H #

No. 122

2025 % 6 A

M E®EHh#H® KXz
MWEEHDZEEERANS 4
B & L U E # A B 58 A



w1 2 2% HRK

3 ot FEM &7 V& HWW T IR MR BT IZ 86 1T DT T L O o 1
Study of Damping Models with 3D FEM Model in Nonlinear Seismic Response
Analysis

MADR v A7 & (A —/L#EEPHEHE) DR O A7 L) OBIFE oo 12

Development of MADR system (Mail-linked automatic DR system)

5 3 BRI - AP v B AR 2ok G & LT AKALBL DT IEALIZ DWW T, 17

Improvement of chemical treatment in the seawater system at pressurized water
reactor Ikata Unit 3



B 2% HA $#RNo. 122

3 RIT FEM ETIILZF AW -G ERSHEITIZE TS
BEETILOEE

B ]

JRA- R D 3 R IT FEM 7 /L % T2 MBS A AT T, —fRMIIZ Rayleigh
WEAER S D, Rayleigh Wi, WELIMREIEICIK T+ 28N H 5 —
77, WEIRWIRBIUZ 3B\ T — 8 DR L TRl C & 2 4538 Rayleigh = A U4
REINTWD, A, B2k & U THLIE Rayleigh Ji3E 2 Z4E 7 LT
ML, TEROHBEETET V& FEBRRETZ 1TV, 3 IRIT FEM &7 /W3 2 FERE H
EIGEFATIZ 3T 2 I 2 BRGIE L 7=,

ERANDES

1. 3Rt FEM & TIL DR RIS B AR

HFRIS BT 7T VT 1R & 9 RGN OiE 2 — (ML L7cE T L &
L, ka7 V) — b OMBHER R OV L0 IR E L ZE L
7o ANTTHUERBNZ, ACEITIANC 23, $niE G 1A /ER L, 3 J71a 0 HiEEE)
ERIFEAST 5 2 & & Ui, JEMIEHEALE IR D BB O i KEFE L, KF
1 L2 T6.8[m/s*] R UOMAE T 3.5[m/s* ] TH D, 25 OFENTFEITIZ L 0 Hy
SN ERAT 2 FEf L 72,

2. BEETILORE

WEETVIIEL R2I0RT447—2E L, BFEMZE TE— MR (0Th
TRV F—HBRER) S IRIFEM AR RGO TWADIEHE Rayleigh =
(ERay) % HiZ (Kfig) L4 rE7 & LizBmat2iro7, 7ok, WLk
Rayleigh 1B % FEHEE T M AT 2 MTIZE BT OMBIR Y W] TORLTH
ST, Y IRRNTRER DG BT,

4{K Rayleigh J83% (Rayl, Ray2) TiZ, REUEIREIEOFR EREE CaE D E/)
RMKRZRFER & 72D T RSNz, HFEN] Rayleigh 83 (Ray0) TiX, HL5E
Rayleigh Jii% (ERay) &I[RI%EDy, & D WIIRSF %0)&;6%*%?&;5 ZENRE
Nlizlzh, ZYMERTDHET NV THD EWVWR D, Tz, HEIZ L DR BN HE

IZRNDEA TIE, 102 Rayleigh R DIREIBA L 2 T, ﬁﬁﬂi@ 5
@ﬁﬁ%%ﬁﬁﬁﬁ?é EITERM DR EIZ DR NHTZDEETHHRE &
EZABND, IVl —ATIL, PLikRayleigh =TT /L (ERay) 13X, 18



JRWRBIEIC B W T E ORI TRl T &, EAMEEZ A LG HEA RIS
ERHZENARETH LD, MRUICHHF TELWRET LV THDLEEZD

N5,
# 1 HEET VO 7 — A
=A% T T L BET HIEENEK
ERay Ray1 iﬁ%?ﬁzﬁ ALL:f1im=35. 0 [Hz]
Grl:f1=5. 25[Hz],
Ray0 EHRB £2=30. 0[Hz]
ay Rayleigh Jfi% | Gr2:f1=1.61[Hz],
£2=30. 0[Hz]
Ray1 £fk | ALL:f1=5. 25[Hz],
Rayleigh JH= £2=30. 0[Hz]
. EXES ALL:f1=1.61[Hz],
(a) MR B OV Ray2 Rayleigh £2=30. 0[Hz]
B 1 HUERIGE T E T v
¢ = ¢ S s [, ¢ [ ——
R | P i Sy e ® ] STIVE ® » R L R ]
4 4 %’ %l
i i i i
:) [1.6 [Hz] 15.3 [Hz] 30.0,[Hz] ; .6i[Hz] 5.3 [Hz] 30.01[Hz] ; .6/[Hz] (5.3 [Hz] 30.0[Hz] :7 [L.6 [Hz] (5.3 [Hz] 30.0:[Hz]
0 5 10 ‘;II. fz%m 25 30 35 5 10 gn fzgh) 25 30 5 10 ‘;II- rzuom 25 0 5 10 1.5n. fu(‘lh) 25 30 35
JI5E Rayleigh 3832 [ERay] ZEFEHI Rayleigh J8i% [Ray0] Z42{K Rayleigh 832 [Rayl] Z4{& Rayleigh 8% [Ray2]

(Ray1)

2 BWEET NV

(Ray2) (Rayl)

3 AN DR KBS AT 4 A RN EE 0 fig KAE 43 A
HRELE VEPNAER, G T
(BRI ERAAFIET  LAREAITR)
HARJE S, SRS
(WEERASE AREE)
F—OJ—FK Rayleigh 8%, J5E Rayleigh Ji, [KEMEREEE, FERIEMRENT,
S B, RERREISE MM, 3 alEEE A, 3 kot FEM E7 /L
BULWEhtE%k PRSI ER SRR B8 A

TEL 087-843-8111 (f%#)
https://www.ssken.co.jp/

E-mail jigyo_kanri@ssken.co.jp

[fEMTERE & 5T ]



B 2% HA%RNo. 122

MADR ¥ AT L (A—)LEEIR! B &) DR VAT L) DERFE

B i3]

KRIFEFEIZ LV REEENEHT 5 KB EOFARMRET XL X — 5 EE
AMBIEL, FHER ORENSCTAE FTHE T R /L X —F8FE O M [E5EE~ D HL Y
AP MBI > TODRID G, TR UGN U TESHEREL A
fbsEb7~2 RLAR A (DR) HITOBEEMEREHE > TWVWDH, 2O, ZE
TR 7 E OB TTHLER 2 B S O FEHEEICEAF LTV D Bk A2 B @bl
BEET DV AT AERR LI-OTRINT 5,

FIERR

1. BAEL=MADR X TLDOWME
BRITHEEOBE S FICE T A —/VTDOREZELZITH FIEIC, EHRMEEL

Mz D700 T, ZE7e & oAamntEiRE BE b5 27 L2 R LT,
(1% 1)

2. BFA—NIZEEHZERBTEDEHEDR SR T L

MADR 3 AT A[AILF O DR i A — Wi, Bl T b B R/ EERE Sk 7 &
ERHOWEZEWEX 2 U T o WA L2y AT LB, Zfi7sa A b CIREg
R AEE. LIE-M B RE A8 L7 DR =2 hr— T 2 8UE L 72,
BEIFABENEONT-ETHE2 IRy b —F %% ETHZET, B
AL C DR EEERF AN O AMHIEES 21T 5, #3772 DR i G ons &
2, BEIEOMGEFEFHEZERT 5, (K2)

3. MADR >R T LDIRFEER
EBMETE 2 & 2 A=) BLO®S b7 VZE - B 1 5 Tofil
HRMGEEIC BT, DR EiFA— 2 BAFICZE L, BEGIENIC X 528567
PFOND &I, HERETFHSERTE 2 2 & 2R LT,
EEFAREORFETH > 72h, ENIREE S /NS PREME~DREIT W
ZE bR LT, (1X3)



DR¥E¥%E

(DRA—2APC)

D REHE }
EB R ENE

@ B 7L
) -

D RZGHA —»/4 -

‘,% [EQ

1 MADR ¥ A7 ADOHEE

INTERNET

System_DR

Mail Sytem

=)
=
ot

£

K

=
DR %5

MQTT
Broker

2 BFA-NMCKDZERELREOBE DR & AT A

aw) ETRZEFE BEEE (BERE  25°C) s~k 100 ~2015 AL L2kw] | |k S ESEE RN _ AOEE  MOEE — HPEGEME A0
¥ T Ew wu| || O mRHPEYa-rgy- (9RER) o
70 {ZAYTON SER& 412 X 0.5 = 2.06 kW i dhvimsid 17:00 ~ 20:00
60 00 ~ 10: 17:00 ~ 20:00 “ L AR e

50% MHEH 50% IR » ./4‘ \‘\{T’? vrisoame
50 2% (- \‘J‘ff‘”‘ A51%) 1000
il i M ey T
30 Hl AN In 15 \\/\‘\/ 600
0 PO R A O ) |o it~ 2 e
‘ I bt = s .

3 MADR v A7 ADMGEREF (LHIRREE)
RELE HHIESE
(kMR O BRTT I HE07H)
HpE e —
(AL D ORI BT 7 7 ) BEATED)
F—J—F F<v RLARLSA, DRIV AT A, %~/u3_§tﬁug@wz%A,
ZeiRk, EBRZET, o N TV, BURRE, RSN,
TkaiEH, R &, FR R EilE] e

FULEhtEik MRS ER S ZERT R AR

TEL 087-843-8111 (f%%)
https://www.ssken.co.jp/

E-mail jigyo_kanri@ssken.co.jp

[fEETERE E 5T ]




B 2% HA $#RNo.122

77 3 SR FIFmE A B KRRENRELE
BKALEDOEIEEIZDNT

B B

P53 SRR AN AR RIS R E S N2 FRH T+ — B S s
(D/6) Dz EERIZI VT, 2017 4F 6 H O EMIERRRF I Z75HHIC K D m#E
REAR T 23R8 DIV, 1HHEXIR & U T AL BRI K Db & K ed B L7z 3| ALEt
Tk EES DS Tz TE, RIS EEVEMESE L BB LTI 9 2T, A/t
EERDOREEREN L & P EMEMERF 2 W2 TE DR/ A RETT 2 ER H - T,
ARG T, D73 EEATREN TN L 72, 2K &ARBVE 2 W o KRR
(BT NVF 2—7 3R 12K DKL O wE ERITFR 2 3R OV FE
1 AfE ROV THET 5,

FEAR

1. EREMRICEZ 5BKLEZHOZE

JLF- I A v A AR B I R B S T2 B g DR EVE I ST v b
A8 &7V =0 LA SR, AR R (REWEREIR T EEN) & BRp R &
(B 5) (252 21 KA D528 2 TR A L 72l R, 225m Hlgs i bR &
N5 BEEIZRENTE, WRBEAREZECEL Y b LR SEL 2 & T AR
AR L6 b SRR ZEINEAICHERF CE 0 2 L 2B Lo, —J7,
T =T LEEFIZOWTIE, HEHREARE O LRI BEE ORI
AINTEDS, SRR N E DT 5 72D RE TAF & 725 2 LAV o Tz,

2. RFIFEEDEBKRBK TR E L-EKOEDOBEEL

LR OBEAEK - BB S 2 B8 L7250 BUKHEK DX R AR B I I0Ek
@ 0.20ppm (D/G % Fr < BARHAZR N O O FRE IR 5 49 0. 05ppm) D F F .
FRIEABREEZ 0. 015ppm 725 0. 010ppm (TR 2 & & BT, ZHETRMEHT
Ho T BNERIENREEZEH L D/G HEKRHD I JRGETHIN 7R B e R R %
0. 15ppm LA EI(Z & S 2 KA @ E &P U=, £/, HiZ0e 2 S5mk
WHL, ZORET 7 T —2 0Ol L7 R, BE CTh - o2k mAlRs
DIGEEREZIER LD bR HERF L2 5. RO B HERF S v Tn
HZ iR LT,



o - 0.20 : 0.015
m SR BEEB B A _ : e
ﬁK§015 ! e i 0.010
Pk mASH \R o 3 L\ @ oowppmse) |
w7 & 2010 L O e
= 1 WA X
| e . (i 0.05 ppmiEE) 4 0.005
4 BE © 0.05 ! MBI L ; fERILER
N | =g :
= 0.00 = - 0.000
-10 0 10 20
CuAlfs AW B BEE TN B
o (mg/cm2, vs pre-iron film forming tube)
XA S OBLIE XD 0.20 r 0.015
BT AMD S = -
Y @EEE&I’;%}I}%@ g g 0.15 | !
T | OmemLaR 23 BRI 0.010
CuNi§ ¥ 8 010 | @xo0.010ppmi)
o = : P e
KA > \_é\_ﬁ{ © é{;&?w ppmE &) 0.005
i & E 005 | Smmi ; g
o 1
s s = 0.00 ' 0.000
— -0.1 0.0 01 0.2
55 A Sz I
(mg as Fe/cm?, vs pre-iron film forming tube)
X-1 EF7NTF =2— 7 kB E OREE -2 EHEHOPER & dEAREE S O BAfR
30 59
. 3-15% A 7 v (TERALED)
@) 3-16 A 7 v GEANESRIEN) )
~ 3-174 A 7 v GBI + R ATR) )
25 o
S N
AJ 2
X 20 8
i c
~ =
E :
E 95 <
K S
=
10 . 100
14 3H 5H 7H 9H 11H
-3 D/G ZERMEIZRIT I T 2 WU &
ﬁ*m@%ﬁ@ mﬁé EDOHER
MEEHE AR, A, KEEED
(BRI ERGWITERT AL A HAE)
SAFEEE, AR
(WEEEXS T HARE)
F—J—F FHFET 3 58, PO HEAK R, LR, [REVERE,
LR, R
FLEh ik MRS EREFTERT R R
TEL 087-843-8111 (ft3) E-mail jigyo_kanri@ssken.co.jp
https://www.ssken.co.jp/

[EMERE E 2T ]

ERIE AR EE (ppm as Fe)

7 A EE (ppm as Fe)



VUETE S, WUEEEEE, UERSIF7ERT
BFZeiAsR122 (20254F6H) 1—11

3 Rt FEM ET I ZRAVW-FER b B ERITICHE TS

¥ —TU— K : Rayleigh =
PE% Rayleigh B0
IR JL ) B IR e o
IR AEAT
R 2 PR L AT
3 ¥kt FEM &5 )L

BETTILO®RE

I ERR AT AT
I A AR ZE T LA

WNESEEALIS ARG
Y =] 78 ) TR PR
Key Words :  Rayleigh Damping

Extended Rayleigh Damping
Causal Hysteretic Damping
Nonlinear Analysis

Time History Response Analysis
3D FEM Model

Study of Damping Models with 3D FEM Model in Nonlinear Seismic Response Analysis

Shikoku Research Institute, Inc., Civil Engineering Department

Yuta Nishiuchi, Hirotaka Masuda

Shikoku Electric Power Co.,Inc., Civil &Architectural Engineering Dapartment

Ryosuke Hinei, Jyunya Sakamoto

The Rayleigh damping model is often used in nonlinear seismic response analysis with 3D FEM models for nuclear
power plants. The Rayleigh damping has the problem that the damping ratio depends on frequency. In the recent
study, extended Rayleigh damping was suggested as a model with low dependency of the damping ratio on frequency
over a wide range of frequencies. However, extended Rayleigh damping has never been used in actual building model.

In this paper, comparative study of these damping models is conducted using a 3D FEM model of an actual nuclear

Abstract

power plant building in nonlinear seismic response analysis.
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Development of MADR system (Mail-linked automatic DR system)

Shikoku Research Institute, Inc., Electric Power Technology Department
Masashi Yoshida
Shikoku Research Institute, Inc., Electronics and Agricultural Technology Department
Yoshikazu Nakanishi

Abstract

The introduction of renewable energy sources such as solar power generation, whose power generation varies
depending on weather conditions, is rapidly increasing. This calls for efforts to stabilize supply and demand
operations and avoid suppression of renewable energy generation. In these circumstances, the importance of
demand response (DR) technology, which allows the demand side to intelligently control consumption according to
supply conditions, is increasing. To address this issue, we have developed a system that automates load reduction
operations for air conditioners and other devices that currently rely on manual operation by customers. This article
introduces a system that can automate load reduction operations by making only a slight change to the method of

notifying a large number of contracted customers of DR requests by email.
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Abstract

Heat transfer performance of the air cooler for the emergency diesel generator (D/G) in seawater system was
degraded in the 14t operation cycle of pressurized water reactor Ikata Unit 3 on June, 2017. This event would be
caused by biofilm formation on the seawater side of the heat transfer tubes and/or excessive deposited of iron ion
oxidized injected into the seawater for corrosion protection. To prevent the events due to biofilm formation and
excessive iron deposited, we carried out to investigate the adequate chemical treatment for concentrations of
chlorine (Inhibition of biofilm formation) and iron ion injected into the seawater that would be improved the heat
transfer performance of the air cooler while maintaining the corrosion protection of two other heat exchangers,
component cooling water heat exchanger (CCWHx) and chiller in the system. As a result of study using an apparatus
simulating the system, it was elucidated that chemical treatment is appropriate to manage with concentration for
chlorine of 0.05 mg (total residual oxidant as Clz) / L at CCWHXx etc. outlet and iron ion of 0.10 mg / L at the injection
concentration while locally increasing the chlorine concentration above 0.15 mg / L in the D/G seawater only by
dedicated additional injection system. And then, improvement chemical treatment in the actual system, we have

been able to both improve heat transfer performance and maintain corrosion protection.
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