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Developrent of Control Rod Guide System of Joyo

Shigeharu Tobita, Masashi Kawai, Mitsuru Yonekawa,
Katsuaki Hoshino, Yoshio Ito, Toshiyuki Okubo and

Masaaki Tamura
Abstract

As the final step of development of a control rod guide system (rod guider), it has
been conducted to display information concerning the rod guider operation and the
current plant conditions on a CRT in Japanese, to tell information for operators and
to predict more accurately the stroke of each control rod to be driven at a reactor
power adjustment operation since 1992, in oder to improve a function of man-machine
interface of the rod guider, |

The development of the rod guider was completed with the following good resulis as
expected.

(1) The function of man-machine interface of the rod guider was improved to display
information on a CRT in Japanese.

(2) The voice guidance contributed to obtain higher operational reliability and to
lower the load on the operators.

(3) The rod guider provided the same function as operation manuals of Joyo because
all operation procedures in the manuals were inputted into the rod guider, And the
timely operation guides provided by the rod guider evabled non-skilled operators to
control the reactor in the same manner as the experienced ones.

(4) The difference of the predicted and actual rod stroke fo be driven at the reactor
power adjustment operation was reduced to less than =0, 2mm by both the existing
inverse multiplication method and the experiences gained in the past five reactor
power adjustment operations.

Operation Section, Bxperimental Fast Reactor Division, O-arai Engineering Center, PNC,
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£5.1

AT7w T 1OHA % v ZIEH

1727 — CRTH &

H A5 v AWK

CHANGE OPERATION MODE SW
FROM START UP TO LOW POWER

Elrt— N4 vF% ML) o HEHA
ICEIEEZ 2EEERT %,

2 | OPERATION MODE SW LOW POWER BIRE— FRA v F% MEHS CEA S

3 | WITHDRAW SRM CH-1, 2 EERM—- 1. 2% PR o TR £T
FROM LOWER TO UPPER 5[k FE1ERT 5,

4 SRM CH-1,2 UPPER HEERCH— 1. 24 T LRy oL

5 | CHANGE PRM RANGE SW POSITION HARV O RA v F%00,1251 1670, 351
FROM 0.125 TG 0.35 :UP | UPEA A2E%:IexRT 5,

6 | PRM RANGE SW POSITION 0. 35 MRV DA w FHT0. 351t - 7o,

7 | CHANGE PRM RANGE SW POSITION HARV PR v F%T0.3510 511, 2514
FROM 0.35 TO 1.25 :UP | BAAFEZIERT 5.

8 | PRM RANGE SW POSITION 1.25 HARY DA A FITL 25 Nt - 7o

9 | CHANGE PRM RANGE SW POSITION ARV OAA » F %M1, 2500508, 5] 1ot]

FROM 1.25 T0 3.5 :UP | X 2E %15 T %,
10 | PRM RANGE SW POSITION 3.5 HARV VO RA v FHT3, 55t - 2,
11| CHANGE PRM RANGE SW POSITION ARV VP ZRA v F% 18510001 251028

FROM 3.5 TO 1.25 :DOWN

BADHFENRTRT 5,
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7% — CRTH 7

Ay AAE

12 | ARRIVED AT NEUTRON POWER 1MW BH A IMcEREL 7=,
13 | CHANGE OPERATION MODE SW WiligE— K24 v F% TEEA NS TEH
FROM LOW POWER TO HIGH POWER | /74 ICUIEZ ABATERYT 5,
14 | OPERATION MODE SW HIGH POWER BEE— XA v 7% (HHEI UL,
15 | CHANGE O/F SYSTEM SW F—nT7u—-RA s uw I ALy FE TFE
FROM MAN TO AUTO g o TBE ICUBEZ 3F2ERT 5.
16| O/F SYSTEM SW AUTO d—To—RA w724y FHRTH
By i - 7,
17| STOP CR MANIPULATION N A R 100 TORIGENFOICEAS N
CHECK PERIOD 1-DT, §IAESEEELEL, RIA REF <
v 75 5FEEIERT 5,
18 1 CAUTION R/V Temp -0/F TANK EFEASHONEBE —Fd—"7u—% 7N
Temp>=75 °C OVER BEDED, BRETSCERBAT,
19| LIMITED R/V Temp -0/F TANK BrRsSHONEE - —"70—% »7Na
Temp>=80 °C OVER RBEDZEDN, HIFRESICERZ I,
20 | CHANGE PRM RANGE SW POSITION HARLV VD ZRA »F% (3. 5056012, 501240
FROM 3.5 10 12.5 :UP | Bz 3F2$ERT 5,
211 PRM RANGE SW POSITION 12,9 HAZRL VD2 A v FHT12 5 IcE - 1,
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777 — CRTH &1

H A4 ¥ v AR

22 | CHANGE PRM RANGE SW POSITION HARL VY24 v F2T12. 51068, 51 1247
FROM 12.5 TO 3.5 :DOWN | B2 3E2i5RT 3,
23 | ARRIVED AT TEMP . 367°C FFE A ONaiBEABETCIcEE L 72,
24 { TEMP INC . RATR LIMIT OVERI T FIER20°C /hr %485 7,
95 | IRM'S WERE WITHDROWEN hi G TR A E [ B E Ui,
26 | KEEP POWER ASCENT RATE : 5MW/20min | /1 FFERAEFEELTFI V. 5MW/20min
: 20°C/hour E 20°C /hour
* 2mm/Smin : 2mm/5min
27 | CHAGE SEC AUX CONTROLER 25\ T 2 IRFEBIRIER A
TMANJ TO TAUTOL AT 25MW (&) o TEE) LTI,
28 | SEC AUX CONTROLER WAS MAUTO. 2 RFEDEIERABEICR D L,
29 | CHANGE DHX CONTROLER FHIBEIESZE [ CAS) Mo THE %
FCAS) TO FAUTOL AT 100MW ATFEW,
30| ADJUST SBC AUX DHX INLET DUMPER 2 RN HIBAL ¥ S EBELTTEL,
31| OVER POWER HITHEBRTY,
32 | EXCESS OF CR LBVEL DIFFERENCE HEBEOREN S mEBI F L.
33 | OVER TEMP (R/V OUT > 500°C) FFRH ONa iR EAS00°C A8 A £ Lo
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#725 — CRTH 77

H A F v 2HA

34| ARRIVED AT 100MW BEFEHAI00MCEREL £ L.
35| CHANGE DHX CONTROLER T GIHEE (BES 5 T CASY otiE
FAUTOJ TO TICASJ ATFEW,

36 | KEEP POWER ASCENT RATE :-10MW/20min | WA TRAEH L TFI W, : ~10MV/20nin
:-35°C/hour : -35°C/hour
;- 2mm/3min : - 2mm/3min

371 CHECK SEC AUX DHX OUTLET TEMP 2 Zﬁ@ﬁﬂﬂ%fﬂﬁﬁDN&ﬁﬁ%ﬁﬁﬂ\@bfTé‘-z\o

38t CLOSE AUX DHX OQUT & INLET DUMPER QS HIZEE ALY 8% T2 LT

=12
39| DON'T FORGET TO CHAGE PWR RENGE SW | ARV v PR A v FDNEL 2 ENHBOTT

Sy,
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