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Core Dynamics Analysis of Control Rod Withdrawal Test in HTTR
(Contract Research)

Eiji TAKADA*, Shigeaki NAKAGAWA
Kuniyoshi TAKAMATU, Satoshi SHIMAKAWA
Naoki NOJIRI and Nozomu FUJIIMOTO

Department of HTTR Project
Oarai Research Establishment
Japan Atomic Energy Research Institute

Oarai-machi, Higashiibaraki-gun, Ibaraki-ken

(Received March 8, 2004)

The HTTR (High Temperature Engineering Test Reactor), which has thermal output of
30MW, coolant inlet temperature of 395°C and coolant outlet temperature of 8500C/9500C, is a
first high temperature gas-cooled reactor (HTGR) in Japan. The HTGR has a high inherent
safety potential to accident condition. Safety demonstratioﬁ tests using the HTTR are
underway in order to demonstrate such excellent inherent safety features of the HTGR. The
reactivity insertion test demonstrates that rapid increase of reactor power by withdrawing
the control rod is restrained by only the negative reactivity feedback effect without operating
the reactor power control system, and the temperature transient of the reactor is slow. The
best estimated analyses have been conducted to simulate reactor transients during the
reactivity insertioﬁ test. A one-point core dynamics approximation wiﬁh one fuel channel
model is applied to this analysis. It was found that the analytical model for core dynamics
could simulate the reactor power behavior. It was found how sensitive to the analytical
result were the parameters such as inserted reactivity, reactivity feedback effect of fuel and
moderator (graphite) temperature, heat capacity and thermal conductivity of core graphite
component, and so on. It is crucial to evaluate these parameters precisely to simulate a
- performance of HTGR with showing excellent inherent safety features under accident

condition. -

Keywovrds : Safety Demonstration Test, Inherent Safety, Reactivity Insertion,
Accident Simulation, Safety Design, Safety Evaluation, HTGR, HTR, HTTR

Present Study is entrusted form Ministry of Education, Culture, Sports, Science and
Technology of Japan.
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1. IIC®IZ

min TR ZE4F  (High Temperature Engineering Test Reactor : AT, HTTR &1 5.)
W, BRI SRR O FAE OEST, BRI AR OFAR ORESL B L OTEIR T D i BT B
FEITO BT, BREFARERTREPFEITICER I N, BEFFELE 30 MW, ETHF
HIORHMBERS 950COBRNENOREBARFTH Y, HTTR 1Z 1998 4 11 A 10 HIZ
PGS, 1999 45 9 AM S ) EREBERHAL. 2001 4 12 A 7 BICETIFH
71 30MW, [EFFHOBAMEE 850CEER L7z, 2002 43 A 6 BT, &R (R
TR H R HIFHEE 850C X TOER) OEANMRESKIEZIE LY, BRRESK
FEDEVEHS. ETARH OB AR 050C DERE BT & & B2, BRH AIFOEE D%
SRR DD OREMETRREEEL TND, - ‘

HTTR & AW e ZEERFRRIE, FLRARPKRELS, AOKISET + — RNy VFE
KENTWSEmETAFOEF OLZEMEZERIICEIEL ., &R ZIFEM O & ELIE
THEDITIBOTHBY, BANLREMIITRICRTEBDTH S,

o SREBASELRBBOBOZORY - FHICHEINERE, EROBEEN R

. FTHBHTTR KBWTHBRE U TEEL. SR AFOEAE 0L 2 EET 5,

o BEBRHOETFERT -5 EIUSL. BRI~ ROMELMLIE. BEORY
AR LR LR - B HE AN 2T B, -

o BRMICIIERIEIC XY, BEH ZFTIHRICHRESARELZE LTS, 30t
BUOEROMEELEE BN EEEHSNCT 5,

RSB A ES 2 8 U - G S 5Tl SIEEoRE s (58 15 (F8)
OB ATIRET, FORREBOHEEZIIK. CORRICKY. HIEEDEBEE
2 & B ETIFH S OBIEMTRbE T, AORSET 4 — KNy ZEMEORICED
BTN O@ER ERAIE SN, ETESLERRBICEE< CE2RET 5, HiE
BRI ERBICDNTIL, 2002 £ 6 BIZE T OMW TO Tt 2 2 L 7=, 2003

3 BICETFERS ISMW TORBEEBL TETNW5S,

FIEE SR Z AR OBREMBITICOWTIE, MBHRAFOT T > MR EMAT I — R
ACCORD®IZ L D EML TW5, ACCORD O— ROEIEEMATETIVIZ, HTTR OREF
FHEER DR LM TR U7z BLOOST-I2 I— ROZEICLTHD, FLEET v %
NVTRES B 1 RIFELICE 2D TH 2. o | |

AL, BEFFEHTT OMW KO 15SMW T OHIEEES 3R 2 3RO BT RIC DN T
RULEHDTHD, 2ETI. MRS R EHRICEEET S HTTR OHEHEEICDOVWTR
L7z, 3ETI. IR ERRONEEZRTEEDBIL, 4EHB T ACCORD I— K
&:J:%)ﬁ%ﬁﬁﬂﬁﬁi%Wi%%ﬁ%ﬁ@%ﬁ%ﬁﬁ%ﬁ@%%bzob:'C?RL/f:o HlEE 5 Pk = A BR D E BB
CRENTEZE LR U AR, RPFRHIOBEHIZIERAELZHRT L ZENTEZ0, K
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FHREAORAMEE, HAMEFT2EBMICEABEDENELTNS, 2. 5ETH
RS R ERRICHNT B, IIBOSE. RERE, WIPEEZLE D INT A—5 DR TIFE)
BHEAOBEEZHOMI L, 6 BT, SBOBERN 2 FEEIEMRN 1 — N 0% RS
IZDOWTRL7,
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2. HTTR O fERrzE®

HTTR DL, ABREROET 0w 7 Th 2MEME, BIEERN T Ow 7, TEIR s
KTy 7ERSERL. ZN5DRMEREREMRERICELTZbOTH S, Eik.
TOw 7 R EEEARO 1 FIEN S AERL, FOEEE 61 BT ANSRD, Fig 2.1
RO Fig. 22 1R & 910, MBHA 2 2 O IREHE S, K OV DS % T AT Bh S5 R 5
N5, &4 OERICIE. HEBEEEAT D OEBENT OV NSNS A
EBITD, . -

BREHR DRETE % Fig. 2.3 10R T, HEMAIT, ABRROEMT 0w 7 ICREHES BAT
DHEET, BREHEL. E# XU —T, BET N MEA SR D, BB T2 M,
TR T L DML B B R R B TR TR L BRI T2 B & R DR
BYIIN SR B RMITH B EFEOMERRTH S, FHBERNT Oy 71E, ek
UM EBEMOABEROBH T O 7T, BEERNT Oy 210%. 2KOHIHEEE
AT 5 2EOFL EBBELEROBRIED R E BB EDREBREZETSE SO 1
DT, E3FOAERT S, TEREET Ty 2t HREMEE F U RSO A AR
ROBIAT Ty 7T, REHERO L TR OB O ISR SHABISRICEET 5. REHERO
EFORBRAHEAT Oy 71, REHED BRI S L 7= R BT 2 T 5. A
BYE. ERRKEETOv 7, BRTLFAT Oy, SR—NER b, Rk ES
5 72 B AR SR B SR DT ER. LSRR ELHR RS 57 B AR
SRS E Y R OEANNE & THRT 5, BERET Oy 21, MEBT Oy 2h 57
BELOKEHEOEM AR L TRLEFEOMLECRE L. FOAFEEIIL0. B
T REHAE L EH IR 5 & & bic, BERIMAT O 7 OKEHROEMERRT
%, BETILFLTOY Y, PR—FRA b, FOKER, FOREET, RIS
EI, FLNSOWEELRL, ZOWEERETRLEARRAEZ B, Eiz. BEANKIL
EEEAWE T Oy 7 ROBERENNMET Oy 25720, BT FENOEEEE
T3, FREEYE. Fio. BFFRNTORKOBR. FLORERS. WaSoHkEs
B35,

RTFORSEMEL. FOICRES N 16 MOMBBORECEVTO. o,
RICMA T, BERSEZMET 5720, RSERBEM2ERT 5. HEEL. RN
SBEERE £ TOREZICES RSELL, MEOREICHES RISESL., RECEsY
J 20 W)Y A OBEBICE S RISEELS RIS EREM OWIEL IS RISES
tEOETORIGES(LEEET 3, Fig24 \CHEBOREER 2R, HEEL BEFE
FE N2 5T B 72 IR R & o RS T INEBIC (i L 7= S R BR B 18 12 & 0 5K E)
SN, BEBENT Oy 7 IR - EEEEALNE EFICBET 5, SIEEL. B
CEAEIL I ZEAEAY NITHD, 10 EORBEERE RN U TR
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L. SERMETESHEETMETHD . BFBICE. 7Y O—7 0 —ORMIC
LBHEBEOETIMAT, P av 27TV = RRBINTND, HIEED TR
Mid, RICIES % & BABERREEHERLEDOT, HAMMBES (Alloy 800H) ¥
BENIC I N5, . o |

CLRBHMORERIE. Fig2.5 1ORT & DI LIRS O A A BEH O H O HNI R

SHZRBEHC K VEHIIL. LRAHMRRSERIC & 0ERE R —EEICHE S T 5,
1 REHML, EFEENSROERBICRIE LRAY Y AN ARE L —BEONEED
IDBRFEES 5 RFFENBRNICAD, FTFENEREONECE > T EHRICH
FLEROTLFACESD, 20%., LAAHME. FONETFRULANSEREERD,
FLTFHROEETLFLATRE Lk, —EEONE~ELNS, BH, “EEORER,
1RAY D BH AR B THRT LS AETRESNTNS, BAMORED. Fig2.s
ORT RS T ABEOMAD, BETHOMAN, FLOHEAN, BIOELRECE
BLTW3, | '

HTTR OF TR, 15 SR O A RO R T3 & o THIRR L . IR 1E0k
B S IO 120% X TOFMTRL OV ZERT S, HHTRRIBEOREETZ
Fig. 2.6 1R T, BERAHARICERS T RRIEEE . LR RPN EIC T
BT RREE2REL T, BT A U R TR L )L 2B RE T 5, &
BTSRRI OV TR, EER TR IR MERE. WA B  FEHE IR
EEEEEER VTS, FEEIRERRICB TR, HAERF TR EOERICE
VEBRT ORI OZLERMEL TS, F-. HITR ORISERF T, H s
FEREOEENS. WEMERC LV ETFOSRSEEZEHLTH 3,

EFFEARBRIL. ETFH30% OMW) Bl ETHAT 2, BT SRR
RIKE Fig. 2.7 (R T, FETIFHA 30~100 % (9~30MW) T, FTHFHAAERE—
REBIREED 552 SNAREEICERT 5L 510, HEBNEESESEEBES L
B L TR B BICRE L. SIEEONE 2 RET 5, SR IHERBRICB VTR,
FTFIHAHERIITHRECIEL SN2 & & BITFLFROBMHEERS 15 5Ol
HESRENBIEATENT S 1. AP R OBIEE DB MRIETE B, |
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A 3 1 & LR DA 2

3. 1 #HBREKO :
Bl kBT SO ZICXONEZRML BORBET  — BN

v 7RIS K o TRERHN LRSI SN, EFESLERREICEEEE, ZOM.

WHMIRE S FABEDIRESOBLMRIETH D I LEHEILT 5.

3. 2 #HERFIE - :

Fig. 3.1 1079 & 512, HITR QFELICIIEET 16 MOFEESEEINTL S, ##
EIRRFICIE, BRAIVEICH D R-3 Hl#RE 3 X & MEMEEO L E THILE, R0 D 13 MOl
BRI WA T R THN 2B L TW5, RRTIE. ZDIREN S FFLFRICHS C
R 1 25k TEICX O RIGERZRMNT %5, ZD&E, HiET— ROERE Iz & 0 i
HERORFEE—RE TAE) 205 [FE) 1085& EBIT. C RSN OHlEREDRIETR
AEird, BEWREBRTFIEE Fig. 8.2 ITRT, ' '

3. 3 EREH

HITRES (4 = MR ORBREHIU FOED Th 5.
- AR TR 1 OMW, 15MW 18MW, 24MW
© Bl E SR L TEE (C i)
- R kR E S : lmm/sec, 5Smm/sec
SR HIM IR E : 44.6 ton/hr

SR TR TFE . HEEsHEEE, BRUHERGIRESBEZNRIA-F L
UCTEE — AT 5, HAEXTIZ, HHETFHS OMW & 16MW Ot & 2 i
L7z,

3. 4R :

HIEABR TR 1 OMW 5 OFRERFE R IC DWW T Fig. 3.3 12, 15MW 2 5 OB BT
DT Fig. 34 IZZFNTNRT, IBMW N 5DRBRD S5, 15MW-6 O — A T
% 40mm 513 FHETH o =A% R Z 5140 TN D ERO 1A ZAL R HIERE 51
FRIEA > —1w 7 DF %fﬁ ICEEL., HIEEOREHEH 29mm ETTHIEENZ. &
AERICBUITHHEBERE2E DS E Table 3.1 DEBD E/25, GlIFHEDS K EHET
AR =R Lo TETELT 2720, FIEBALE DR T —INERDEET—ZAD
B2 RU7z, B — AL o TRFIFAMHAINEFRER S/, Fig. 3.3 & Fig 34
DiRBIERZ NI ETER T E Fig. 35 &£ Fig. 3.6 DEB D &E73%, MW DBt R
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(Fig. 3.5) T, filiHi#E%EE T 41mm BV — X E{RHET 41mm B0 — X
ETHADERRENKRE S BI25 DM, FLRESLO—SGEIUCLD ., EETE KN
FANEDRINET 4 — BN IHRNKRELBBEDTH D, ZOFEIT 15MW O
BL Db IMW ORBROANAE<ENTNS,
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Table 3.1 il 51k & B OFRABRSAF S O%S

Al BR G R R A R
g7 %ﬂf&ﬂ ,ﬁ%ﬂﬁﬂ%‘ Bl | TR
JRFIFH T 5tk = 5k = & R KE
(MW) (mm/sec) (mm) (MW)
OMW-1 8.9 1.47 21 9.6
OMW-2 9.0 1.48 ‘ 41 10.2
IOMW-3 9.1 4.64 24 9.9
OMW-4 9.1 4.45 41 10.6
15MW-1 15.3 1.47 21 16.3
15MW-2 15.3 1.47 31 16.8
1SMW-3 15.5 1.49 41 17.3
15SMW-4 15.0 4.45 19 16.0
15MW-5 15.1 4.35 29 16.6
15MW-6 15.2 4.44 29 16.7
15MW-7 15.1 4.38 11 15.8
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4. BRFIERAT

4. 1 ACCORD I1— RODRE & ARATEIE

ACCORD I— Rid, BiRHZFOT 5> NS E T 20— RTH D, Fig. 4.11C
FTEICHEAEEY 2 )b, BREMEEY ), FBEEEY )b, HEREY 2
—b, BRREREV 2 THREING, ChEDEYV 21— LERAEDESBZEICE
D, TS50 NEEOEY. BEREOFHMENTIAEE /25, ACCORD I— RTld. HTTR @
FETFOEN. ERARHOMIBAREEERT 2 BTRECHENET VLS hTY
DA EIHEES R E RO BT OB A, BTN ORI &I E R TUE
B, INBIZDWTUTICHAT 3, _

ACCORD d— ROFLEMRAEREET V% Fig. 4.2 1R HTTR I3 &HT 954 £D
BRELF % > FOVDEET 575, ACCORD I— R T 1 AOMEIF v > 3L TRES B 2
RIEERICEDEFIUEL TWS, ‘

ACCORD =1 — R % F W 7= Sl 5 [ 2 R OB MEMEAT O % Fig. 4.3 1R T, B
BEMRITIC B 725 Tk, Bkt & U C B 313 = 3B OO VRN I B2 i ONRLFE 1R O 7 —
FBEERD, THSIEET RN F—E FHIOFEI— K MVP & W THHE L
7. REROVHMREDHIEEOS = B 213, EEMEZ /-, ACCORD I— KT,
WELT —% & UTE A RINRRE OB LICRE N, BRGTE. BEtEEZ®RDEL, &
REEBOME L2 BT S, |

TR E LTS NBRTFH OB LR ERIGEOLIc L0 kb sND, &Rk
BB ORI L o THEA O NBRUGE LS. BEHRES(LIC & 2 RGE, WEMEE
BT LB RIS, BEU Xe BELIC LD RSEN SRS, 22T, MEHRE & B
BEOET, PGSR EOREEAND, B, —AFELETILTHE ZENS,
FIRES =12 L 0 ETBEARBADHEOBITDONTIE, ThEERL TV,

4. 2 HIREMET KX RBR OB ARAT
Table 3.1 TR LZEBR 7 — A D55, REF— 2 & L THHETEHS 15.2MW OIREE
M5, EIEEEEEE— KT 29mm 51K\ — 2 (15MW-6) OBIEERETIC DT,
ETALRIT SN DR EAR SRR E A LTI, AR A L7z fE% Table 4.1 IR,
(DT Sk
O WIHEFIFE S
HAEE P ETFEROEBNT— X0 15.2MW EREL -, BETHRIZ3 B0
THELTED., ZN53ARDTHEE L, & 5ICHEE KO 10 BEOT—
5 EFH LT, | '
@ HIEEBEHREIC X D IRMKSE |
RBEOSEEOB KX RIL, BIRIMBOFNBBEMLENLLELD 29mm &L



JAERI—Tech 2004—048

CISREIEEIE © 247Tmm, B3 = SHIEBEME : 2506mm). MVP J— Rik D
IR % B 40mm 1K U TR0 5 N RIRSEEICH L. B E BOBEZ T,
X 5 IRV OB RS G A L - B ERMES 2T, 0.034% Ak/k
(5.3¢) EEE L7, MVP BHEOHMEEEILN 20% (2 k%) Th5.
©® EiEEsREEE | ,
FRERIE D FIER OB X EE S 44mm/s & Uiz, ZIUTHIERE B L L ORI F—
NG, BlRE T O 2R TRE L, |
@ MEHREREK
MVP FHEOFHIMEICRSEH K 2E B L MEZT. -4.5X10% Ak/k/CE LTz,
MVP #8 OFFHEEIZR 10% (2 off %) Th 3, |
® FEMEERK |
MVP FHEOFEEICRERSREZE L M EZTN, -3.1X105 Ak/k/'CE LT,
MVP EHEOHEREIRK 16% (2 of) TH, |
C® ERTETHE | |
SRR S OHETORNOMEROREONEEEE L. EINREFIETES
& LT 0.65%%EmE L7, '
@ HEBEhHTHEG | |
ILEGETEIC K 2 ISP FHEMOMREE 150 H OFHE{E (9.4X104s) AL,

(QfRATHE R |

FIEVEE 3k X BRI O RIEMEMBOENE & FTFEH A QRIS X OB EIC DV
T Fig. 4.4 1R T BIEENE AN D & EQRGERMIC KD BEFREEADN ERET 28,
FLRED RIS BORISET 4 — RNy ZHRICE D, BFFHNEE—2 BR
LEBET L, # 100 BRICETET S, EEEEMATEE LB LSS, BRI O
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AER A — A 9OMW-1

Table A1-1 EhRrPEARAT S50

HE | A el
WHIEFFEES (MW) 8.9
flEAESHhEE (mm) 21
HIEEES R ZHE  (mm/sec) _ 1.47
IR NE  (%Ak/k) 0.023
REHBE R (Ak/k/C) -5.0X 103
MR ERE  AKKC) | 5.3X10°5
BROETEHS %) 0.65
BIFEH T35 (sec) ‘ 9.4x1074
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Table A2-1 BV PEARAT S

HH FEAT Gt
PEETHEES  (MW) 9.0
HIEEELIREE (mm) S 41
HlEEG ik HE  (mm/sec) - 1.48
TIRISE  (%Ak/k) 0.046
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iR — A 9MW-3

Table A3-1 EjRFIEMENTSRM

EH | : FRAT Stk
VEETIFEN  (MW) | 9.1
IR REE (mm) 24
HlHEE5 kX HE (mm/sec) » 4.64
BINRUGE  (%Ak/K) ' 0.027
BENRERE AkK/C) -5.0X 108
TRERANRE RS (Ak/k/C) ‘ -5.3X10°
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Table A4-1 ENRREARIT SR

EH RIS
MHETFHS (MW) - 9.1
HEEDHREE (mm) 41
%ﬂﬁﬂﬁ%l%&%iﬁ)ﬁ (mm/sec) ~ 4.45
BINRONE  (%Ak/K) 0.046
| BREHREERE (AK/K/C) 5.0X10°
HEMRERK AT - . 5.3X10%
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BiFE T (sec) 9.4x1074
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AER T — A . 1BMW-1

Table A5-1 ERFIEARIT S

EH S
MEETFIFLE S (MW) 15.3
HEESIREE  (mm) 21
HAEHRRG R EHE  (mm/sec) 1.47
IS E  (%Ak/K) 0.024
MEHEERE  (Ak/k/C) -4.5X 103
BEMRERE (Ak/K/C) -3.1X10%5
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Table A6-1 BT

HHE RIS
DEETFIEES W) 153
flfE#ESIHRZE (mm) 31
BB X EE  (mm/sec) 1.47
BINEOSE  (%Ak/k) 0.036
PREHRE RS (Ak/K/C) -4.5X 10
BoEMRERE  (Ak/k/C) -3.1X 10
EBRERPETEHE (%) 0.65
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Table A7-1  BRpIEARIT &AM

BIE| RATT 40
MEEFFEE ST (MW) 15.5
fliE#EshEE (mm) 41
HlEEES [tk Z 3 E  (mm/sec) 1.49
WIENE  (%Ak/k) 0.048
BEHRERE  (Ak/k/C) -4.5X 1075
BEMIRERE  Ak/K/C) -3.1X10°
EREFETFEES (%) 0.65
BNFEH T3 (sec) 9.4x10°4
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B — 2 15MW-4

Table A8-1 BN PEMAT MG

HH S
TR TS (MW) ' 15.0
HlEELREE  (nm) - 19
HIEES R ZHE  (mm/sec) 4.45
WIRISE  (%Ak/k) | ) 0.022
REHBERE  (Ak/k/C) -4.5X 10
ORI RE  (Ak/K/C) -3.1X 108
ERPUTHE (%) - ~ 0.65
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Table A9-1 EhRFIEMEAT R

EH ATt
THIETFEE S (MW) 15.1
HIEEE [ E R (mm) 29
HlHEESEZHE  (mm/sec) 4.35
WINEISE  (%Ak/k) 0.034
MEHRERE  (AK/K/C) -4.5%10
FEMRERE  Akk/T) -3.1X 10
ERBETEE (%) 0.65
BIFEHFHETHFa  (sec) 9.4x104
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Table A10-1 BRI AEAT M

EHH | FRAT S
MHEEFFEET (MW) - 15.2
HIEESHhEE (mm) 29
FlEES k= HE  (mm/sec) 4.44
WIRISE  (%AkK) A 0.034
RENEERE Ak/K/C) : -4.5X 105
HEMRERE Ak/K/C) -3.1X 105
EFRFETFES (%) : ' 0.65
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AERA— X 1IBMW-7

Table A11-1 EWRFIEAERT S

EH fRRT &
FHEFFEEA MW) o 15.1
EIEHERHE R (mm) B 11
FIEER R ZHE  (mm/sec) : 4.38
WINISE  (%Ak/k) : 0.014
MEHRE FE (Ak/k/C) -4.5X105
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71| N(=10°dyn) kef 1bf £ [ MPa(=10 bar) kgf/cm? atm mmHg(Torr)| 1bf/in*(psi)
1 0.101972 0.224809 1 10.1972 9.86923 7.50062 x 10° 145.038
9.80665 1 2.20462 A1 0.0980865 1 0.967841 735.559 14.2233
4.44822 0.453592 1 0.101325 1.03323 1 760 14.6959
$5 B 1Pa-s(N-s/m®)=10PGE7 X) (g/{cms)) 1.33322 x 107* | 1.35951 x 1072 | 1.31579 x 107 1 1.93368 x 1072
HEE 1m?/s=10'St(R k=27 2) (em?/s) 6.89476 x 107 | 7.03070 x 10~% | 6.80460 x 1072 51.7149 1
x| J(=10"erg) kgfem kW+h cal (Bt &%) Btu ft « Ibf eV 1 cal = 4.18605 J (§t&7%)
i3
QE 1 0.101972 | 2.77778 x 107" 0.238889 | 9.47813x 107 0.737562 | 6.24150 % 10*® =4.184J (Bfk3)
| 9.80665 1 2.72407 x 107° 2.34270 9.29487 x 1073 7.23301 6.12082% 10" =4,1855J (15°C)
% 3.6x10° | 3.67098 x 10° 1 8.59999 x 10° 3412.13 2.65522 % 10° | 2.24694 x 10% =4.1868 J (BIFEHEKR)
- 4.18605 0.426858 | 1.16279 x 107 1 3.96759 x 1073 3.08747 261272x 10 prmm: 1 PS (LEH)
B 1055.06 107.586 2.93072 x 1074 252.042 1 778.172 6.58515 x 102 =75 kef-m/s
1.35582 0.138255 | 3.76616 x 1077 0.323800 | 1.28506 x 107° 1 8.46233 % 10'° = 735.499 W
160218 x 107'% | 1.63377 x 1072°| 4.45050 x 1072 3.82743 x 1072 | 1.51857 x 1072%| 1.18171 x 107" 1
s e Bq Ci % Gy rad st Cl/kg R 3 Sv rem
b o g 2
1 2.70270 x 10" 5 1 100 E 1 3876 = 1 100
it - i 2 =
3.7 x 10° 1 0.01 1 2.58 x 107 1 0.01 1
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