressure and leakage after refurbishment/
reassembly.

NOTE :
Be careful not to change set pressures or blowdown

ring adjustments during the inspection or photography
sequence.

7.0 Inspections and Tests

7.1 Pre-disassembly Inspections - On receipt the valves are to be
removed from their packaging, all protective covering is to be
removed and the valves set up for inspections and photographs.
Placards are to be made for each valve identifying the valve
and orientation. These placards are to be utilized to describe
the photographs as pictures are taken of the front, both sides,
back, and inlet & outlet ports (looking into the valves).
Close-up photographs are to be taken of any abnormalities and/
or deposits of foreign material in the valve ports.

7.2 Test of RCV-9 - Following completion of the inspections outlined
in 7.1 above, but without valve disassembly, valve RCV-9 is to be
installed in a steam test facility for set pressure verification
tests. Set pressure (and, if possible, blowdown) should be
measured along with seat leakage (before and after each pop)
1n acrordance with reference 4.4 or approved variation thereof.
A1l results are to be documented in accordance with reference 4.5.

7.3 Disassembly and Inspection of RCV-8 - Valve RCV-8 is to be dis-
assembled in accordance with a special disassembly procedure
(by Dresser) in which the valve spring, set pressure adjusting
nut and yoke assembly are removed without changing set pressure
adjustment or the main spring preload. Special tools and/or
fixtures may be required for this operation. It is the intent
of this procedure that the same set pressure of the valve be
retained during valve disassembly and inspection so that the
valve can be reassembled in the same configuration (and with
the same spring preload) as-received at Wyle. Visual examination
shall be made and documented (by written notation and photoaraphs)
of each part removed at each major stage of disassembly. Positions



of blowdown adjusting rings shall be noted for subsequent
reassembly. Of particular interest are any signs of distress
(9alling, scoring, pitting, or unusual wear marks) and any
signs of binding, chattering or leakage. Close-up photographs
shall be taken of any such abnormalities.

Following disassembly, the valve ports shall be laid out on a
suitable surface (without any cleaning or decontamination)
labelled and photographed.

7.4 Disassembly and Inspection of RCV-9 - Valve RCV-9 shall be
disassembled in accordance with standard Technical Manual pro-
cedures and inspected in the same manier as vaive RCv-8,
specified in paragraph 7.3 above. Note: The special pro-
cedure utilized to disassemble the valve maintaining
spring preload, e¢tc., is not required for RCV-9. After com-
pletion of inspecticn, valve RCV-9 shall be i rurbished and
reassembled under the direction of ths Drezser representativ .

7.5 Re-assembly of RCV-8 - Unless valve RCV-8 is determined to be
in a damaged condition by Dresser and EPRI representatives, it
is to be re-assembled without re-work or seat reconditioning.
Photographs, measurements and match marks should be used (as
appropriate) to assemble and set RCV-8 as closely as possible
in the same configuration as received.

7.6 Final Testing of Both Valves - Both RCV-8 and RCV-9 are to be
installed in the steam test facility and have set pressure
verification and seat leakage tests in accordance with
reference 4.4,

7.7 Results of all inspections and tests will be evaluated by EPRI,
Dresser, Wyle, and B&W representatives and the need for any
additional inspections or tests determined. If additional
actions are considered necessary, supplemental procedures will
be prepared. After completion of all inspections and tests,
valves RCV-8 and RCV-9 shall be protected from the environment
by storage in a dry, water proof area. RCV-9, | be prepared
for transportation and return to Florida Power Corporation's
Crystal River - Unit 3.

8.0 Final Report
A report of all inspections and %ests, including photographs, shall
be prepared and transmitted to EPRI; 5 copies are required.
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Test Report MNo. 4?097-0
TEST PROCEDURE NO. 009

PAGE NO. 2
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PURPOSE

The nurpose of this test procedure is to present the methods and
procedures used in handling and calibrating safety valves.

REFERENCES
ASME Boiler and Pressure Vessel Code, as apnlicable.

American National Standard ANSI/ASME N45,2-1977 "Quality Assurance
Program Requirements for Nuclear Facilities”.

Nuclear Regulatory Commission Regulation 10CFRS50, Appendix B.
Nuclear Regulatory Commission Regulation 10CRF21.

American National Standard ANSI/ASME PTC 25.3-1976, "Safety and
Relief Valves".

Customer's Purchase Order and Special Instructions.
TEST EQUIPMENT AND INSTRUMENTATION

A1l test equipment and instrumentation used for the performance of
this test program complies with the requirements of Wyle Laboratories'
Quality Assurance Policies and Procedures Manual, which conforms to
the 3applicable pertions of ANSI-N45.2 and Military Specification
MIL-C-45662. Wyle Laboratories has the option to substitute eauiv-
alent test equipment in lieu of listed equipment, if reauired.

Calibration of Test Equipment and System Calibration

A1l test equipment is calibrated on a periodic basis and the calibration
interval is displayed on a decal. This decal is affixed to the equip-
ment indicating the last calibration date, the next calibration due date,
accuracy, and by whom calibrated. In addition to individual component
calibration, prior to and immediately following test, an end-to-end
system calibration is performed on equipment used to establish valve

set pressure.

Measuremerts and Tolerances

Unless specified otherwise, the maximum allowable tolerance on test
condition measurements shall be as follows:

Parameter Tolerance
A. Temperat re: +/- 4%
Pressure:
Heise Gauge +/- 0.1% F. S.
Deadweight Tester or Digigage +/- 0.03%
Pressure Transducer +/- 1.0 psi
WYLE LABORATORIES FORAM 1054 7 Rev Oct "9
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Test Report No. 45097-0
TEST PROCEDURE NO. 1009

PAGE NO. __4

REQUIREMENTS AND PROCEDURES (Continued)

Instrumentation

A linear variable-differential transformer (LVDT) shall beinstalled
on the spindle to measure the 1ift of the disc.

The instrumentation used tc determine set pressure (pressure trans-
ducer, X-Y plotter) shall be subjected to an in-system calibration

as required to achieve the desired accuracies prior to and subsequent
to testing by use of a deadweight tester.

Thermocouples and a pressure transduc2r shall be mounted to the test
valve as shown in Figure 1.

Set Pressure Test

Saturated steam at 90% of the set pressure shall beapplied to the
valve inlet. The steam pressure shall bemaintained until the spring
temperature is stabilized at 140 +/- 5°F or as otherwise directedoby
the customer and the valve inlet neck temperasure is at least 350°F
for Dresser 3700 and Crosby HA valves and 400°F for Dresser 31700
and Crosby HB valves.

A coiled steam line may be placed around the spring housing to assist
temperature stabilization of the spring. Insulation blankets may
also be wrapped around the valve to assist in heating the valve.

After temperature stabilization of the valve spring for 15 minutes

and with steam pressure maintained at 90% of set pressure, the steam
pressure shall be increased until the valve disc 1ifts off its seat.

The valve set prissure established at this point shall be recorded. The
valve set pressure must be within its nameplate set pressure +/- 1%,

A total of three consecutive valid set pressure tests shall be performed.

The spring stabilization temperature shall be maintained during the
test by adjusting the insulation and/or the amount of steam through
the coil. If the spring temperature rises above the tolerance, after
removing the insulation and turning off the steam coil, testing may
continue and data shall bemarked "Natural temperature of spring’.

[f the measured set pressure does not meet the criteria of paragraph
6.1.3.3, the valve shall beadjusted and checked again.

Wait times between valve actuations shall be a minimum of five minutes.
Loak Check

At the completion of the set pressure . ,ibration, the valve shall be
pressurized to90% +/- 10 psi of nameplate set pressure. A leak
check shallthen be conducted.

WYLE LABORATORIES FORM 1054 7 Aay ¢t 79
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6.1.4.2

6.1.8

.15

6.1

6.1

v o

- F

(8]

REQUIREMENTS AND PROCEDURES (Continued)
Leak Check (Continued)
The leak check shall be performed as follows:

A cold ( < 100°F) mirror about 2 inches square and 1/8 inch thick

shall be passed around the disc to seat interface and the mirror
inspected. If no moisture or a faint fogg ng is detected, it may

pe concluded that essentially zero steam leakage is present. If the
mirror surface shows condensation droplets, the leakage is unacceptable
and the valve must be repaired per Reference 2.6. If in doubt about
whether the condensation is leakage or faint fogging, hoiding the
mirror at the suspect area for a longer period of time will produce
increased condensation droplets if steam leakage exists. The mirror
shall not beallowed to heat up.

Documentation

Test Log

A test log shall be maintained and shall include a daily acvscriotion

of the testing performed and any pertinent information regarding

status of the test specimen. The 10g shall be a complete chronological
log including details of all test setups and calibration, specimen hand-
1ing and setup, installation, and test data summaries,

Test Data

The recording and chart paper shall be reviewed for accuracy and quality
after each test. The test data shall beclearly identified with the
valve serial number, Wyle job number, test date, customer, chart speed,

remarks, or any other pertinent information required for data analysis
or data retrieval.

Tes . repoirt

Three copies of a certification test report shall be issued subsequent
to completion of calibration. The certification test report shall
consist of:

. A brief summary of the valve's history during the
calibration process, and calibration data points.

- The set pressure recordings.

° The instrumentation list indicatina the in-
struments used and the instruments' calibration.
dates.

A

A sample report is presented in Appendix I.

WYLE LABORATORIES FORM 1054 2 Rey Oct 79
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PAGE NO. _0

z|

—
_

R (S SE—
i |
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T3
(Band)
NUTE: Band T3 to bonnet
housing if spring (; e
is enclosed. (N — )
]
I o

(Band)
NOTE: Install under

inlet flan nut
if bandlngg?s % il
impractical.

pﬂv T" (Steam) ———

Figure 1

Thermocouple and Pressure Transducer Locations
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APPENDIX I

WYLE LABORATPTIES'
CERTIFICATION TEST REPCRT SAMPLE
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APPENDIX II
OPTIONAL TESTS
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~J3

BACKPRZSSURE TEST
Before set pressure testing, a backpressure test shall beperformed.

Apply 800 psig (Dresser Series 31700) or 500 psig (Crosby, Style HB)
of gaseous nitrogen to the valve discharge port. Maintain pressure
for 30 minutes minimum.

Install a pipe plug very loosely in the bonnet vent,

Brush or spray "Leak Test Solution" (soap solution) over the valve
external surface, the valve body to bonnet interface, and the
bonnet vent plug.

"Bubble" evidence of leakage through the body wall shall be cause

for rejection. Bubbling around ring pins, body drain, or bonnet

body joint, shall require further tightening or gasket replacement,
or acceptance of leakage as determined by the cognizant Wyle engineer.

Any bubbles around the bonnet vent plug is indicative of a leaking
bellows or other leakage into the bonnet chamber. Leakage is not
acceptable.

Bleed off test pressure.

Rinse the external surfaces with demineralized water.

nrEyiie F arng

WYLE LABORATORIES FORM 1054 7 Tpv et 3
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Cap and Lever
Not Installed
Miring Testing

2
Under Nut

P Inlet Pressure
T (Steam)

= 9

THERMOCOUPLE AND PRESSURE TRANSDUCER LOCATIONS
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OUR JOB NO 45097

HUNTSVILLE, ALABAMA YOUR P. 0. NO. 11414
r Electric Power Research Institute - CONTRACT N/A
P. 0. Box 10412
Palc Alto, CA 94303 PAGE 1ot _119 _ pagE REPORT
o .1 cate_August 5, 1980
1.0 PURPOSE

The purpose of this report is to present the test procedures used and

the test results obtained during the performance of an inspection,
refurbishment and certification test program. The program was conducted

to determine the conformance of two pressurizer safety valves to the require-
ments specified in References 2.! through 2.3.

REFERENCES

Wyle Laboratories Test Procedure Number 1009, dated February 22, 1980,
including Appendix II, Elevated Temperature Test.

EPRI Purchase Order Number 11414,
EPRI Inspection and Test Guidelines (Refer to Fxhibit I).
TEST SPECIMEN DESCRIPTION

Two Dresser Pressurizer Safety Valves, Type Number 31739A, Serial Numbers
BL8899, and BL8900, F.P.C. Tag Numbers RCV-9 and RCV-8, respectively.

TEST CONDITIONS, SYSTEMS AND EQUIPMENT

Refer to References 2.1 through 2.3 and Appendix II.

TEST PROGRAM SUMMARY

Two pressurizer safety valves, FPC Tag Numbers RCV-8 and RCV-9 were tested
in the "as received" condition, inspected, decontaminated, refurbished and

certification tested. The test program was conducted in accordance with
the EPRI Inspection and Test Guidelines presented in Exhibit I.
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TEST PROGRAM SUMMARY (Continued)

-~

Testing was performed per Wyle Laboratories Test

February 22, 1980, which is presented in Appendix
were performed by personnel from EPRI, Dresser,

and Wyle. Decontamination and cleaning were performed

The valves were refurbished by Dresser personnel with
Detailed discussions of the work performed during the test program are
presented in Paragraphs 5.1 through 5.4 and Exhibit III. Representative
photographs of the inspection and refurbishment of the valves are pre-
sented in Appendix V.

Receiving Information

The valves were received from Crystal River Nuclear Power Plant on
June 24, 1980. An initial receiving inspection was performed and the
results are detailed in Table [ and Appendix V.

Testing and Refurbishment, Valve FPC Tag No. RCV-S

The valve, FPC Tag No. RCV-9,was initially tested in the "as received”
condition for set pressure and leakage. The initial set pressure of the
valve was 2472 psig,which was 3 psi below the nameplate set pressure

range of 2475 to 2525 psig. The valve exhibited zero leakage both before
and after test. Complete test data is presented in Appendix I.

Subsequent 0 its initial test, the valve was disassembled, decontaminated
inspected and refurbished. There were no new parts,other than gaskets,
required for refurbishment.

The valve was successfully retested after refurbishment. A Cert
Test Report is precsented in Appendix III

F

Testing and Refurbishment, Valve FPC Tag No. RCV-8

The valve, FPC Tag No. RCV-8, was disassembled for inspection with the
spring compression retained. The major anomalies noted during the inspec-
tion were: 1) The nozzle seat and Aisc exhibited gross steam cutting,
The anti-rotating pin had been broken from the top spring washer and
was laying on top of the support plate, 3) The disc holder exhibited
considerable surface wear and numerous linear indications when examined
by dye penetrant, 4) There was no movement or "rock" in the disc<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>