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NUCLEAR POWER GENERATING STATIONS

equipment shall then be operated
posed to the simulated post accident
cXposure w accident
tions which must be

followi h mulated design bas
event shall be monitored during this simulation
) Disassemble, to the extent necessary for
of the status and condition of

1 record the findings

The objective of aging is to put
1 equivalent to the end-of-
If p.e\’:ims aging of various de-
can be utilized provided these
;,:‘.“ abie and ;;.-s:f.;s‘; € in regard to
conditions that are required by ihe
ations ¢ .‘"e device to be

period o

fa elerated thermal aging
mereiy simm wates servi life; he wever, Il pYo
rat

duces some deterio n and, when followed
produce realistic failure
added to other
knowr: g influences where appropriate
Margins over that expe 1 the qualified life
shall be provided in the application of each in-

by wvibration meay

:r,.je:‘ tadiation shali be

N enes Ep(-f’y‘m, \. ipméent i'm

duendc 10L0rS,

el shall

(for example,
be type tested
rate for the number of cycles
2quired number during the design
life may be utilized pirz::'w..w‘f the rate shall not
De arcelerates to any value which results in
effects that would not be present at normal
rates
a regression line
.'_ﬂ Guide for Statistical
Test Dam: may be
the aging time and
temperature. Sample aging times of less than
100 houwrs shall not be permitted
€.3.4 Radiation. All materials or com-
ponents which may be degraded to s degree
which w.:«.;:’. adversely affect performance of
Class IE functions by the radiation exposure
expected te occur during normal service and
postulated accidents shali
si1

mulate this exposure. Radiation

used as a basis for selecting

aoEsSSo 0 %E! :‘:
plied as a part of the sequence of environments
representative of service conditions. The equip-
ment shall be Sut'_}(‘CLt'(j to the significant type
of radiation equivalent to that expected in ser-
vice. However, if more than one type of rad
tion is significant, each type can be l"'"L'Pu
separately. In determining the total required
test raciation equivalent to that of service L;.’e.
consideration shall be given to oxidation gas-
d ff.;s,vﬂ effects. To facilitate the use of & rea
nable test time, an accelerated exposure rate
may be necessary. Thus, to allow margin for
these effects, a greater total dose than the ser-
vice lifetime dose should be applied. Formulas
for approximating the test dose equivalent t
service are given in IEEE T'J 278-18
N4.1-19€7), Guide for Classifying Elec

ulating Materials E)"}os?c.‘ to

()a...'n Radiation ard ASTM D
ification System for Polymeric Materials
Sem:c in Ionizing Radiation.

6.3.5 Vibration. The aged equinmen
be gualified for ex'*ex‘:é-“ selsmic events in a
cordance with [EEE Std 344.1971. In addition,
equpment subject to nonseismic vibratic
ing normal and abnormal use shall be subjec
to suck typical ».t‘ramen following the amng
and seismic procedures. Vibration t¢ e
simulated shall include self-u dmw' vibrat
(Su2h as the starting and running ¢
vibration from nearby equipment, or \ztmzlrn
{rom equipment) which produces the mounting
support for the Class [E equipment
qualified (sach as nes, generato )
etc)

6.3.6 Operation "'nder Normal and Accident
Conditions. Means shall be provided during the
type test for electrically er.erg.z:tg the equig
ment, applying simulated loads,
signals, and exposing it to sim
mental conditions (for example,
pressure, moisture, vibration, nu\‘iear radia

|e' .’:: rces, and chem-
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n
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NUCLEAR POWER GENERATING STATIONS
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6.7 Criteria of Failure. In the evaluation of the
juaiification test results, any sample equip
ent 15 considered to have failled when the
equipment does not perform the Class IE “unc
tions required by the equipmeat specifications

8 Modific-dons. Modifications should not be
made to the equipment, or to me eguipiment or
test specifications, after the start of the type
test or beginning of the operating experien
reporting period since such modificstion w.‘li
normally render the test and experievnce results
inconclusive. Modifications may be made only
if full justification is documented « » {
that such modifications have no bs !
va.idity of the vest

Each 1. >dification to ’
the equipment specific
type test or beginning
perience ieporting pericd !
determine its effect on the equipmment gualifi
cation. This evaluation shall indicate whether

r not complete requalification is required. ({
not, the analysis or data and evaluation that
demonstrates the effect of :1( modification on
equipment performance | be addex
ongina qualification documentation,

Components of the equipment which can be
shown to be unaffected by the change need not
be type tested again, as previous operating ex
perience and type test data slong with com-
plete qualifications for portions affected by the
modification shall constitute qualificalion of
the entire eqquipment.

Any changes in qualification basis, materials
of construction, lubricant, mechanical stresses
clearances, manufacturing process, dieiectr
rtress levels, etc, shall be identified and the
equipment requalified if necessary. Necessit)
shall be based on effect of the change on
equipment’s Class [E functions
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postulated de E basis event .("f»fh
4
: |
i

this 8.5 Type Test Data. The type t d
ed periormance margins (see Set contain

A

ala shau

to derive the appropriate (1) The equipment performance specifica
simulated service condition test profile (Fig 1) tions (Section 6.2)
(2) ldentification ol the specific feature(s)
to be demonstrated by the test
(3) Test plan (Section 6.3.1.1)
{(4) Report of test results
8. Documentation The report shall include

{a) Objective

8.1 General. The ocumentation (b) Equipment tesied

shall verify that equip (¢) Description of test facility *
mer qualified for its applicstion and meets strumentacion used including calibration
dfied performarce requirements. The records reference

basis cof qualification shall be explained to (d) Test procedures -
show the relationship of all facets of proof (e) Test data and accuracy (resuits

neeced to support adequacy of the complete (f} Summary, conclusions. and iecom
equipment. Data used to demonstrate the mendations

quailication of the equipment shall be per ()

tnent to the application and organized in an (h d date

auqitadie tom

8.4 Operating Experience Data. The operatir

I3

&
> N - T e 1) g ™ " all % - " - g shy o 1) +n
8.2 Documentation Files. The user shall main expenence data shall contain

tam a qualification file (not necessarily at the (1) The equiprnent performance specifica
plant site). The shall contain the informa- tions (Section 6.2)

Don as jisted in Sections 8.3, 8.4, 8.5, and 8.6 (2) The interface or boundan nditions of
depending upon the qualification method used the equipment

Fig 1

Simulated Service Condition Test Profile

§ rvpitaL oeraa

' REASURERENT @

TEINPERATINE

WAL UF

| , *

® | - & -
- \ | -, \ £s
S « " b
g

L

S

et e S ———T——————

L A R L] T ——

PP, i vt S ———— ————————————————

SPETIFIEL PER IF DPLAAT NG

CABad O ZUNCTION DURING AN




features, postulated failure

failure effects to be analyzed
past applicatior nd (4) The essumptions, empincally derived
the new equ ; i used together
r each feature identified above th ap riate justification for their use

Summary and soure of opera ) 5) 5( on © \alytical methods or

rharact
naract

yval signature and date
Whers

data

for the extray




-
«
@«
-
i
I
-~
s

QUALIFYING CLASS IE EQUIPMENT FOR
Appendix A

InContainment Design Basis Event Environment Simulation For Pressurized
Water Reactors and Boiling Water Reactors

These appendizes are no! part .’ [EEE Std 323-1974, Qualifying Class IE Equipment for Nuclear Power Generating
Slations. )

NOTE Al the conditions presented are represeniative other fluids
and may need mod:f

fication to sssure their suitabiity " =T "
6 s sediihe St S haars - ’ differ markedly among different types of re-
W any specilic equipment applestion

actors, and also vary significantly fr
to iocation in the plant. In most lo

These environmental conditions

vy loaea
VL 104

Al General. The design basis event environ cations ot

ment conditions to be simulated for a Pres side of the primary containment there will be
urized Water Reactor (PWR) or Boiling Water no special environmental conditions resulting

(BWR) resulting from a postulated from a design basis event. There are other loca.
coolant accident (LOCA) which are to tions, such as within the reactor building in
ated generally consist of exposure i« some BWT

where there will be special

or vapois (for example, steam) and & environmental
yet of water, chemical solution, or less severe ti

Fig Al

Test Chainber Temperature Profile for Environment Simulation (Combined PWR/BWR)
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NUCLEAR POWER GENERATING STATIONS

Table Al
Test Conditions for Pressunized Water Reactors®
(Typical In-Containment Design Basis Event Tert Conditions)

~

(1 Exposure to Nuclear Radiation'

4 megareds after 1 hour
20 megarads after 12 hours
day
C days
mont
mo
ye

24 megrads alter |
40 megarads after |
55 megareds after 1
110 m. v wrads after 6
50 megurads after |

nths
ar
Exposure 1o Steam and Chemicals
[ Steam Exposure =
Temperature
Time *‘F (°C

tc 10 seconds 120 to 30 48 9 te
10 seconds to 10 hours 300 459
10 hours to 4 days 10 98 9
4 days o 1 year 67 15.0

489

1
A

Spray Exposure. Continwously spray vertically downward for first 24 houry with
wing composition at a rate of 0.15 (gal/min)/ft? (6.1 (ml/min)/m?) of arex of
projected on to a horizontal plane

28 mola. .3BO4 (3000 parts per million borc

)64 molar Na
NaOH to make a pH of 10.5 at 77°F (about 0.59 percent
Dussolve chemicais, oo & one-liter basis, in the following

0 ml potable waier

mainder of water o vo
M Y

L0 make a pH of

red for the initial spray solution

“The valies given in thus tabie may vary from plant o plant and may or may not contain adequate margin
T
Lonservativ  calculation of radisticn dose to containment atmosphere resulting from beta and gamma radiation

emitiers rele  -d [rom the primary system and at & location w n the pnmary costlainment

Table A2
Test Cunditions for Boiling Water Reactors®

Typical In-Coptainment Design Basis Event Test Conditions)

: y *

Exposure to Nuciear Raduations

26 megarads integrated over the accident

Exposure 1o Steam and Spray

i team Exposure "

Steam Exposy lemn perature
Time *F)

™
¥

o 20 seconds 135 to 280
seconds to 5 min 280 to 340
min to 3 hours 340
3 hours 1o 6 hours 320
ours Lo 4 deys 250

00 days 200

L

ot
r

»
&y -
3 e O = 008D

- uh
S rach -3
€O »a D s

it & not practieal o reproc uce the specified pressurs and temperature profiis combined »
acceptabie duning the first four days to follow the temperature profile and aliow the pressure to
form W saturated conditions
that temperature @ the more mporyiant parameter and .‘.".'."'I.ﬁ-f‘.l‘ the prmu'e (L0 maintaa
saturated condition il increase the severity of the test, if anythin

100 percent relative humidity ). This procedure i justified by the

ray Exposure Continuous y vertically downward with demineralized watae:
5 (gal/min)/Tt m*) of of the test cham

te o Tabie Al

ite to Table Al
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shown in the profiles (Fi

A2 Simulation Sequence. Sugges

1™ A
g L¢

with ‘ Exp ample equipment

1t in current plants
ater Reactor (PWR) and Boiling (2) Aging
BWR) are shown in Tables Al ) Radiation (if size permit
desired to qualify egquipment lerance lim
rvice for both PWRs and
conditions n ¥ chosen ic
test files, including the (2) Stabilize operation i
ment to establish reference conditions

- f
specilied

w inject steam

pressure p =4
g1 atingy 3™

" : simmuialing sen

.1 shows a .

temperature and pressure

required

hours. De-energize for stati
nsulation
g ¢

€ acditional

(5) Reduce the environmental
is expected to ex the normal operating
environmenial nours
Repeat
urs, lower pres:

gt-event

Append

intainment Design Basis Event Environmenr S.a.ulation For

A High Temperature Cas Cooled Reactor (HTGR)

ons presented are representative ne u 1 In sele ng
on O assure Ltheir suilabilitly in identifing whic

“'."'uul‘a:l_iv‘_ 2 i R v...,‘ (RN}

severe, considerat

event [;.." environments \ 2 s th AT ant
vent (DBE ronments ) ! ne equipment

r &8 high temperat

& o g 2 ] = ~ 11« ~ P - y " -~ ‘ -~ ~

HTGR) typically consist of ex- Various test profiles may
. 2 3 o | .

um or steam. Table Bl in cor the same equipment conditions provided

“

junction with Figs Bl and B2 present the ant adequately demonstrated by analysis or
ted 1 temperature history of the means. The helium blowdown DRE
yhere for design basis event sumes helium is | , however, ni
blowdown and hot other gas can be used provided
' with the profile is appropriately modified
The qualification testing shall
quate margin of survival. Althc
ment 15 expected to experience

One avere pnvironmantsl tvanciar
on evere environmental transier

present the most severe enviros o a DBE during it led life

t 1Ins?
~ (SR 0 Mot 8

IS equif t and to specify . 1at be exposed to at
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Fig Bl
l'ypical Temperature and Pressure Histor for Environment Simulation ¢f HTGR
Lontunmeat Atmosphere Response Following a Hot Helium Blowdown
into Contaiament (T, = 100°F, P, = 14.7 Ib./in?. Not For Long-Term

Tac -~ 11 3 . Y1 ) ™ 1 ~\ 14 g
lesting, Assume Equilibrium Conditions at ) ibe/in? )

Tabie Bl
‘est Conditions for High Temperature
Gas-Cooled Reactors
Containment Design Basis Accident
Exposure to Nuclear Radiation
2 megarads after 1 hour
12 megarads after | day
75 megarads after | year

2) Exposure (o Steam and Cases
&) Hot helium exposure ~ gee
Fig Bl
b) Superheated steam exXpasure
see Fig B2
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in prepaning for an environm
the typical normal operating e«
HTGR are presented in Table

Fig B2
Typical Temperature and Pressure Hiscory for Environmment Uimulation of HTGR

Containment Atmosphere Response Following 2 Steam Line Rupture Inside the
7
|

Containment | = 100°F, P, =14.7 Iby/in* . Note: For Long-Term
Testing, Assume Equilibrium Conditionsat T = 120" F and P = 16 1b,/in?.)

0
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Table 32
HTGR Containment Building
(Normal Operaling Conditicns)

op Head Ares m Support Ares

foverage Ambient Maximum Average Ambient

170'F 0--13(
(54 4°C {21.1~54 4

to 0.5 b
gauge
3.4 t0 34 kPa

“.A_!‘" ;wvt;n‘-‘_

>S5 mrd

A ppe ndix C

Maisture Cont

one knew
'nIch UNe exisience migture
- & - - } . — "
sphere can De assured In whether correspond to sa
steamn Co ons and, therefore, whether
cham Ay L 1LEis the { ot '\.‘"9 ture is “,_.r" percer &
“f aip A
J ) b L 21T » -~ ¥ acts P
{ &iF, and the difficuity of measuring the
» ~s3t

0 ERRcUte of steam makes this

priperature profile. The analysis avoid this probiem i
the test x

0 the test chamber
quite straighi-fo~ward if the

However

centration

uration of the environn
amber were Lo rewan 8
the air were sdinven out

7as in 2 test chamber will
~ L ATl s stpam 213t : e .
NTOCUCtIC of steam. Bu /ater vapor, that .

on is generally intermediate betweer : of 100 percent
extremes, and there is no convenient way :

nut xi15ts between th
the =xact state his is &

1 - " . ‘.a_._ tho ~rk
OWIng

chamber. Ti
guarantee saturated condit

er of water inside th
emperature at a value e (M
: gas in the ctamber
nat water vapor ©

waler atl a rat
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in the test profile. To sther means of mixing must be provided to

should be neated to asrure uniformity of the chamber atmospherr,

A further The method described above will provide a

. " & saturated atmosphe ssentially throughout

stirred a rate adequate to maintain uniform the test. The only tion is the

eyt ar

5 required to stablish equilibrium foliowing a
| 2 done by sparging temperature rise. Since the amount of water
vessel that is inside vapor needed to saturate an environment de-

erature of the water creases with drop in temperature, there

]
o

n
n

temperature of the lag in maintaining saturated con-

test chamber. The dition: lowing temperature drops. Other
meet this nethods ¢ auntaning saturated conditions
the require 12} used provided their a. .quacy is demon-

j a f

e
aul i




