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Sensor Communication Network Architecture for Harsh Environments
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Jai Wan Cho, Joon-Koo Lee, Seop Hur, In Soo Koo, and Seok-Boong Hong
Division of Nuclear Technology Project Development, Korea Atomic Energy Research institute

Al

gLt

Abstract - ¥4 2d4 AT F(containment) ol A5 &
A), TE7(actuator) 2 AHl= YA HHLAT A WAl F
A9 22 FdiAbi(severe accident) & o3alr] 918 Aolrh
AgF2 WHE Category | 5528 EFHY, AdTz YR
AAH e AAM, FE71, 17 R BAEL [EEE Std. 323-1974 oA
A3t F387% (harsh environment) 27AA AEZR 2
WEFdol a9} olald AdAF WEAAY g7hez A3 Yw
AR IT 719 AAFATe] 94 AQAE WRoe 44 @&
I Ak HIZd o2y EYL FHoR NFE AY FoAY A
g F2A dHdolE gt 449 IT 714 A4 F47T Hgo] AE
Ha gleh B =R AE IT 7wty 3d A4 EAY 7&e Ay

¢ B AE37] 9 w2 AAsnA F
44 A 1E Y9 FARE, A4, §5)
AlE 7HARIDBA (BA 71&A3) &
Ak =3 AV EA DA A Zopd zal F
Az AEHSE AP olF EWE AGFx
& AE AT AR AA A o

2,

0] =
po

Hr 2 ox
ol

.M B
A g f4d i)
BE QNES 2NE T E8F BT 9
AT 5 UEE A IT 71& A o8 4z
BAke TEH Y& old2a e I&C FAYe] vfo|AZ T E A X
st AFE 7Ne fAY 1&C N2goR AAFHT o1l A gt
2499 Fert gAY NEd A% IT 7]k A4 F2Z sAHHA ohd
232 7171 2 AZE A48A HAY $87 gaste] dEHE F 49
Ak olefd oz FEe 77 2 A FF BZAM] &9 of
g2 717 2 AR FAH e 93 dda 1&C FATY AAA
< J¥ste el H91 gtk 49 4 U 93 1&C FALY A
HAA ZwelAM HaA JPErt ¥ U ojgEa A%ES gAY A%
o2 AgHoz A%y 9oy WA YAY Af Mg ¢4
Aoz W7t 9 AFEd wat YAE AS NA(upgrade) BAE H3
Zb AeH2IB]. #E A4 B dAY AE FU 979 A4 g™
I&C FA%e A4 $A7e=2 nysn ok du AgeM @457}
S dov(fied bus) A 93 AN AT F8357) 93 AE
7 AEHT ¢t} Westinghouse, Siemens, Triconex & 9# I&C EA
Bl 4% $ g Class IE 7289 71& 2% 7182 53¢ Y=v»
FA%E Adsted Ao FAdm gl ol doua Axde
NRC 258 <4 P/ RuA(SAR) & 353 deojnz 7}
v A4 A ddd AeE 4 do4lE]l ol 2= %
A #4E nYse Wil dddez 238 (mid) 372
3 Ao A(control building), BOP o AMAdd A1z
Category 1(A) 5522 £7FY AGTE Uid HAdE AA,
T&7], 7171 2 EA%& IEEE Std. 323-1974 oA Aoe= =
g4 (harsh environment) KA AEF = 9= WHAA |
TEh W44 ados Qs Iu Ade IT 71w ANENg
Add AGAE NP 4592 gx Qo
EIT 7Iehe] Ao AA 549 71e2 49 724
A AL 4 g AAsuA ok A
At A8 R BAHRE, 2vkd, £5) 547
A Atxn) & 74 % DBA (AA 1EAtx) g7
ZALE YT AAEA DL 2P A3 ol
A Al xdle] 2L Ageg ol Edia

3% 27 BA%e AA PAe ANebnA

b g 2

=z

2. ¥d F2 1= ¥ =22

a9 1€ PWR 432 ¥3 ASS s
A3 EdxnEe &5 449 59 2
Trip Processor)o] @43l BTP &

a7
o}

71 €A

54 2

540

A oolgel AdelA AR JEA olAbe] AF7
Processor)t= ESF(Z 84 taAdy]) 25 74
ANZE SHNA AAZE PA A2

A =™ CP(Coincidence

(L
A58 Bz Ao e}

Ciass 1€ Room iGontral Building)

To Channet  From Channet HMoter/Generator
8C0 :9-81) Set

To ESF initiation togic

-

Coincidence |
~of  PTOCESSOr i

To ESF initiation Logic

¥ 1. 912 HI3AF ME=
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Radlatlen Levels Inside 3 PWR
tocation Dote Rate
AreaNumber DBescription mﬂ%’?ﬂ?t‘l‘]“
ReactorVessel -
! primary Snisic Annulus bag®
ACS loog 5
igeneral area)
2
RCS lnop
{Contact with Piping) w0
3 area 0405-- 0.2
Above
1 the operating deck 0006-0.05™
{a) Caicliated values
) Local levels of upto 0:2R/h of gamma ravs
Source: J. Sejvar, * Normal Onerating AadiationLevets in Pressintze
dWater ReactorPiants *, KuclearTechnolooy, Voi. 38, Nov. 1877

O 2 A2 s F9 AR FuTx R AL &9
E 1. Control Building 2| &#z&4
in Areas of the Example PWR
- Temperature () Humidity (%} 2
1l
Area Condition Max. Min. Max. Min. {rags)
wain Control Normal 75 70 B0 30
gin Control -
Room Abnormal 75 - - 1:10°
Accident 75 - 60 -
Cable Hormal 104 56 60 3
Spreading | Abnormal 95 - - - 1x103
Room Accident 95 - 80 -
§ Hormal 104 55 80 3
- - - 3
Room Abnormat 104 110
Accident 104 - 60 -
{1} Normal __: Full Power Operating Condition.
Abnormal : LOOMLOSS Of Offsite Power) at Full Powsr Operating Condition.
cident : LOCA {Loss Of Coolant Coupled with a LOOP Event
(2] Cumulative Dose over 40 years
Source: NUREG/CR-6579, Digital 18C Systems in Huclear Power Plants, 1998
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Tyolcal narmal and accldent conaitions In nuclear bower plants
Operatinn Temperature i)

Humidity (%P

Typlcal
Priysical Location tn Plant

3510
=10 mA/h)
AuxiiaryBuliding 60~ 120 100- 325 5-70 70-100 10°- 1
control buliding 60- 104 84- 120 10-70 78-85 <200
Turbine Bullding - 110 5-85 <200
Diesel Generator Buliding | 80 122 122 5-95 3 <200 < 500

al For both narmal and accldent parameters. the tabie gives a range iminimum and maxtmuin) values.

D) Followlng a postuiated maln steam Iine break _contalnment temperature may exceed 380 for a trtef period of time
butsettle down considerably betow this value. Thus, the vaiues given shouid be .

) Hormal dose values are derived by Intenrating dose rates bver 40 vears.

However, accldent values are derived by Integrating ovar B monthrs following the accldent.

Source: Eguipment for Nuclear Power Pant USKAG 2001
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Comparison of Radiation ity for Microcirgtiits of Different Technolegies (MIL-HOBK-978-B}
Total Mose Hargness Level | __Relative Suscentibdity To: ™
Tectmology Fats (50" Soft Error Laton-Up
NMOS 500 Rag - 10 kRad High Imimune
CMOS/Bulk (Unhardensd] 1kRad - 100 kRad Moderate to High Moderate
CMOS/Bulk (hardened) 2 kRad - 1 MRad Low Low
CM0S/308 1 kRad - 100 kRad Very low Immune
Ll 500 Rad5 - 10 kAagd High Immune
Digtal 1771, Low Power TTL 100 kRad - 10 WRad Low to High tow
Schottky TTL -
Low Power Sehottky TTL 100 kRad - 10 MRad Low to High Wone to Low
Advanced Low Power Schottky TTL 20 kRad - 1 MRad Mogerate Low
! 20 kRad - 1 MRad Moderate Hone to Low
ECL 25§ Mrad Low Nope to iow
CMOS (unhardened) 1 kRag - 100 kRad
Linear {CMOS [hardenedi 8 kitad — 1 MRad No Data Available
Blpotar, BI-FET 6 kBad - 10 MAad
1) These figures define process averages. However, some dovices may ot meet these levels while others may
exceed them. For exampie, some Schottky TTL AAM' S fail much below the low limit listed in the Table while most

her devices with this technology fali within the range shown.
[2) The.single event suscemmm ‘ratings” listed here are relative to each other. Howaver, a ‘moderaté’ error
atein a snecitic ¥ Do high if the is ritical. Also, cirGuit organization and/or
0 of error detection and aorrecnon can_considerably “narden’ soft parts in some aoplications
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