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Heat Tracing Temperature Reduction due to Boron Concentration
Design Change on BAT for Nuclear Power Plant
Song Dong-Sco, Lee Chang-Sup
Korea Electric Power Corporation (KEPRI)
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FTHARE WA g Ao Fat B FF A olF o]fE1: 9on Alm WAXNgE
H 4 = N W ZHA B (ECCS: Emergency Core Cooling System)?] tdF QL 9% B4 €
A% AMEHI vk 9ubAQl T da"ESA2WH) & $die A A4 $9
d-Fle o 7,000 ppme FA457E A E] = BAST(Boric Acid Storage Tank)7} A}
£53, AT Al ok 20,000 ppm«] BIT(Boron Injection Tank)E o] g3tz ¢} udb
28 137]% BASTS BIT 715% 1719 7|522 5¥d BAT/ AH4H3 & E%i
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A4 AZZRWST) 2400ppm 559 B4 24 FAHZE @384 o2 ¢
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2-1. BAT 54 87%

A P AFS A dALY A4S AFT AAX L AFAA 2hAx
AM e AR fE(Shutdown Margin)E THFA7E S8 BA4E AR gojor &
th olE U3yl HEY B28T7F B4 sdsde g 1579 AFdeR A
£5931 AE AF A4 AP A(Refueling Water Storage Tank: RWST)$t BATS] B4t
971 HAY SHREE 23S HEHIEAE #FAEAh 2 2
€ 9% BATY &7 A4 2 = AFAE 4 2= ], 2 3 4oMe
14,000 ppm, 2,700 gal, &3 E= 5 6o A& 191 gale] H4 Fad Foz FrhE AT
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2-2. AFAF AFHARWST) 54 87F

28 1371 AAFYA BATAA 20000ppme M4 F4ETH BATY AF4
A7 dAsE RWST(2,000 ppm)22 AZ/HEE 5101"‘5} a2y BATY A 547
€ AAY B 3712 gl BE GHdFYA RWSTY 247t A3 45D
2 RWSTY 54 F%7F 71£9 2000 ppm~2500 ppm o)A 2,400 ppm~2,600 ppmo 2
CEE R k=

2-3 HFY BE A% R W AT MAUA
71E9 BATY PAFU(ESDHAF “7117}!”% AdHAFY A& T BATEHRE I¥=
TE FY worM HAFLFZE T dARATLE FUHGE BATH A-AF
A3%)7F Hd Wurt g n, FYdel RWSTE HEHUA BArs AL FYUstES
AdA gl ad °’WZ‘Q’\] BAT Wil RWSTZHH BAds+g %J L= A e
g FTHez WASHA gl wel ST 2AAl HE 8319A/BI A
BAT A-# #9A AF(HH 8995A 231 807A/B €)= AA3
Zh th&3} Zol BATY SI A%< line-upd ¥AsHA |

B 1 BAT 7|97 W& HH 25 HAHY &

RS HAA HAS Hl 31
8995 A ARdd 2423 Lock Close
8995 B AEd AaEy Lock Close
8819 A/B AAEd 442y Lock Close
8818 A4Ed 2442y Lock Close
8307 A/B 432 444 A AA
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a¥ 1. BAT #8 SI A% AF=(83%F)

2-4. Heat Tracing 2 =484 A A7
712¢ BAT %57 20000ppmold AL 2479 uwe} Heat
Tracing <% AAXAE 2437 H3 2= g BAANESLEZE AE3A

29 BarEsE(HBO:) HHS A8 ol 2 AL APt
3)
ppm Boron = (mi NaOH)(N MoOH)(1082g10” "
(ml of sample)

‘ (il MeOH)(N NaOH)(6.18)
Weight % H3BO3; = ml of sample) T TTTTTTTTTTTTTmTes ()
A A O QREE ol BAE AEY 5 Yk
ppm Boron _ %H,BO, @)

10.82* 10% 6.18

a8u2 HQR)e2RY BA9 B4 FE(% HiBOs ) WEAE 2(4)9 2ot

bt © _ ppm Boron
Weight % H3;BO;3 1750.809 : 4
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AZ BHA%% 1 WolWeight %) 1751ppmelth W&t B4 (%2 ppm 552
e 7 98k 17518 H3l B4%E (%)8 FZ(ppm)E EAE o3 2o

7.5% = 13133 ppm
8.0% = 14008 ppm
8.5% = 14884 ppm

!

BAT $58 R4402 85%% /450 BasEd U Qg eEuss ten
2.

A & (Crystallization) 2 = : 405T [#1 &3 2]
+AEY 1 544~60TC
Hx slEex 1 B17T

A7) BEutel 2ol HA FNEEEELT0)E AELEMA5T) & 11TREe
od4g Fu dAsd

2-5. 717] ¥EHAA AA
#Alo] BAT ¥5=7F 20000ppmeld A& 14000 ppmoZ ZaA|ge] wet Heat
Tracing L5 AAAE AV Y8 254 g2 BFANELEE AES}HG. a9
& o9& 123t Heat Trace Controllers % BAT Heaters 59 7]7]e]l & &% ’375‘
/’4% g ol AAs
(1) Heat Tracing Tape 2% 37|
Heat Tracing Tape 2E=AHA X = 7]1& AR A "] 166T Y& 544CTE AT
(2) BAT W& 7}1g7] 2% 237] (Immersion Heater Controllers)
BAT Heater: 57.2°C
(3) Batch Tank
Batch Tank Heater: 57.2C
(4) Boric Acid Evaporator
BA Evaporator Heater: 57.2C
(5) Concentrate Holding Tank
Concentrate Holding Tank Heater: 57.27C

E 2 B g durdel 2xzA[2]

) ]
esve (QCL‘)’EE W’%t 2 4 6 8 10 12 15
Hzes 0 13 27 38 49 57 66
299 13-18 | 27-32 | 4146 | 52-57 | 63-68 | 71-77 | 70-85
ALY L2 10 24 33 49 60 66 71 ﬂ
AYs g5 88 88 8 8 83 83 8 |
P 100 | 1003 | 1005 | 1008 | 101 | 1013 | 1017
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Temperature Solubility of HzBOs Boron Concentration
(°C) (Weight %) {ppm)
0.0 2.70 4725.0
5.0 3.14 5495.0
10.0 351 6142.5
15.0 417 72975
20.0 4.65 81375
25.0 5.43 9502.5
30.0 6.34 11095.0
35.0 7.19 125825
40.0 3.17 14297.5
45.0 9.32 16310.0
50.0 10.23 17902.5
55.0 1154 20195.0
60.0 12.97 226975
65.0 14.42 25235.0
70.0 15.75 27562.5
75.0 17.41 304675
80.0 19.06 33355.0
85.0 21.01 367675
90.0 23.27 40722.5
95.0 25.22 44135.0
100.0 2753 481775
103.3 29.27 512225
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3. AA4 £4

A BRG] FEUt 21000ppmeE SAFPLEN BAHEUAE Y3 70T 4
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FA#e fo] 2 Heat Tracing 258 2% 4 Atk &9 gz ¥ AH $
gozx de o537 BHEAAF nH2E AT HA Bfy DL Boric Acid ¥ X, H
%, Filter, Teat Tracing 5 717] & 53 oA A7 5 &5 10d7 < 1699 A
=9 FAH o] Fo] e Aoz e

£ 4354 71d =9 39 (29 #izhkdd)
e Aad 01 | 02 {03 (04 (05|06 (07 08|09 | 10]|A
Lo a899n 23 azk 12700
2. fA@eE A7 dz 11621162162 11621162 1621162162162 162
3. 71715k A aze 100.0 100.0
4. A& A | 97 [149]149 (1491149145149 | 149} 149} 149 | 149
1 29 301.1} 31.1| 31.1 | 311 |131.1} 31.1 | 31.1 | 3L.1 } 31.1 |131.1

'2004'd "7bEe 411.8} 47.2 | 52.4 | 582 |272.2| 71.7 | 79.6 | 88.3 | 98.0 |458.6{1,638
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