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2.1

2.2 ASME Section III, Division 1

2.3 National Fire Protection Code, NF , 14 and 24

2.4 ANSI B31.1, Power Piping

2.5 National Plumbing Code

2.5 PXS Project QA Manual

2.7

2.3 | qQpP-7 amination)
px--QP-9 (Control of Noncenformances)
9xS-QP-10—(Qual ity Assurance Records)
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3.0 RESPONSIBILITIES
Hhenéver a reference is made herein to a Cepartment of Title, it shall me:n
* the Department Head or his designee.

3.1 The Engineering Manager shall prescribe the technical information required
for the preparation of pressure test packages in accordance with the
Contract Specifications and applicable code. The Ingineering Manager
shall be responsible for the administrative control of the pressure test
documents. .

3.2 The‘Superfntendent'ﬁhall be responsible for testing activities and
cumqliance with Contract Specifications, applicable code and procedure
requirements. '

3.3 Project QA Manager shall conduct required verifications, inspections,
and examinations and survey and audit of all tﬁe necessary phases of
testing. Furthermore, the Project QA Manager siall maintain Quality
Assurance Records and be responsible for the calibration and control

of tools and measuring and testing equipment.

l “2.0 PLANNING

4.1 PXS Engineering shall develop the detaiis of a pressure test based

upon the following:

A. Reference to the P, & I. D. or Flow Diagram %o cefine pressure

ii ;.)L P boundaries.

Listing of line numbers included (Reference Figure 4).

C. Listing of isometric drawings to 2e incluced in the test.

E SET ;08
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4.0 PLANNING (continued)
4.1 (continued)

test boundaries (Figure 3).

designated.

to be utilized for pneumatic test.

cable,

Ir'?ollfo complete coverage and accountzbilizy,

0. Listing of major equipment within test boundarias.

E. Listing of in-line valves showing positions and speciélties within

F. Reference check of the Piping Line List and the Flow Diagrams or
P. & I. D. drawings for compatibility and test pressures.
G. Review vendor data on equipment and :pecials to ascertain their

pressure limits and compatibility to design.test pressure as

H. pevelop the mechanics of the :est_s;t up, either in narratiyg
or drawing format. This will include such informaticn as over-
pressure protection (relief valve set at no more than 6% over
test pressure, etc.), as may be deémed necessary for the test.

[. Determine additionaf required vent and drain valves.

J. List the test medium to be utilized for the test. Specify water

quality in accordance with Contract requirements, or type of gas

K. Determine and 1ist drain down and restoration action, as well as

unique considerations such 2s inhibitors, purges, etc., as appli-

0 . L. Reference all individual tests to the total system to assure
E
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4.0 PLANNING (continued)
4.1

or:G. | 2zv. | satz

6/21/79

PRCC. NO.
PLS-2P~6

FLILLC 20WER SUTYL

(continued) .
M. For the prevention of brittle fracture, the Test Package will
address the stabilization of the hydrostatic test medium and
pipe systam temperature, as applicable, pricr ts pressurization.
. Specify the pressure'including ihy adjustment for head d:fferential.
. Pressure gauge location in accordance with applicable code.

Valve packing shall be in accordance with Contract Specification.

O.'OOZ

Any special considerations necessary to preclude unusual stress

to the pipe hanger/support system, as applicable.

PXS Engineering shall compile the fechnic&l information package format
including a cover sheet (Figure 2). Each package shall be uniquely
identified by system and test number in accordance with PXS-EP-2.

PCA shall review WPPSS Quality Class I (ASME III), Fire Protection and
daste Management Quality Classes (RQC), test packages prior to testing
for compliance with Contract and applicable codes. Quring this review,
PCA shall verify the status of the associated fabrication/installatien
records [i.e. work releases) to assure required constriction work
activities, verifications, inspections and examinations are complete.
2QA shall prepare an Inspec:ion[ixamiéation Cata Report (I/EDR) as
described 1q PKS-QP-7 fok required verifications, inspections and
examinations to be performed during testing. Moreover, PQA'w111

affard the Authorized Nuclear !rspector an opporzunity to review the

test package. ’ SET 1 G 8
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4.0 PLANNING (cantinued)
4.4 The pressure test package and a letter of notification will be transmitted
‘to the Engineer for concurrence at least three weeks prior to conducting

e ®

system or major subsystem tests.

§.0 PREREQUISITES
5.1 Test pressure shall be in accordance with the 2pplicable piping cade,

or as stipulated by the Engineer.

A. ASME III - The pressur:, for both Hydrostatic or Pneumatic test,

shall be not less than 1.25 times the system decign pressure and

no greater than 1,325 times the sxgiem design pressure unless
- otherwise directed by the Engineerw" The test pressdrt shall not
exceed the maximum test pressure of any component in the system.
B. Waste Management Quality Class (RQC) - Tested in accordance with
applicable ASME or ASNI codes. The test pressure shall be a
minimum of 75 psig.
C. ANSI 831.1 - ANSI B31.1 piping systems which are inaccesiitie
for inspection during initfal system cperation or with both operating
- conditions .above 200° F. and 275 psig shall be hydro/pneumatic
tested. A1l other B31.1 piping shall be tested by the owner in
accordance with initial service leak tast requirements. The pressure’
. for Hvdrostatic testing shall be not less than 1.5 times the system
design pressure, but shall not exceed the maximum 2llowable test
pressure of any non-isolated comoonent such 2s vessels, pumps or

<0

valves in the system. The pressure fsr 2neuratic testing shall

 QET108 |
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TeS (continued)
(continued)
C (zontinued)

b2 nct less than 1.2, nor more th

of the piping system and shall not

pressure of any non-isolated
valves in the system. ANSI 23
such as vents or drain
need not be tested.
NFPA - The Hydrostati
200 psig or not less than 30 psi
when the normal pressure is
Plumbing and Orainage - Test
section of National Plumbing Code.

Only indicatino gauges shall be used
indicating gauge is not readily visibl
the pressure, an additional gauge snall

t will be visible

cangonent

Test Presiure shall de at not

tC the operator fsr the du

the design pressure

syuce

.1 1ines open to the athospnere,

ast shutoff valve,
less than
excess of the normal pr  Lure
0 psig.

n acyordance with apolicable

ratlan ¢+ the test.

Additional gauges mav be used when deemed racessary by PXS.

A
M.

indicating pressure gauges used in

graduated over a range of abeut double the intsnded

pressure, but in no case shall

more than &

times the test pressure.

fs a2 ~:1e of thumb which may be deviated from on a

te

the range e Tess than

sting shall ‘als

nave 4
maximum (esc

1-1/2 or

S o LEUE 171 sacee shd
FCT Non-ASME tests this

LR

-ase

SET 1

Case

J8

Dy basis.




@ PETER KIEWIT SCNS' CC.

o CONTRACTCRAS
WECIANTCS . ~ELICTRICAL DISTRICT

SASAINGTON 2U3LIC POWER SUPPLY
SYSTRM - NOCLEAR PROJECT NOS. 3 § si ——

SN

l?acc. xo.\ ORIGC.

p— ,__—-—‘—'—-

§.0 PREPEUISITES (continued)
5.2 (continued)

REV
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3

12/13/82

.o 8. Test gauges <hall be calibrated and controlled in accordance with

PKS-QP-G. These test gauge(s) shall be calibrated before each 'es.

or series of tests.
the same pressure test gauge or gauges,

period not exceeding two weeks.

A series of tests is that group of tests, using

which is conducted within a

5.1 Pneumatic test may .

be used in lieu of Hydrostatic testing when:

A.

Components, appurtenances.-or systems are SO designed or supported

.that they cannot be safely filled with water.

B. Campotents. appurtenances or systems which are not readily driéd.‘
are *o be used in services where traces of the testing medium cannot
be tolerated.

5.4 A Pneumatic test at a pressure not to exceed 15 psig may be applied

prelininary to either Hydrostatic or dneymatic test, as a means of

locating major leaks.

L]
»
wn

AV} necn4n1CA1 and welded joints, not previcusly testad, shall be left
uninsulated and e.posed for examination during the test excest for ANS*

B31.1 systams, where, when acreed +o bv Owner and PXS, complete systems

{éiﬁjr portions thereof subject to test may be insulated grior to the test

seriod proviced an axtended hoiding time sressurizaticn of the system

is performed to cneck for possible leakage through the insulazion barrier.

SET:08&
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5.0 PREZIEQUISITES [continued)

5.6 Components designed for vapor or gas may be orovided with additional
temporarv supports, if nesessary, to support the weignt of the test
liquid.

5.7 Expansion joints shall be provided with temporary restraints, as required
for the additional pressure load under test, or they shall be isclated
from the test.

5.8 Equipment or instrumentation that is not subject to pressure test shall
be sither disconnectec from the syste?'or isolated by a blank or similar
means. When isolation is by a shutoff mechanism, such as a valve, which
may leak or be opened, ensurs that equipment is preperly vented.

5.9 A1l permanent plant safety and relief valves shall ta isolated from
the test, :!inded off or gagged per vendor or Ingineer instructions.

In no case will it be permissible to change tne spring setting on the
valve,
6.0 FREISURE TEST PENFORMANCE
€.1 Air shall be purged from the system through high point vents (where
availabie] and by siowly fi?1ing with the test medium. I7 the in-
‘ -
. stallation c# additional high point vents is required for purging
<7 /€ : .
a 457 air from the systam to be tested, contact the Iag’ eer for resolution.
SET1C¢€
. ? C
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6.0 PRESSURE TEST PERFORMANCE (continued)

. sﬁ
llca accodance with the fallowing, as 2policable, by code and contract

MECHANTCAL-ZLICTRICAL DISTRICT
117 PONER SUPSLY ‘?RCC. %0.| ORzG. _RTY. | SATE 2a0T_: orF 12
v : NO. Nl L
§/21/78 || ¢ 12/15/82

6.2 The test pressure shall not be applied until the tast system and the
the same temperature. Allow

test medium liquid are approximately at
approximately 10 to 15 minutes after filling for the temperature to

stabilize.

6.3 For Hydros.atfc tests,gracually apply the pressure in increments of
apprux%hatéi}.1/3 the test pressure and hold for approximately two (2)
minutes between increments until test pressure is reached. For '
Pﬁeumatictteﬁts f.e préssure ﬁhall betg;adualiy increased to not.
more than one-half the test pressure gﬁd ﬁeld for approximately two
(2) miﬁutes. after which the pressure.§h31i be iﬁcreased invsteps of
approximately 1/10 of the test pressur{ and held for approximately
(2) minutes between increments until required test pressure is

reached.

6.4 Ifa pr-ssure test is to be maintained for an extended period of time
¢t to thermal expansion,

and the test medium in the system is subje
precautions shall be taken to avoid excessive pressure

6.5 The tect pressure shall be maintained for a minimum of ten (10) minutes

]
pror to concuct 1ng the examinaticn or Ieakage and shall be in

- SETi0
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PERFORMANCEZ (continued
(continued)
A. ANSI B31.1 - Examination for leakacz of all joints and connections

e

shall be made at test pressure,

ASME III - Following the application of the test pressure for a

minimum of ten (10) minutes, examination for leakage shall be made
of all joints, connec-ions and of all regions of high stress such
as regions around openings anag thickness transition sections. This

examination shall be made at a ur ‘ to the greater of the

desiqn pressure or three-fourths [ 3/ e test oressure, an

-
He

heid until the ..amination is completed. If it becomes necessary

to test incividual pumps and valves, examination of those items

shall be at test pressure.

WASTE MANAGEMENT QUALITY CLASS (RQC) - Piping system test pressur
should be held for a minimum of 30 minutes with no leakage indicated.
NFPA - Hydrostatic test pressure shall be maintained for a minimum

of two (2) hours. Examination of joints shall be made during thi

holding time.

No visible Teakage cf tested items shall be the basis for accentance.
[f a leak should occur during testing, material repair, afte
reducing pressure to O i shall be in accordance with co
requirements, Contrac:

or Work Instruction, as
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6.0 PRESSURZ TEST PERFORMANCE (continued)

6.5 (continued) .

retested unless otherwise approved by the Zngineer. Leakage of

" temporary gaskets and seals, installed for the purpose of conducting
the test and which will be replaced later, may be permitted unless
the Teakage exceeds the capacity tc.main:ain system-test-pressure. -
for the requirec amount of time. Other leaks, such as from
permanent seals, seats, and gasketed joints in components, may be
permitted when spec1f1cal1y allowed by the Design Specification-or
applicable code.. For Pneumatic tests, examination for leakage
shall be-made of all joints and connections using an Engineer
approve§ soap bubble solution or equivalent (leak-tec, snoop, e;c.)
Fbl1owfn§ the Pneumatic tests the leak test sglution shall be

removed with demineralized water..

6.7 Pressure tests sha!1 be witnessed by the following:
A. PQA (WPPSS Quality Class I (ASME III), Fire Protecticn and Waste
Management Quality Classes). PQA may witness WPPSS Quality
Class II and G.
B. PXS superintendent responsiﬁ?e for the test.
C. Owner/Engineer representative, unless waived prior to test.

Owner/Engineer representative will be notified in writing a ainioum

B
‘:kéa;?b of twenty-four (24) hours prior to any WP®SS Quality Class I, Fire
4'/ ﬂ
‘U [~ Protection and Waste Management Quality Class test. Verbal

et 1108
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6.0 PRESSURE TEST PERFIRMANCE (continued)
6.7 (continued)
C.  (continued)
oo notification, a minimum of twenty-four (24) hours in 2dvance, is

acceptable for WPPSS Quality Cl;ss 1T and G.

D. PKS Ausaorized Nuclear Inspector (for ASME Section III, Division
1, only), unless waived prior to test in accordance with require-
ments. _

E. Engineer's Authorized Nuclear Inspector (for ASME Section 111,
Division 1, only), unless waived pricr to test in accordance

.with requirements.

6.8 PKS shall inspect all joints, welded or mechanical connection.
Engineer written directiocn is required before PXS commences any w X
on welds made by others (i.e., grinding, cleaning, etc.) to facili-

tate examination, or repairs of welds.

6.9 WPPSS Quality Class I (ASME III), Fire Protection and Waste Management
Quality Class pressure tests s-all be documented by PQA on the Hydro/
Preumatic Test Record (Figure 1). For WPPSS Quality Class Il anc G,
the superintendent shall document test on the Hydro/Pneumatic Test

Record.

)‘~ 6.10 The Owner/Engineer shall be notified if a system is overpressurized

{::£>

during testing.

SETi108
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6.0 PRESSURE TIST PERFORMANCE (continued)

6.11 When field conditicns require a modification to 2 pressure test, the

383 12/13/82

PXS-EP-6 [5/21/79

superintendent will note the change on the pressure test package and

obtain the approvals of PKS Zngineering and PQA.

7.0 QUALITY ASSURANCZ
7.1 For WPPSS Quality Class I (ASME III), Fire Protecticon and Waste

Management Quality Classes, verificaticn, inspection and examination

shall be performed to assure pressure tasting adheres o Contfiét.

Code and Procedure Requirements. The Inspection/Examination Data
Report, prepared in accordance with PKS-QP-7 reflects the exten; of

PQA inv-lvement with each test.

7.2 For WPPSS Quality Class II and G, PQA may perform random verifica-

tion, inspection and/cr examination.

7.3 PQA shall conduct periodic surveillance and audit to assure compliance
with the Codes, Contract and P-ccedure requiremenss. PQA surveillance

and audit shall be documentea and administratively controlled as

described in PXS-QP-12 and PXS-QP-11, respectively.

7.4 Tools, measuring and test equipment that are used for dez2rmining the

acceptability of an item or process shall he controlled in accorZance

:(/ ‘
lﬁé::;r* with PKS-QF-6.

?act 12 oF )}

© SET 108
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7.0 QUALITY ASSURANCE (ccntinued)
7.5 Nonconforming or indeterminate items identified curing the testing
of WPPSS Quality Class I, Fire Proteczion ang Waste Management
@@ Quality Classes, shall be controlled and dispositicned in accord-

ance with PXS-QP-9.

7.6 For WPPSS Quality Class I, Fire Protection and Waste Management

Quality Classes, PA shall compile and maintain records as

described by PXS-QP-J0.
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