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ABSTRACT

A Study on the safety review and action in case of

earthquake in Nuclear Power Plant

Park, Chang Seok
Advisor : Prof. Kim, Jin Weon, Ph.D.
Department of Nuclear Engineering

Graduate School of Chosun University

After the accident in Fukushima Daiichi nuclear power plants (NPPs)
and the earthquakes in Gyeongju and Pohang, there has been an
Increase 1n public interest in the safety of NPPs under seismic
conditions. Thus, it 1s 1mportant to review the influence of seismic
event on the safety of NPPs. Therefore, the regulatory guidelines of
seismic design, design procedure, and seismic monitoring system of

NPPs were reviewed 1n this study.

In addition, the system, structure, and components (SSCs) of NPPs
and operating parameters affected by the earthquake were identified,
and the responses of the SSCs and parameters during the earthquake
event were reviewed from the earthquake experiences of NPPs in

Korea and Japan. Based on these, appropriate reviews and actions
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were proposed to ensure the safety of NPPs in the events of an

earthquake.

The key procedure of seismic design 1s consisted of decision of
design earthquake, dynamic seismic response analysis, seismic design
of structures and equipment, and seismic verification of equipment. In
the dynamic seismic response analysis, the ground-structure interaction
analysis should be added if the ground condition i1s not sound

compared to the reference value.

For the safe operation of NPPs during the seismic event, it 1S
important to understand the responses of structures and equipment of
NPPs under seismic condition and to take appropriate action to
mitigate the abnormal responses. Thus, this section reviews the
expected responses and analyses the effects of the responses on the

safe operation of the NPPs.

Based on the reviews of guidelines of seismic design and responses
of NPPs under seismic events, it was concluded that the current
design of Korean NPPs has no critical problems in terms of safe
operation and safe shutdown during the earthquake event. To further
enhance the safety of NPPs under seismic events, however, it 1is
necessary to manage the lifetime of affected equipment and seismic
verification of spare parts. Also, repeated training and emergency
training on the response of NPPs in the event of earthquake are

required.
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el ol 71=E 7

o

-
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B0 A ] A

. [21[3]12]
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A-F2E Zog e gEs By ofyg A agE FASE
Auke] Fotd EAE I EAY 2 EFAAS WES gloerg A
g3t M AHE dF5st7l= FgA Frh wEbA] o] Foke AWE W
AF7E o) FolA fkedE BFEA AAZA w=ite] & A o9
AAE G AFAFo] A3 v, gk, R Zeks 5 54 114 7
ho] Fojdl A FE ATAFY(1992~1998) 0.2 S8 ¢ n} gt} o] 2%
W2 o] AdE PHAAA A o= A AR-F2E S AE
A A el 71wl st [2](3][12]

A4 HHeR =
stale= T4 afA ol ofste] A XSS Tt

A ASHE AU TA o] WRHeR Us F oy BES
SHEHEY Ay Agtold MRS ARESHA En SHAEHEH
MM F= i A AAE A FAEE s fste] AFEst
w AlZrold A2 71719 WAl FAE(Sub-System) B 717]
o] YRAA ) At gEHE = &5k ~FEH(FRS ; Floor Response Spect-

N

A ANSH e AES o] et o8]

|

|

_/_’[:

mae 34 LEPAAY g et AHRPoR e B
ST FANA mde AL 54 mdee] Bad o] 24
24w g oluer AAAe Be A9 Baw s sy wpgel At of

24 WAl A% B g AN A4d 44 Baw

|
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o [213][12]

FAAAARA D WF ARAFA A A

R ]U
S AAd AT 4R, A4 may A, mes

w3k, FE SHEY =9,
e s AA, 5 o Z2FHER(FRS) AW, W] WEo] & &
ol mA= G nHEH, AT Al B AL e, o A
ol AA| FuHl B/ 7719 AL, AAAE EHES AAUH
ol e AR AR el Zeso vk [2103]112]
4. 7=2E H 71719 HILEA

o] HANAM = ok T T4 AFNEH #A o2y
o}

(A9, HEE, RAY e Be 35 % S o T2

EE b wEsE dF U@ A3He AAES AAGE AAe]
W, o] Pl ME e AFEN ANHFL YA @ WA
g2 Atz & Ak gF Aol o FolArk oUF HExY U

(3]

=
72 dFagel U AAE UlgAdel whel A HAS ASME
Section I, ACI 349, ANSI/AISC N690 & ¢ ®Hs w=A @t [3][12]

5. 71719 W AF

o] }AFL A sfARtom= st oEy 7171e FxA A
(structural integrity) =% 2}sAd (operability)= H7Fsl= 4% 7HA S
O (shaking table) & AF&3% A|gdE& &3 o5& Sst= HAolt

dAsHAE= Al el olse AFIIehE AdE WAHSTY ®lF &

= S 2~
hrhar g = 9l
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o] HAoM= Al Y FolA T WHS Hds] dEste]oF s
Az B HE w455 AYAl aLEAe, AlY E= Al o3 HS
We B HARE BEehA AEetoof ghoh B HFEH o fIHSW
Hol #d 7w7lwe FEHEAE dAdstay ANLAA] fxItdd S
B7red  A=E WIASTEIASG HAAS Q°F AsFs AAdst
AAAMNGA 3 A dAG Fhe Bt xIHSs dx 2O,
W3AdS ©AE S disiAde FAAAA A, Reg. Guide 1.100, IEEE
344 Foll A Aol AA = Qv [2][3][12]

f
oZi
>
k)
o
e
i
N

of Attt 3 ANTAYA] FA] FANA dLEo dAz THeA
A 5 Bad 227 A A= &, 4 AS7| 7] I F714
A R ATAEE At AEA B AsAdS #AdE 5 90

of 3dtt}. o]o] gk A A FL FHAAXRHAM, Reg. Guide 1.12,
ANSI/ANS 2.2, 2.10 S AA =] ot [9]1[12][14]

o] AAAZAH G o8] NBHE ANINE D AASHI] 2o oY

AHste] v AAHFA A L3N = 199739 Reg. Guide 1.166 2
1167 A= AA, A A
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Reg. Guide 1.166°14 & 7]<Edd SHEIE-HTLS FH7|E
23 #AAHG7|FoRE Ad As §H 2FEY Bl oyt FHHEUSE
(CAV ; Cumulative Absolute Velocity) 7 Zl

a
FAoll F2 &S F= A2 e A o3 e A2 A

(i
ns)
o2l
)
AN
2
Fl
e
>

£ WAE F A=F 5k

Reg. Guide 1.1672 Xz Ao wE YAZ AA| Fo & AME
A AHE FAHoR AAst =T, o7]de= AR BA Fo F
B HAA 2 AR, HAVIE, HARRE, Al 7] el AlEeEoF sk HoaLA

W8 B A7 kA HIE Soll #E AR Sl & Atk [91[121115][16]
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® Pipe Stresses

® Nozzle Loads

® Valve Accelerations

Subsystem Response

f

B —
A
Floor
Response
Spectrum
—eu—=-
Subsystem Analysis

Design Design

Response Time-History

Spectrum

aSis

Free-Field Ground Motion

Elewvation

!

Shear Moment Accel
Structural Response

|

Structural Analysis

Base-Mat Base-Mat
Response Time-History
Spectrum —

LA
Ty

Soil-Structure Interaction

—~/

Rupture

4

4
/
4
7

NN\

NN

if—

Wave Propagation

74

<I¥E 2> 9AH
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;g

ADZANAES SHAALA

Al 64

AR A A

W e 2

S Ab
= =

o2 vE k. [3112]

bo

)

o

&

\

»AO

(1) Hl

3

Elasy

o]

(2) Al

:0.01lg ~ 1.0g

- 524 9 (Dynamic Range)

: 0.bHz ~ 33Hz
. Bh% ~ 709

)

- F34H 9] (Frequency Range)

2] ¥](Damping Ratio)

4

LR FoEUelA glolok &

- 9JA} F%I(Spurious Resonance)

: 0.03g/¢g

% (Cross Axis Sensitivity)

o AR EgA

3}
=

& oF

: 0.005g°ll Al 0.02g7+A] &= °] 7h&s
: 1.0Hz ~ 10Hz

%)
- F5pe sl
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3
oo
oft
[»
9,
[t
juils)
N
f
N

-4 e 15011

- 39 1.0Hz ~ 30Hz

-z 2 b 2% ~ 5%

- F A FAY FIE U oA glojor 3
- wARE NA%E : 0.03g/g

(4) Ao 7HE=A

-4 ®9 1201

- 3489 05Hz ~ 20Hz

- 73 v 1 55% ~ 70%

- A T FAE T koA glojof )

AA A= AT F A b kel Akl A A 7t

Al AAGE SRS v, B2EE 5 e 3tolofoF 3 [3][12]

(1) A zkel™ 7H&=7
- A Zx¥ A+ (Free Field)
=2} 2 (Containment Foundation)
= (Containment Structure or Reactor Building)
7 I35 72EY 72E8H
Fozrgol glvhal 7HA et X gwoly Ax =

)
= =1
% g tovk AX| gt}
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(2) Hd 7S

- Y22 7] 7] (Reactor Equipment Item)

- 42 v #(Reactor Piping Item)

- JAZAE Y FQ FxE9 7]7] B+ v (Equipment or

Piping Item Outside of Containment Structure)

(3) AR 297

- AREAE NzEEn

4) sE9EAER 757

- AAERAES] T xEHE

- A2 717] 2 wj#Ee] A A E(Reactor Equipment Support or
Piping Support)

- AYAE Y T8 FEREUY 717 =+ 8 ¥ (Equipment

Support or Piping Support Outside of Containment Structure)

- SgaHEY 294 AAEAE V) xeend 4
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A 74 AAZA A E(Seismic Monitoring System)

AR AAAES A Zloly Y e F4 Tol 93 gFEFHo=Z ]l
sho] AAFHE A A X2 WH -1 (Seismic Category 1)9] F+ZEAE

W 7tE RESo o] AAAS zuete 4% AHe Aol mel

shAl ot [6][91[12]

TLE ARG A ADFAEH = <E 8> o] & &7l
AAskal, ARE A7 HA g aTldE FA wAgdE 5 Q=S
go gtk v XE 2 FAEE <39 >3 <ay 4> )
<& 8> =ul dAd AAAAAS HAX 27

aYEE AE| TRER B 49 8F
e |are}| e | AhE] | A | FhEl ek sl gk el Bha | dhar | dhe | A | A | Ak

1|2 (341234 |12[34(56[12]34]56| 1 (234| 1,2

1|2 (3|13 |13 |5]1]3|5|1]2]1

A

=

T AA SARE vE AMEEe] 9

(1) AALFAANDE 72 QAR 5o AErEd BE A2
A 2% A 42 (A 2 AR

(2) AL A A2017-155 (A=A A ] 9] =0l #gk 7]

=7|5)

- 10 CFR 100 APP. A +&
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(3) 10 CFR 100 APP. A (Seismic and Geologic Siting Criteria for

Nuclear Power Plants)

- AXGAAE A

(4) vl= LAEFA D3] A4 A (Regulatory Guide)

(5) A52d AR WAL HAAAA A

2. 774 7171

7}, A A E B A(Seismic Trigger)

AREZAE A= 29F 2e s24dgo oste] s2bstw 3HA]7] 9
AARAZE 7HE BraL 4 A YA & ThsstE s Hol 9l

AMEGA = <F 9>¢9F o] BF 2= 223w A 7hesty Zt
7} 0.01g o]ZollA &2setAl =of Ant o &7l E9dl oA Algto
H7MEEA T 71 E5E Al gsked AR EZA 205 1R 2= 0.1
ko] M F7FE = 7] E A (Triaxial Peak Accelerograph)ol] A4S &4 3l

il sze]l evddts 102 5 A F&sA Hof vk [91[12]

—_—

<E 9> ARAELHA 9

A7 HE da & A A H]

R

SG-YS-011 | Containment Base 87'8"

SG-YS-012 | Containment Operating Floor 125'0"
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rr
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(SSE : Safe Shutdown Earthquake)&©o]al, v} A 47
Zl (OBE : Operating Basis Earthquake)-&©]t}.

lo
o
>
N
rr
[
of
o
fr
i
K
e,
©
It
I
el
=2
r 03
(i)
i)
2
30,

<& 10> AR AR 2 HAXA

9 . ﬁlﬂ-ﬂ ;] — 4 A jl
o T3 (g) | T3 (g)
Containment Base 87'8" | YS-007A 0.11 0.11
OBE Cont’t Oper Floor 125’ YS-008A 0.20 0.15
Cold Leg of Rx Pipe | 115'9"| YS-009A 0.15 0.15
RCP"B” Support(7]Z)| 101" | YS-010A 0.15 0.15
Containment Base 87'8" | YS-007B 0.20 0.20
Cont’t Oper Floor 125’ YS-008B 0.30 0.25
ook Cold Leg of Rx Pipe | 116’ YS-009B 0.25 0.25
RCP”A" Support(7] Z)| 101’ YS-010B 0.25 0.25
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t}. A 7o) H 714 = A (Triaxial Time History Accelerograph)

AlZbolgrbsEAl= <& 11>3 #Zo] EF T AXEF-1
(Seismic Category 1)9 +xE&E, Al§ 9 ZF HF & &1L A% F
2 9o AAde] §4 A7 weol djele] 3qPew FHs QE U
Aol et AmE DA dAuh oA wbEge]l A A(011g) °l =
= AT Aol HTFS EACA A TEER I AFEA Ho o] AytE
Edz £4A4 A [9][12]
<E 11> Ao Zgrt&EEA AR (TAH)

A7 4% da & 9 A H X

SG-YT-002 | Containment Base 74'0"

SG-YT-003 | Containment Operating Floor | 125'0"

SG-YT-004 | Auxiliary Building Base 690"

SG-YT-005 | AUX BLDG RHR Hx Support| 102'0"

SG-YT-006 | Free Field 99'3" |1,257] FXF MCS S

SG-YT-018 | Rx Equipment Support 101'0” |[S/G"A” 7] %=

SG-YT-019 | Control BLDG Structure 126'0” ?/1(15138%% =

2}, A F7}&5 % 7] & A (Triaxial Peak Recording Accelerograph)

o
<
)
AP
=
N
J
2
rir
VAN
=5
—
)
V
fo
M
o,
r2
4z
o
=
o,
H
o
<
)

g

o
=
Auj
e
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% | TIME-HISTORY ACCELEROGRAPH @ PEAK ACCELEROGRAPH
@RESPONSE SPECTRUM RECORDER A\ SEISHIC SWITCH

B8 |

®RESPONSE SPECTRUM SWITCH

[

o,

REACTOR RV
INDEPENDENT OUTSIOE OF U REACTOR &/
STRUCTURE CONTAINMENT PIPING V
INSTRUMENT ~ QUANTITY

91 i Sy [T © @ AT |

] CONTROL ROOM
g — INDICATION
—

@—1 INSTRUMENTATION DIAGRAM FOR SSE < 0.3G

<aY 3> AANEAR 92 AARAAT A=
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CTHT CTMT
REACTOR  rion'C _ BASE
REACTOR COOLANT  PIPE

OBE
PUMP SUPPORT  COLD LEG S@Q%H SWITCH
) VS-008 | Y5-0074

BE
08E || swiTcw A |
SWITCH || Js-onas . .
YS-0104 Switch Terminal Modules
| | (FIZl /%] (SSE, OBE)
AHI oA E8)
SSE Power Supply Modules
St || S k- EREEE)
SSE YS0088 | CTMT R Annunciation Panel
SWITCH - Rl HAH i
SSE VS-0098 CTHT BASE IR el (G: = _I_LH E)
SWITCH OPERATING
Y3-0105 | REACTOR  FLOOR

REACTOR COOLANT . PIPE

MMI Window
PUMP SUPPORT  COLD LEG

(AFEAF 2AEHBI0[AEA)

Data Processing Unit
Wzds ®My 3
FICH A
CTMT T &)
CTMT BASE
R
; SENSOR
RESIDUA AUX BLDG i
neuov;LHHE:?T FLOOR [ sewsom || Y7002 .
FREE SUPPORT | cgysop || YT-003 Analysis Computer
FIELD - (24 ZEE)
SENSOR || 'YT-004

SENSOR YT-005
YT'M l T

Field Interface & Test Unit
(HECHA EdlH
S H O~ 2 AIE)

|

TRIGGER
TRIGGER || Y5-012

sensor || VSO OPCTMT
SENSOR || vr-013 | cTWT CEEBATING

FLOOR
V08 |ConTRoL  DASE

REACTOR [BUILDING
EQUIPMERT FLOOR
SUPPORT
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212357 #9971 A% A9 FSAR 163333 A%l A Adxe] &4
Atz B 2AAGE vt 2ol g 2y [4]

(1) +dA3 =4
3 16.3.3-79 AAl

i
2
)
N
>

AZAAAEo] &4 7hsaloF ot

(2) A & @A

[}

(3) = A
A 17 olde] AXAZ7I7E 149 o &4 E7Fse A, 4
(AN Y3 wA] TR o] GAIA O] Abal-a g WA A] HA1-F
TA, o wet 77 2FBuME 60U ool FxE kA&l
Al & gt}
&

B. 71<A# A 16.3.03 2 16.3.049 %3S A% =t}

sy

@ AH 27

—_—

1) AR A ASF7]e] 2442+ FSAR # 16.4.3-40] AAlE F7]1= A
9 A4, Ad nF F ofvtra Ad FAAIES FAFL
A7bs Aol s Eoof et

2) A A A= 1Y AR A AS71Y e 2487 o]
ol &4 7hedEl® e ojof kol AiE wA
A ool FaEojof gt} F2E A5V EHE
Hojof sFal AR -5 (Vibratory Ground Motion)e] Z7]E ZAA3}H]
el EA = ofoF g

rlo
)
™

i

=
2E A5 7)
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<3i 13> AR A ASAHH (FSAR %

el 1237 wd71eAAA ANFA AS7] AL
% 2 Ao #EE WEEo] <iE 13> Ao Arh[4]

O -~

3.3-7/16.4.3-4)

) ) = q‘ié-ﬂ A7) PN 0}_1’}§1
7""%7] ‘;‘l 4-]_1}\-] ‘(HX] Pl:—'l:" Hi%@_ X‘j7'] _fl_%] ZH ‘é_
ARA | 7tsT a +A A
1. Triaxial Time-History
Accelerographs
1) Strong Motion Accelerometers
A. YT-002 CTMT Base +1g 1 R 18712 | 670<
B. YT-003 CTMT OP Floor +t1g 1 R | 18712 | 670<
C. YT-004 Aux Bldg Floor +1g 1 7R (18712 | 6704
D. YT-005 RHR Hx +t1g 1 R 18712 | 670<
E. YT-006 Free Field +1g 1 7R (18712 | 6704
F. YT-018 Reactor Equip +1g 1 7R (18712 | 6704
G. YT-019 Control Bldg Floor +1g 1 7R (18712 | 6704
2) Data Acquisition Modules
A. YD-002 Control Rm Panel **| 25 V 1 R 18712 | 670<
B. YD-003 Control Rm Panel **x| 25 V 1 R | 18712 | 670<
C. YD-004 Control Rm Panel #x| 25V 1 7R (18712 | 6704
D. YD-005 Control Rm Panel **| 25 V 1 170 (18712 | 6704
E. YD-006 Control Rm Panel #x| 25 V 1 1R (18712 | 6704
F. YD-018 Control Rm Panel **| 25 V 1 1R [18712 | 6704
G. YD-019 Control Rm Panel **| 25 V 1 1R (18712 | 6704
3) Seismic Triggers
A. YS-011 CTMT Base x |H: 0.01g| 1 |17 |1874€| 670 <
V: 0.01g
B. YS-012 CTMT OP Floor = [H: 0.01g 1 1€ 1871 | 67014
V: 0.01g
TFA AL AA D AR
wx T A|0] A ] A
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<E 13> AR 7A ASAHH (FSAR % 16.3.3-7/16.4.3-4)(A %)

] A9 _74]%7] A | oltE
AS7] 2 AA A=A e |Ja3A g
A4 | 2A _
AARA | 7VeT +AAE
2. Triaxial Peak Accelerographs
A. YR-013 Top of CTMT t2g 1 111871 671<
B. YR-014 Aux Bldg 1E Pipe +2g 1 (1R 1871E| 6784
C. YR-015 CTMT React Equip | £t 2 g 1 |10 |18E| 671 €
D. YR-016 Control Rm Floor + 2 g 1 7L 8E| 670 <
E. YR-017 Reactor Pipe + 2 g 1 [1hE11871E| 671<4
3. Triaxial Seismic Switches
A. YS-007A CTMT Base * |H: 0.11g 1 INE1871€] 671<
V: 0.1lg
B. YS-008A CTMT OP Floor * |H: 0.20g 1 1701871 6714
V: 0.1bg
C. YS-009A Reactor Pipe * |H: 0.15g 1 |1 |187E| 671 €
V: 0.1bg
D. YS-010A React Cool Pump* |H: 0.15¢ 1 |10 |187E| 671 €
V: 0.1bg
E. YS-007B CTMT Base * |H: 0.20g 1 111871 671<
V: 0.20g
F. YS-008B CTMT OP Floor * |H: 0.30g 1 1701871 6714
V: 0.2bg
G. YS-009B Reactor Pipe * |H: 0.25g 1 |1 |1871E| 671 €
V: 0.25g
H. YS-010B React Cool Pump* |H: 0.25¢ 1 |1 |1871E| 671 €
V: 0.25g
) Frequency
4. Analysis Computer 1 NA | NA | 671 €
1~33.5Hz
5. Data Acquisition System 25V 167 )shd| 6714
* FAA AA B AR
ok A o] A XA
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ARSYN 4R HAY HE

Al 3%

24

)74 A

3} gl wet ofm A

o

o)
=

ol A

A ofm gk

o] =
AA

o]

3
o
o)
;OO

Aol aAg

4

PN
=

AL, 7]

72399
b gre,

o
puzel
e
oL

mK

—_—

0
o

el

2]

A, Eek el

F A

o

BA 2 9

2 7

Al 14

A4 A A

14> = 9|

A <3

131

A

%o

(COP),

(RCP), =48 =Z(CHG Pp), B+H=

Rz VA
= —

~ Az 2y
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J

7}E 71 = 2 (HDP), <=353HXZ(CWP), A9 d = A W7
(Containment Fan Cooler) %
T8 AHE7], W] @ FHAA SHEY &4
o Z+F HIAMY] F%
o T8 "HIA 9 =&5¢
- dAdg AFAT GARWST), BF-AGEYA(CST), AH83 A=
A7z (Spent Fuel Pool), 552 t-$4 ®=(Dousing Tank),
A5 H B (Fuel Oil Tank) 5
o ARsfAd=Z Qs FHy4 Hek = A49 A
1. ARG E T 921 FA A
T Azle] dFgFoz Q3 e Y 5 W 2w AAAEHE o
I o] <F 14> Ay s Ekoh [13][18][19]1[20]
<E 14> ARO=Z Q3 44 HX AL
A A |F7H FAHAE | AALY] | =¥H/&F 7] E
16.09.12| st=r | 94 #234 |+54A PHWR/7T00MWe | A A7} ¢ 0.03981g
North A N | A 74A7] 54 9
11,0823 | mp = |North Anna\ Neutron Flux | powp 11 goviwe | a2 24010 o3
! ko A e
Fuk'ushima A7 A »um] o] ¢ %}SBQ
Daiichi AR =Y BWR/784MWe |24 #1234 T4A%
‘11.03.11 | Q& |#234 ol e 1} A)
Fukushima |AA A&5AA
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<X 15> Droop Factor A% ¥ 38X LH Hu

2 = Governor F 3+ 60.5HzA N2z
= Droop Factor | 8 x% 7z =
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18 237 72 % 75 MW
ag 3437 100 2% 8 MW
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<E 17> 3¢ 137 =4 &= A30105F7]) ITC = MTC + FTC

2 E=AF(pem/TC) (ZEALEAF A ERXEAF T2 255
=ATE (MTC) (FTC) (ITC)"
BOL, HZP 3.99 -3.17 0.82
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HFP, ARO, Xe #3¥ -1.29 -2.51 -3.80
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AL g aapa| ()| 3~am (374)| a9 |5 94
Absiet T2 12m | A, 2, o) 64
19400802 g aaper) T7 | g : 05m | 25 5 S8 ;56
U 7}E} H4F 1 0.32m
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$Hl 1 ~45 7] - - -
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O dd a9 A4 fA71+F © US NRC RG 1.59, ANSI/ANS 2.8,
IAEA NS-G-3.5
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- 97d 349 A = AE A vsdAE A9 293 Reg. Guide

Reg. Guide 1.12 Nuclear Power Plant Instrumentation for
Earthquakes

Reg. Guide 1.166 Pre—earthquake Planning and Immediate
Nuclear Power Plant Operator Post-earthquake Actions

Reg. Guide 1.167 Restart of a Nuclear Power Plant Shut Down

by a Seismic Event

- vl A8 A4 A3 (EPRI NP-6695, 1989)

Guidelines for Nuclear Plant Response to an Earthquake
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