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The Screening Methodology of Electric Equipment
for Nuclear Power Plants Environmental Qualification.
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Abstract

Nuclear Regulation 19-2-3 for Periodic Safety Review describe the evaluation items for
Equipment qualification. Nuclear power plants have to improve the preserving EQ system if
they don’t meet the requirements of those evaluation items. The scope of environmental
qualification can be divided into design phase and maintenance phase. The nuclear plants
designed before the issue of 10CFR50.49 screened the EQ equipments without definite
screening criteria. It is inevitable to screen the EQ equipments in accordance with 10CFR50.49
if they don't suggest the reliable screening source. In this paper, I described the result of
study for screening criteria of safety system and equipments in accordance with 10CFR50.49,
screening of EQ equipment based on the accident analysis, establishment of mission time. The
EQ equipments can be automatically separated into mild and harsh based on the data of
accident analysis by internet web program. EQ environmental condition, manufacture
information, mission time and installation picture can be searched in this program.



U3k 7 =(
enviro
nm
ental qualifi
ificati
on)©]

}\-]%

TR N
%ﬂ@ﬂmﬂﬁ
mdﬂ: J-l‘_‘.ﬂﬂ“r%ﬂ
J
‘l,ﬁ.LILonHo ,:W mﬁg#
_ﬁJI#O‘Llﬂ_EH‘ur )A,IﬂLJl.._‘LI
Xx_ — X NI o) 0o i ~ X° X~ o
:uLaAqa G %1x1oJ ™
ﬂoHNEXﬂ o L|7J|‘_ ﬂoLl,ﬁﬂﬂ
;o‘a =0 E#Eﬁa 7A1_.Z ;O‘I_/
Mhﬂs_dm | ?é%ﬂﬁ#h
X o AR zo o) No m° — = ~ " Qi
ma%mﬂlu.uﬁuu s JA|1EHTE|_1xr m I
T ]Mxﬁw r 1_xzoﬂ7ﬂo€‘o|mm€ w M ]
1rat7z_. wmdu% uﬁuﬁoﬁ_ﬂlﬂ 2 g )
‘|1ro€ jari r - &CF - |
xmﬂg/ub)c_go]r oo ALA o/ i 3
o —_ te o I HOﬂﬂL»AOHO . O S
o g 8 ey B T a I -
,WMM ZLMSOHO Eﬁ_,._}J:U,Iﬂ‘I_607 O < J O o
o) ® <0 o~ = o <° ~ o = o o | o = C
z_oaaoqamoga ﬂé@%ﬂ o ol | ° 5| _Jo =
4%.?&%&.% ﬂd;aaagﬂqv:_o 7 = o Q
AN ]ﬁuaCHf) FOMA ﬂLOIEI. L =i @
ﬁomxﬁomM1w WH}MMM_WMG — Il £
_,%W_ov@@mm.w _nmomowoﬂuxﬂmm =3 o - - 2
wnAogquq&m zfmze wooe 2El Q| £
C._O 0 z/;ﬂ 1(_|\ ._ﬂ_m_l & gl T ﬂArO ;OT ﬂ.ﬁ i M§ O - >e
Eﬂxﬂr. X T 7d|1ﬁ o#EJﬁ o = o ,
0| WLIAE_uMMIrH ﬁoElﬂArl_m‘.._lenoc# B g = -
ﬁAMoL?ﬂAém i %%AE < 5B o
o ﬂlzolﬂna oﬁalﬂlfﬂﬂ 5|08 ool | o
ijni ~ T = N = K T . O
l|7 ‘EIL-O_/H\Ia Z.Lﬂmﬂﬂ\Ol‘l ;OET _H_D_H_
o OM < qv ]71.! —_ c |DQD
Mﬂj._n,mom ) OZ.O,._.E_/ ;AEOO s DED y
W< T leﬂﬁL z = S [EE -
?M@ @o__o ﬁam 7T 9 %xﬂao#emﬂ 7 umem -
ﬂaozi%az_oﬂ mﬁa@@x@w K mw;um : -
ﬁ!J“A ) 2 - 2 o0
awm@ML%ﬂ %%mwwma1 Ve el m
%%%m%%g% maﬂ@gm@w 2] JE 3|5 ac| €
ol Wz MENL& No %%ﬂ%m&u éwfm ] mMﬂmm oo v
maﬂdmﬂ*;#u]ﬁﬁu o o~ urmmwﬁ_dr EEEE B
T No Eoﬁoxl o WM IRy W i o2
0 Eeﬂﬁaﬂo/v‘l_lo OED.KL,IA 0 o~ g
J.ULIZ ol R IS 70}0t o _H_L o - e
7.61er3 re 7ﬁ - gt = > =]
mﬂ17l . 1507$éﬂrﬂl oQ o
q1x@w4Q% Lo~ © 25 Sl S
wu%\%V@ %mw%gxmm% o O S 2
éi@@ﬁ{.ﬂ% Hx__]r,oﬂﬂ_aﬂz oo AHEIE 5
P d]ﬁh__o ) %o_sﬂﬂo a|o5o O oo
W_KMVLFAZO b‘_f_ll,ﬁ;o ﬂAle]rdl‘mu MMDM = olo o
) 00 oD o OEM ﬂ.l TR - MM X o 159 = = MD o 2
7 o S ) aﬂggi?A;%a &l 2 =g
n_rmdﬂuoo_aﬂu.u._ﬂ_ol _.nmozomana/nUr — == goo
B RO K ) To o WAT w = P mum
sHT el [ X B
NI T bo . vﬁ =n 032 0m_J '
~ ﬂvﬂ_ i ,Ul X i) Oﬁ D2.0.%7%0.Mm ° O |ﬁ|
S o ] X mm%mmmes . o |12
% % A “elogilss 201 2 |8
A ( : SRl 2
.._F_urUWO.AM < e_H__H_
__PLe ] o2 O
et < M.D_u
t = _H_tDD =
o _H_mﬂ__u =
| na_mmhﬂ_
? O
T

o)A
d Azt



ol
z]t

A

™
7

Nlo
T
o

B

I
N

XM
)
—~
fife)

rvzel

X
%

™
fite)

e

HE7171e &

el

—~
fIte)

o}
ofy
JJo

-
L

fite)

!

B

o

&l oF

)

49

o

=

o

-

e

77171
m = o] WA 5l 10CFR50.49 (b)oll A = o] Qlth.[1]

-

R

Fol 275

A

e

%

&

Fel W

°

<k

o

HE
T

-
.

=

=

(P&ID)
7k W37
Hl, ol

-

.

ol

| 4

<o

A4 B A71717]
R

- 10CFR100 =
* Regulatory Guide 1.89 App. Boll A4 o] A|

)

(e}
o

¢ Regulatory Guide 1.97°1 4]

U g AE A4



FSAR, P&ID > OO0 OO0 OO OO0 <:I<EIEIEIEIEIEIEIEIEIEIEI<

!

Ooo0oO oo oo

A\ 4

(i) RCPBO Yes

ooooo-w

00000 0o (@)
oooao

(ii) Safe

ShutdownQO Yes

EQDODOODODO

0 oooo@)
oooao

Yes

AAZYZA F=€A8A FA715H% #do] e AeS &40 IS A5 44 A
AARI 7 dAE 4 9l AlFolt o]l AT R Folele AExdgR vt A
A Eo] o, AA7|FEAL WA dopgt FAH A FEUS] nFez st
o A FA 7 Al EdE 7 AdSES st AAS AT iAo R of 7] 3
Fote AT oS 2o

« 313} g A A Ao Al E

o FHFHAE

o ZEAAAT

« 125 A sAHAE

o AAZHI]AlE

« H7IEAYAE

(2) AR A 24 2 FAAF

AAZIEALLA A PAAAE Gt FAstE Al R 3 A Sl
#3 3AIQl IE Bulletin No.79-01Boll Al A 2AAE 913 AeS EFst=Es ot
FHABAE A AT A ALY SAAFEFARIAA B v Ttes 4R
it d o] st se] A3 FA A Q0 Regulatory Guide 1.189¢ whg} the-o <Hd A
A 75S TPt ATS AA ST [4]5]

« A= A A (reactor shutdown)

o WZHA ¢ %4 (inventory control)



A (pressure control)

+ 2+ A7 (decay heat removal)
(support functions)
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E ¥ (EQ Master List)

@ LHAD DT
@3 J: 183 Page 1
Flan D Fol Fa AHErd
£ Tk A% 778 R E me e Az o oam
: B Ben B W Am zgds Fdds Ad SddEg ' :
1 IRCFT-411 FC LOOP! RCS FLOW TRAHSMITTER I &2 H A PE-36 KIEDDS L3002 29 PTRS  POSEMOUNT  11B4HPEREM T8
FT-411
2 WCFT-411-C3L/T  FRC LOOPT RCS FLOW TRAHSMITTER IC3L &2 H A PE-36 KIEDDS L2 39 PTRS  POSEMOUNT 3830 |C3L-02
FT-411 COMDUIT 3EAL
& IRCFT-412 FC LOOP! RCS FLOW TRAHSMITTER I &2 H A PE-36 KIEDDS L3002 4.0 PTRS  POSEMOUNT  11B4HPEREM T8
FT-412
4 IRCFT-H2-C3L/T  RC LOOP1 RCS FLOW TRAHSMITTER IC3L &2 H A PE-302-6  KIEQD8 L2 5.9 FPTRS  ROSEMOUNT 3830 |C3L02
FT-412 COMDUNT SEAL
5 IRCFT-418 FC LOOP1 RC3 FLOW TRAHSMITTER I &2 H A PE-302-6  KIEQD8 L2 4.0 PTRS  ROSEMONT  11B4HPEREM T8
FT-41%
& IRCFT-H3-C3L/T  FRC LOOP1 RCS FLOW TRAHSMITTER IC3L &2 H A PE-302-6  KIEQD8 L2 4.1 FTRS  ROSEMOUNT 3830 |C3L02
FT-415 COMDUIT SEAL
7 IRCFT-414 FC LOOPZ RCS FLOW TRAHSMITTER I &2 H A PE-302-6  KIEQD8 L2 47 PIRS  ROSEMOUNT  11B4HPEREM T8
FT-414
& IRCFT-H4-C3L/T  FRC LOOPZ RCS FLOW TRAHSMITTER IC3L &2 H A PE-302-6  KIEQD8 L2 46 PIRS  POSEMOUNT 3830 |C3L02
FT-414 COMDUIT SEAL
9 IRCFT-415 FC LOOPZ RCS FLOW TRAHSMITTER I &2 H A PE-302-6  KIEQD8 L2 47 PIRS  ROSEMOUNT  11B4HPEREM T8
FT-415
0 IRCFT-HEC3LIT  RC LOOPZ AC3 FLOW TRANSMITTER IC3L &2 H A PE-302-6  KIEQD8 L2 47 PIRS  POSEMOUNT 3830 |C3L02
FT-415 COMDUNT SEAL
11 IRFT-416 FC LOOFZ ACS FLOW TRANWSITTER I &2 H ) PE-2026  KIEQDS LEHEZ 4.7 PTRS  HOSEMOUMT  11B4HPSREM 128
FT-415
12 IRFT-H16CSLIT  AC LOOF2 ACGS FLOW TRANSMITTER IC3L &2 H A PE-802-6  KIECDS LEHEZ 4.7 PTRS  HOSEMOUNT 5580 G308
FT-416 COMDUIT SEAL
18 IROLT-428 FC P2H LVL SET | THAHSITTER I &2 H A PE-802-6 KIECD4 L4g-01 8.5 PTHS FOSEMOUMT  11B4HPSFEM 128
LT-426
3 ) = X p=i
a% 3 WEAHST 7]l FE5)

(1) #&7171 F7t

Wt dd= o772 AAZ"A 271719 EWD(elementary wiring diagram),
LWD(loop wiring diagram)& HAEste E7]7|d A2 F&H77]5 WSE AT dd7]
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o 2=9]#] 7] 0] (Switchgear)

o R H Ao 4 H (Motor Control Center)

e WB FERE " &y-o]l= Wl H (Valve Operator and SOV)

+ -5 7] (Motor)

+ =7 A (Logic Equipment)

« #Alo] &(Cable)
4<% 2] (Connectors)
| 71(Sensor)

E 29 A (Limit Switch)

1 7] (Heater)

7] (Fan)

HH(Control Board)

3} (Instrument Panel)

| 2% 3 (Electric Penetration)
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o /o] 5A(Splices)
+ @A) (Terminal Block)
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10CFR50.492] Aol w2} 7+ 4 A % Regulatory Guide 1.97 Table 3] A% 7FA]7]
7] % WH(category) 1 = 20 APHE 712 YRARS G716 Foheh o
Aol SgEE e FAAE 2AI), ned e B, Aed ex
Wb ke A7) WA A A7) 5 4652 J177F Aok WE 1w 20
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N
N,

# 1. RG 197 Table 3¢ Abar$ A17]17] 5= (PWR)

a5 %3 9] e w4 P 9l e
FRAE B | 10° - 100% FP 1| 271287 9 D gél‘;‘;ramrs sheet tol 4
- =NO O = 7 oF - %@%E ] 4’

e ew B | 50F - 700F L | sean 9w || D085 S8R 2
=) aF = ¥

A 2= B 50°F - 700°F 1 &31 o ;EE o ,jf’ El D closed-not closed 2
a3 T e 7} T 0

WA g B 0-3000psig 1 REFS % D 0 - 110% design flow | 2

WA A ek B Eg%gﬂel"f HL to top| 1 |} coT 29 D | Plant specific 1

AG1E A= £9 | B /44 2/1 | ALdHE A+ % | D 0 - 110% design flow | 2

NP7t B %gQFFSUDS;I})]Ce(;?hng |2 AgddE GA4A @ | D Plant specific 2

ALF 7B ol *5psig - design AVAZ o« o 0O

AGAE o™ B pressure 1 AGAE &% D 40°F 400°F 2
AVAE MHMxl= " o

AGAE A B closed - not closed 1 =" A A=EZF 2 D 50°F - 250°F 2

CAET L C | 200°F - 2300°F HEEREEEE D | 0 - 110% design flow | 2

) 7+ FAL= = _ : 3 _

G WAk s o 2 0 100 times TS|y ] ystg g2 59 | D | 0 - 110% design flow | 2

AGAE 4252 | C 0 - 10 vol% 1 AXAAY T 9 D top to bottom 2

-6 e E o T o Y,

A EW Wbs | C | 10° - 10 pCilee 2 | BSEAESES T D | 40w - 200w 2

AVAL == T+ . . E o 9] .

AW T 100 - 10° uCivee 2 | B AE25S 7 D | 0 - 110% design flow | 2

FAAAAE FH D 0 - 100% design flow| 2 vl 7] A AE | D open—closed status 2

& [e= ey IS

?‘;} l,EIK%ﬂZ,j_ RIS D 40°F - 350°F 2 H24d e D plant specific 2

R IE ERE 10%- 90% volume/0 b = ;

are ges A | T50psig volume/0| 5 | Agag s E| 1-10 Rhr 1

Z= o) B}l 7 A

%;ﬁjzﬁﬁ"l A8 p closed or open 2 gé):i]le gas and vent

A2k D | 0 - 110% design flow| 2 | - 24d& #= E | 10° - 10° uCi/ec 2

agerAFEY #% [ D[ 0 - 110% design flow| 2 | gat o FNEE B 10 - 10° wCikec 2

ArerdEY % | D | 0 - 110% design flow| 2 | - Rzx1E E | 10° - 10® uCi/ec 2
TR oAy 6 5

RWST %:9] D | top - bottom 2 | wa T I 2742 g | 10° - 10° uCi/ee 2

o) 3} = =) 7 )

n EBCEH ehg D closed - not closed 2 - 24k FE Y] | E 10°% - 10° pCi/ec

7137 59 D | top - bottom 1 - SG WEme | E | 107! - 10° uCi/ce 2

M7l sle de | D | A 2 | poing Other releasel i | 100 - 107 nCi/ee 2
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24 2849 doly #elst A5ES S
W oAtE Fatel A4E U7l
AW R AFBIAE Dol o Fold o Holu,

FnEd

1. 10 CFR 50.49, 1983, "Environmental Qualification of Electric Equipment Important to
Safety for Nuclear Power Plants”

2. Regulatory Guide 1.89, 1984, "Environmental Qualification of Certain Electric
Equipment Important to Safety for Nuclear Power Plants”

3. Regulatory Guide 1.97, 1983, "Instrumentation for Light-Cooled Nuclear Power
Plants to Assess Plant and Environs Conditions During and Following an Accident”



4. IE Bulletin No. 79-01B, USNRC, 1980 "Environmental Qualification of Class IE
Equipment,”
5. Regulatory Guide 1.189, 2001, “Fire Protection for Operating Nuclear Power Plants”
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