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REGULATORY GUIDE 1 68 1

PREOPERAT!ONAL AND INlTIAL STARTUP TEST!NG OF
.FEEDWATER AND CONDENSATE.- :
SYSTEMS FOR BOILING WATER. REACTOR POWER PLANTS

A INTRODUCTION

Gunml Dc~.q.n Crm.rmn 1 “Qu.xhl\ Shmdard\
and. Records,” of Appendix A,
~ Criteriu for \'u:.lc.lr Power Plants,”
©.50. “Licensing of Production and’ Utilization
Facilities.” requires that nuclear power plant strue-
. tures, systems, ind components important to safety
© be tested 1o guality standards commensurate with the

'_-nnpurtam.c of the s.xfct\ functions o be. perlornn.d ,

'__.-_.,j-_-Cril,criun XL "Tesl Control.”
Quality  Assurance  Croteria. for Nuglear Power
Plunts and Fuel Reprocessing Plants.” 10 10 CFR
Part 30 requires.that a test program be established 10
ensure identification and performunce of all testing
required to demonstrate that structures, svstems, and
components will perform -satisfuctorily in service.

Repulatory Guide 1.68, “Initial Test Programs for
Water-Cooled Reactor Power Plants,” IdLmlllL'\ lests

acceptable to the. NRC staff for prcopuauondl and .

- startup_testing of nuclear ‘power plant siructures,
systems, and componcnls Tests_for boiling’ water

‘reactor (B\\ R)" power c.om'crslon svstems: .m.'__"
déscribed in: chulalor\ Guide 1.68°to provide us--

surance. that these systems will perform us designed
and to aid in ‘minimizing the probability of system

“malfunctions during subsequent plant: operations.

"This puide describes -in moré detail the type and
nature of BWR feedwater and condensate system
tests that are acceptable to the staff. The Advisory
Committee on Reactor Safeguards has been con-

* Lines indicate substantive changes from previous issuc.

“General Design -
o 10 CFR Part

of .-\_'ppcndix B.

~.u|lud Lonu.'rmng. lhls ;_.uzdc and h.xs coneurred in the

ruuul.lmr\ position.

B. DISCUSSION

In 1972 the AEC investigated eight abnormal oc-
currences at five different BWR. power plants which
mmI\ ed inadvertent release of significant amounts of
pnmdr\ coolint into primary containment through
main steam line safety. and reliel valves. The, xtud\

. n.\cuh.d that lhc_dhlhl\ o .1ulom.uu..lll\ wmrul

reactor vessél water Jevel within acceptible bounds
during .muup.u«.d transients wus chx than sunisfae-
LOFY,

There hive also been abnormal vceurrences as-
soviiled with feedwater systems at operating nuclear
power plants that resulted from excessive vibration of
svstem components and piping, These operating
problems could have been identified by thorough
westing during the initial test program.

After considering the experience to date, the NRC-

“stuff has concluded that guidance should be provided

rug.lrdmt. the. pn.opcr.umn.ll-.md initial® sturtup
wsting |dLnuf't.d in” Regulatory. Guide 1.68 for.the
BWR fud\\.m.r and Londc.ns.nc s\stcms

This guidc uddr_csscs both prc'opcm_linnul and in-
itial - plant. startup . phases of the desting of BWR
power plant feedwater and condensate systems,

“Evaduation of Primury Cooslant Release from Operaung Builing
Witer Reactorns WASH- 1260 LK copies may be ohtinned from
the National Technical [nformation Service, U8 Department o
Commerce, Springficld. VA 22181,

USNRC REGULATORV GUIDES

ﬂugu!muvy Guules are muud 10 describe -mu mike nvnn.)mc to’ me ‘public
-methods occeptable to 1he NRC stalt ot implemeanting ‘specilic parts of the
Commusnon s 1sgulations. to delinsate techmaues used by the statl s avaly
ating gpnclhc pmblams or poslul.uad accidenss. o 1o provide guidance 1o apph
cants - Regulatory Guides are not substitutes for regulations. and comphance
with them 15 not required Methods and solutions diffarent from those set cutin
the guides will be acceplabie if they provide o bosiy 1or the ((ndys tpquisite to
the asuance or continuance of a permn ar license by the Comnussion

Comments and suggesiions for impravemants in these quides ate encouraged .

at all umes. and guides will be revised, as appropnale. to accommoddte com
mants and 10 reflect new information oresprience This Quide was revised av ¢
r8sult of substantive comments cecaivad 17om the public and addhtional staft
taviaw .

Cominents shoutd be sent to the Secretury of the Commisnian, U5 Nuclear
Rrgulutory Comm-u-nn w.uhmgwn [+ E# 20555 numumu Dmluﬂmu an
Setvice Srcunn
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20955, Attention Dinactor. Othicn of Standards Davelopment




(.omprchc

Jte _
'.s_\"stcm'.
formed:to
.u.comphsh_ he

-__o"lf thc ﬁ.ed\u(e '_.md condens'l

s.lfu\ .mal\sh rgporl

Prwpc .muna! lLsunL. is Londuclcd prior lo fuul

loading to ducrnnm. component operability and per-

- furmunce und to verify proper -system installation.
* While us' much of this type of testing as practicable

should be accomplished during this‘phase, the ability -
to.conduct some-system-level testing and component

testing is. _lm_m«.d by lhc'un.l\dnld_huln_\_ of ‘reactor
power or-system flow paths, or other fuctors. Thus,

these {ests. should be completed as part of thc lnllldl

: p!\ml st.mup Lest. prm.mm

Tles that \-.crc.-.' mtlsf.lctonlv compk,led durmg._- .

prmpc rational testing necd not be repealgd
Prcupuratlon.nl Tcsnng

Thc. p‘rwpcmlmnal phdéc of ‘the initial test
program should include at lc.m tests and mcdqurc-
ments-to verify the f'nllomng

a. Opc .nbxlm of pumps uulucd to. provide
feedwater flow (condensate. condensate booster. and
feedwaler pumps). . Tests should confirm -that . the
pumps satisfy ull performince rcquircmems in-
cluding rcqulred head, flow rate, suction head, dnd
overspeed. Lh.xructemncs

b. Opcmbllm and corrcct sclpolms of- permissive
and prohibit interlocks in the starting and shutdown
controls for lhc pump drivers;

c. Propu opv.r.mon of controls used for manual- :

and automatic starting and stopping of the -pump
drm:rs

d. Operability of valves utilizéd for adjusting the
feedwater flow rate: Tests should verify proper
response of valves for the design operating range and
correct operation of protective features such as ther-

mal overload devices and undervoliage sensing

devices incorporated in the design of valve operators -

and associated control cnrcuurv

e. Opcr.lbiliu of sensors L\nd associated in-
_strumentation that provide inputs to the feedwater
control Wsu.m Tests should verify stable and- ac-
curate outputs in response o test SIgn.xls

f. Operability of the fecdwater control system,
Tests should verify the proper response of individual
‘components in the control system (including
progrummers, summers, and signal modifiers) and

artup ' the:

n.qum.d:.' funcnons 'under normul"
> operational and’ transxcn_t condmom as qtulcd in: the;j.

rnllu“mg

th&. ow.rall ruponac of lhc LOHU'OI system, mcludmg .
~“the final control element. Tests should also verify that
: overall: response.-of the” control -sysiem. 10, ©
. _sxmulated hmmng mulfuncnons in the Lomrol sysu.m )

such’ as feedwater” conlrolh.r failure 10 maxnmum

g.. Proper opcrulmn of instrumentation and alurms

‘utilized to monitor the performance of the sysiems.

2. Startup Testing

The sturtup pﬁuéc of the initial test program should
include st least tests and measurements to verify the

' .1 Opt.l'dblllll\ oflhc fud\\.mr \\ slcm at lm\ regc- .
tor powcr (<li‘” reactor power),

. l_’.ropcr response-of the feedwater c'omrol's'_vsicm_
in-the manual mode:of control. Tests should verify
that the system can be operated in the manual mode

- and_that transfer - to the automatic mode can be ac-

Lompllshed in accordance with design requirements
(= 15% reactor po\u.r)

c. The stability.and response characteristics of the
automatic control system are in accordance with per-
formance requirements for normal plant operation
(15% to IOO T reactor power).

d. The smbllny and response chamctensues of the
automatic control’ system ‘following plant transients’

dre in accordance with system performance require- -
- ments. Tests should verlfy that the acceptance criteria
for maximum and minimum watér levels’in the reac-

tor vessel are:not exceeded as a:result of plant tran-
sients, such as turbine trip and main steam isolation
valve closure, with the control system in the
automatic mode of contro! (15% 1o 100% reactor

" power).

_-¢. The response of the feedwater system is in ac-
cordance with performance requirements following
loss of a feedwater pump: (100% reactor power).

f. Vlbmuon levels for system coniponents and plp-
lng are within’ pn.determmc.d limits.

e, Pnpmg movements during heatup and steady-
state and transient operation are within predeter-
mined limits,

h. Adequate margins exist between system
variables and- setpoints of instruments monitoring

1.68.1-2

flow de.mdnd) and'to; slmulalcd plani: lr.ms:ents (such R
as .main steam line: xsol.mon valve closure atfull-flow -
-conditions” and lurbme trip without bypass at full |

” flu\\ cnndmuns) is in accordanw with pcrformancc a
requiremerits for the control system. Such testing..
should “be conducted in both single- elcmcnl and
 three- LImenl system control modes.




of. sy\lcm"pumps dhd motor operaled valvcs
3 Tcst Reports ot

'l 68, “[nitial Test Progmms for Water-Cooled Reac-
_tor. Power Plants.’

pn.op:.ralmnal and mnml slanup test erorts

D. IMPLEMENTATION

Thu purpmc of this eucuon is lo provldc mformd--

:1.68.1_-3

-:'uxmg thm rcgulamn guxdc "

" Sec- RLguldlorv Posmon 9 in Rt.gulalorv Guide.

for.. gundancc regarding -

Thl‘\ guxdc n.ﬂuls current \RC sldff pr.n.! vz,

“Therefore, éxcept in those cases-in which'the appli-

cunt proposes an-acceptable alternative method for.
Lompl\mg with ‘specified portions of the Commis-

sion's regulations, the method described herein is be- -

ing und will continue to be used in the evaluation of
submittals for. opt.rdlmg license or. construction per-
mit-applications uniil this guide is revised us u result

of suggestions ‘from ‘the pubhn ur .xddmonul staff
review, .




