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Summary

[ . Subject

Development of a test equipment for performance evaluation of safety systems

II. Purpose and Necessity of the Research

The purpose of this study is to develop a test equipment for performance
evaluation of safety systems in nuclear power plants.

First, we develop an input-output simulator for reactor protection systems, ESF
component control systems, and a data acquisition system for these I/O simulators as
a hardware for this equipment. Then, we develop a software for human-machine
interface system, which is easy—to—use and easy—to—-modify. In addition, a simulation

tool for a reactor trip switch gear is developed.

III. Contents and Scopes of the Research

- simulation of all reactor trip variables

- simulation of each channel in redundant protection systems
- simulation and visualization of a reactor trip switch gear

- development of a easy-to—use human machine interface

- I/O simulator with easy-to—use and flexible structure



IV. Results of the Research

— Development of an I/O simulator for reactor protection systems
- Development of an I/O simulator for ESF-CCSs
- Development of a data acquisition system

- Development of a simulated reactor trip switch gear

V. Application Plan of the Research Results

- Application to the development of digital reactor safety systems
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A 248 VMEbus A 2 ¥

VMEbus A]Z~#18 19793 Motoroladl] A 68KAIE ] A~8 ¥ ~2 VERSAbusE W

[

R

E olg FE7M=2] 7IAA A4S w5A17||A VME(VERSA Module Eurocard) 2

Aot 1981\d VME Manufacturer’'s Group®| ©HA3F 1L 19831 IEEEAN A %3} 2]

& sk

1. VMEbuse| £%

= 2-1. VMEbus2| EAl

g = A I
Architecture Master/Slave
Asynchronous
Transfer .
. non—multiplexed No sync. clock
Mechanism

opt. multiplexed"”

16-bit (short I/O)
24-bit (standard)
32-bit (extended)
64-bit (long)"”

Addressing ¥ Dynamic Addressing

djo] e} =7] 8,16,24,32-hit,64-bit"” Dynamic data width
HAE A 7V
e A% 7V BERR*

40 Mbyte/sec
80 Mbyte/sec'”

7

Priority interrupt

HE]Z 2 A4 1 - 21 Processors Bus Arbitration

A28 A

7bs SYSFAILx*

Mechanical
standard

Single height(3U, J1)
Double height(6U, J1/]J2)

160 X 100mm Eurocard
160 X 233mm Eurocard

= AT A S o5

Yes

IEC 821, IEEE 1101, 1014

- 19 -



2. CH& BUS2te| H|W

H 2-2. H{AQ9| H|w

0=
S| EE | delE] o= | <1E W | Card || FE
BUS L EE 2 A | gE [ Z2] Sie E; A
| G| bio | 27 @AY (mm) (717)
%)
Card
IBM-PC |A| N 8 20 | Y®) | N [335 X 106 IBM
edge
8,16 Card | IEEE
Multib Al N 816 | Y® | Y [305 X 171
s 2024 | *® edge | 796
3,16 233 X 220 | DIN
Multibus 11| S Y ' 32 N Y 0 Intel
20,24 Eurocard |41612
233 X 160
DIN
Nubus S Y 32 32 N Y 220 or 280 TI
41612
Furocard
16,18 214 X 132 | Card
B Al Y 8,16 Ul Yy@ | Y DE
Q-Bus ' 22 = 257 or 393 | edge ¢
Card | IEEE
STD Bus |A| N 8 6 | Y2 | Y |14 x165] "
edge | 961
Card | IEEE
s-100 |[A] N | 816 |1624] Y® | Y |254 x 130
edge | 696
214 X 132 | Card
Unib N 16 [1618] Y®) | Y DEC
mbus ® 257 or 393 | edge
816 |1624 Card | IEEE
VERSAbus | A| N ’ YT | Y 368 X 235
S w | 3w | YD edge | 970
N 816 |1624 160 X 100 OIN | BEE
VMEbus |A| ., 2432 | 32 | YD | Y or 233
Y o o 41612 | 1014
64 64 Furocard
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3. VMEbuse| 7|s =8%

QTN A

g A

S ENEY DL TG b 4

g dnusnu] AUok]

E=

! 1
i S T R T ' s
'

..E...._ﬂn._.ﬁ!
waplyeg

ey B -
Iy i
Iy i
"_. L]
] I
by I, E
'

1
TaALg] Bl |

Le TR

L I
ufiapASTeC] | | sy LEC Wl
| S 2o fwosis| |
: NP B Eamey Wy
vorenpoad s saqzip A Sq P

(shusa

I
vl o fowagy :

4. VMEbuse| Alf

U=l VMEbus®] 2t ApeFell thaid zhefsiAl A<=
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(7h 715 = =(Functional Module)

® Master

DTB(Data Transfer Bus) Alol&s 7]&3ste 7les 7Hd EEs CPUY
DMA Controller7} )= 871717} o] 3@ ¥ttt DTB Mastergtail: 3}
e VME Alz="lel= Aol 20707k4] A2 + vk
e Slave

nt2go o&) 7] E 5= HolE AE Alo]Eel] SRl Ves VR EEE

Memory <2 I/O ®&°] dlF¥ . DTB Slavez}al

bt
e
o

® [ ocation Monitor
EA o=y vavt A EHWE on-board signalS WHEWTH RE

broadcasting& & & A}-£3hc}.

ta
i
o

® Bus Timer
tolel &3t A= AIbS S48k W2 o8 AU S(BERR+)E WE W
e Interrupter (Interrupt Requester)
JHEHE Q[ FE QAHHE dAsddA Hule 9%8s&  shoh(Interrupt
acknowledge cycle. 5o STATUS/ID(8, 16, 32bit)E AHHE s K1)
e (Interrupt) Handler
AEHE a7 &H3F] Acknowledge Al E(IACK*)E &= 3kl QIEHHH
25 E STATUS/IDE ¢=Th(8F=A] Bus Requesters 7HAoF &)
¢ JACK* Daisy—Chain Driver
Interrupt acknowledge cyclez ol IACKIN*/IACKOUT* daisy chaing 7] 3}
o] 719 STATUS/IDE ¢S = AA et
¢ (Bus) Requester
Master B=+= Interrupte Handler’} DTB AF&-S $]&l arbitero] Q7% &uf o]-&
gkt
e (Bus) Arbiter
ol 2 7] ¢] Master= F-E] Bus AF&83 & Wrolx] M2 A& otal AFE37HE
T 98-S 3HOne master at a time). Wr=A] &35 019 EAsoF 3o}
e System Clock Driver
16MHz utility clockS X Bus module®] A3 3tHSYSCLK). VMEbus+
H) 5 7] Wa]o]7] wliol] CPU clock¥} 594& &= gith

-2 -



e Power Monitor

System Reset(SYSRESET=*)¥} AC Power failr] ACFAIL*S % 3%tt}.

(L} Sub-Busses

e Data Transfer Bus
Master?} Interrupt Handler7} AF&3tH o33 o] FAHo] low
VMEbusell= 49 oj=#2 gkelo]2le] Address Modfier (AM0-AMS5) 41
S Aol 670 Atk AM Z=+= DTB slave=ol o=~ 7|9} bus cycled] &
FE dEFe 7124 gl AHEA Ao I=F o] &5t thare] mhaE
o} th=o] Sglo] B gbel]l Al2¥] Z3olu Memory mappings @] 2 o= A}
&4 T

UTH(IE 2-3) H3F Hlo]E %2> LWORDx*, DS0%, DS1x, A0l 3}

Address Data Control

A01 - A31 D00-D31 ASx*

AMO - AMb DSOx

DS0: DS1x
DS1:x BERRx*
LWORD: DTACK:
WRITE*

e Data Transfer Arbitration Bus
DTB A& a7 % &7Fe} #H % Bus A&

BRO* BGOIN* BGOOUT= BBSY=*
BRIx* BGI1IN=* BG1OUT* BCLR*
BR2* BG2ZIN=* BGZ20UT=
BR3* BG3IN* BG30OUT=

e Priority Interrupt Bus

7709 Interrupt level®} ¥ ¥ Bus

IRQI* IRQ4* IRQ7* [ACK:
IRQ2Zx* IRQ5* TACKIN=*
IRQ3* IRQ6* TACKOUT*
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e Utility Bus
SYSCLK, SYSRESET*, SYSFAIL*, ACFAILx*
SYSFAIL#2 Al®lo] AdX nafo] whAlgE 718 g A|gth HEo 49 A
FAA assert W HEo] HAE 9 %7|37F AAJH o= P32 negate
=

A1Z1th. ACFAIL#< Power monitoroll A &

SES
I 2-3. Address Modifier Code
Address No.
Modifier |IACKx* | Address Transfer Type
(Hex) bits
3F 1 24 Standard supervisory block transfer
3E 1 24 Standard supervisory program acess
3D 1 24 Standard supervisory data acess
3C 1 24 Standard supervisory 64-bit block transfer
3B 1 24 Standard non-privileged block transfer
3A 1 24 Standard non-privileged program access
39 1 24 Standard non-privileged data access
38 1 24 Standard non-privileged 64-bit block transfer
2D 1 16 Short supervisory access
29 1 16 Short non-privileged access
10-1F 1 - User Defined
OF 1 32 Extended supervisory block transfer
OE 1 32 Extended supervisory program access
0D 1 32 Extended supervisory data access
0C 1 32 Extended supervisory 64-bit block transfer
0B 1 32 Extended non-privileged block transfer
0A 1 32 Extended non-privileged program access
09 1 32 Extended non-privileged data access
08 1 32 Extended non-privileged 64-bit block transfer
07 1 64 Long supervisory block transfer
06 1 64 Long supervisory program access
05 1 64 Long supervisory data access
04 1 64 Long supervisory 64-bit block transfer
03 1 64 Long non-privileged block transfer
02 1 64 Long non-privileged program access
01 1 64 Long non-privileged data access
00 1 64 Long non-privileged 64-bit block transfer
XX 0 3 Interrupt acknowledge cycle
XX : Don't care state, — : undefined, 0O : low level signal,
1 : high level signal

- 24 -



(CH Pin B &

F 2-4. VMEbus P1/J12| & b

PI/J1

Pin H& A g B4 Cc ¢
1 D00 BBSY* D08
2 DO1 BCLR* D09
3 D02 ACFAIL* D10
4 D03 BGOIN* D11
5 D04 BGOOUT* D12
6 D05 BGI1IN* D13
7 D06 BG1OUT* D14
8 D07 BG2IN* D15
9 GND BG20UT* GND
10 SYSCLK BG3IN* SYSFAIL*
11 GND BG30UT* BERR*
12 DS1x* BRO* SYSRESET*
13 DS0x* BR1* LWORD*
14 WRITEx* BR2x* AM5
15 GND BR3* A23
16 DTACKx* AMO A22
17 GND AM1 A21
18 AS* AM2 A20
19 GND AMS3 A19
20 IACKx* GND Al18
21 [ACKIN* SERCLK"” Al7
22 IACKOUT* SERDAT*"" Al6
23 AM4 GND Al15
24 A07 [RQ7x* Al4
2% A06 [RQ6%* Al13
2% A05 [RQ5* A12
27 A04 RQ4* All
28 A03 [RQ3+* A10
29 A02 [RQ2+* A09
30 AO01 IRQ1* A0S
31 -12 VDC +5V STDBY +12 VDC
32 +5 VDC +5 VDC +5 VDC

- 25 -




F 2-5. VMEbus P2/J29| T Hid

pP2/J2

ay,
5

T
fols

fud

A4

B 4

c 4

00O Ol WD+

11
12
13
14
15
16

17
18
19
20
21
22
23
24

25
26
27
28
29
30
31
32

AFgA A o)
1§44 9]
ALgA A 9]
g4 A o)
ALgA A o)
ALgA A o)
g4 A o)
g4 A o)

ALgA A o)
g4 A o)
g A o)
AFgA A o)
1§44 o)
AgA A o)
AHgA A )
AHgA A9

AgA A o)
AHgA A o)
g A o)
ALgA A o)
AHgA A 9]
AgA A o)
AHgA A )
AHgA 4]

AHgA A o)
AHgA A o)
ALgA A o)
AgA A o)
AHgA A o)
g A 9]
AHgA A o)
AHgA Al

+5 VDC
GND
RESERVED"”
A24
A25
A26
A27
A28

A29
A30
A3l
GND
+5 VDC
D16
D17
D18

D19
D20
D21
D22
D23

GND
D24
D25

D26
D27
D28
D29
D30
D31
GND
+5 VDC

g4 Aol
g4 Aol
ALgA A 9]
g4 Aol
g4 Aol
ALgA A o)
g4 Aol
g4 Aol

g4 Aol
g4 Aol
A-gA A o)
g4 Aol
g4 Aol
ALgA A o)
AgA 9]
AHgA 9]

AgA o)
AHgA )
ALgA A o)
AgA 9]
AgA 9]
ALgA A o)
AgA )
AgA ]

AgA A9
AgA 9]
AgA A o)
AgA 9]
AgA 9]
ALgA A o)
AgA 9]
AgA 9]
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(2 VMEbus Mnemonics

e Address ##
- ADO (Address Only)
- Ab4(long), A32(extended), A24(standard), A16(short)
® Data ¥=l
- D08(0), DOS(EO), D16, D32, D64
- BLT(Block Transfer)
- RMW (Read-Modify—Write)
- UAT(Unaligned Transfer)
® Bus ##
- BTO(x) : Bus Timeout(DS0%, DS1*¢] x usec ©]74°] BERRx*)
e Interrupt &4
- I(x) : IRQx* A
- [H(x) : Interrupt Handler7} IRQxx*ol S5
- [H(x-y) : Interrupt Handler’} IRQx*~IRQx*y °f <%
® Bus Arbiter ##
~ PRI(Prioritiy) @ @A M2& AEslE vl RED E2 gdo] M2 Q4]
arbiter™= BCLR* 213& &9 sl & 7S 873t}
- RRS(Round Robin Select) : #h= =Xl W20 2 Bus AHE-3] 7}
- SGL(Single Level) : BR3*2} BG3IN* ~BG3OUT* Daisy-chain 5+ AF-&3}+=

¢ Requester Bus Release ##
- ROAK(Release-On-Acknowledge)
Interrupt acknowledge cycle % interrupt request 3l A
- ROR(Release-On-Request)
@A) W28 AFga gl vhaEE Wask Bagitehs BESY«E dAls
2] k3 BRxx7} QW A3k},
- RORA (Release-On—-Register—Access)

nl 2~ E| 7} on-board status B+ control register accessA] BBSY:* 3l Al
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- RWD(Release-When—-Done)

npAE7F B AS He s 6bx] ko BBSY* A

(@b HiolE M&

VME®Y] dlolg} HFE3 HAHE W Ato]E2  read/write, block transfer,

read-modify-wirte, address—only, interrupt acknowledge A}e]&o] it}

H 2-6. HO|E MEAl &S

AS Address strobe
DS1x* Even data byte strobe
DSO= Odd data byte strobe
Master =9 LWORD* Long word select
WRITE=* Read or Write
ol ES
DTACK* Data Acknowledge
(hEo] g e Syrew
Slave %4 AAZEE A AFR)
BERRx* Broew FRHA Fewe =9

Block Transfer Cycle(Burst mode)= wl=E7F E5HE5S 9t AM ZE9F o=49
25 Z93d EEHFo] 7tes EdolEe vAHERY FEHE o=
2 F}&E ol Y|t} npaE = H %9 HolElE AEsle] = AS*E negate SHA] F O
o S#lo]BelA o] DTACK=ol| tiste] dloje} ~E = B (DSx*)W 53t} Selo]H &=
DSx*7} negate® W o= FL+HE S7HA 21T

Address only cyclee Rev. ColA F7}E e DTB masters= Address, IACKx,
AM, ASx, LWORD+%+ A}83ta dolef AF2 dofux] ¢t} DTB slave:

DTACKx*® &w3t# ¢om n2el= DTACK+U BERR* §lo]l% B4 Alo] &S =8

[e)

sith, oW o] =#| A~Z broadcasting® W A& T}
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2}. Location Monitor

W 2o] B o] =g A(virtual address®! A% 7FHs) dAAE HESE 752 7t
A RES YUY o & 59 vlaHIF 54 =g aE dAASE AS SHol Bt
AHESIAS u #xle] HEAbe] CPUC JHYPHEES 2 4 J=H shed o&d

t}.(Plug-and-Play)

o}, Bus Timer

dolet 2ezB S 4

N
ol

R s e =
(DTACK=x)°] $12¥ BERR+*< assertdlo] W2 Aol &S TR 3= 7]
Elaie

BTO(x) mnemonice H|oJE} 2EZHE gssertd}il x us ©] o & Swo]

Al zte]

ot

i
sl
o
T
fru
-
i)
oo
it

ofr
o
ol
rlr
Sl
T
filo

=2

o 2x
use] ol BERR*S assertdls= A< eIt

HF. Bus Arbitration

oA 7he] M2 mpaE7F DTBE &3] flaliAle o] = ghextell g7 o] mp2~g vto]

DTBE A48 & Q= 27

ok
e
fo
N
L
bt
)
£
)
=
oS}
~
>
ofo
o
BN
o
ol
rr
P
o
)
&
wn

arbitration®] 2}a1 sl A= 7

ofr
o
N
N
2

2 5S Bus arbiterg} 231 arbiterol] B
2 X8-S Q98 7% EES bus requesterdt FETH

VMEbus AFEAf o= HF=A] &3 19 bus arbiter’} A X EojoF 3t} o]

VME°| A= DTB vl He) tfgh i 2o AbgE &S 0|7 98l o3 22 3 7}
A Wr2lo] DTB arbitration option®] T+ %o St}

1. 2™ Mz Al (PRI ; Priority Arbiter)

o] W2le DTB wix¥ Z+Zo 449 (priority)E 3L arbiter’} @A WS A&
9 AHEY A 52 vAEHZEH WA AVE 85 dESHH dA)
A ml2~E o] BCLR*(bus clear) 2135 assertsle] W2~ /WS 535t /g e

S F W AgAS WATE Btk BR3VF $HUEA 44 %00 BROw

-
N
-
ot

Stk 1 SAE §Ae B2 ALg Tge] & wol arbiter AA7H Habalch
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2. 2}2= =24l 24 (RRS ; Round-Robin Arbiter)

Mo

7 vhaEle] WS F3 3 wWdR DTB AS0E 1t waolth o2 Sof @)

SW 18] M2 vhaE gl WS Abgsta drka s W 39 vhaEvt W ALg &
TE AE AEUL FolN A eron] &l 19) npaEY} ALES SR W 20) v
HE G EEAHAELTI Lo F4AZ F) a9 30 oz ALgHo] Foix

ok mebA 7 haEe] $HENE R BAee M ALSHE arbitero] o)A &

= serial polling® thal &

ol
E

3. AlZ @l gAl (SGL ; Single Levle Arbiter)
7BE kel Ao ® W ALE= BR3#FIOE Qe 94 £91% BG3INx~
BG30UT* daisy-chain®ll ¢Jal|x A€t wepr] HE7E A E o] e &5 940
galA SHEA7 A A7) el whaEs} e Aael AR B ALS
opxItt.

o] ¥

fols

VME?] JHHE #A 7707t 9o IRQ7*°] 7Hd =t

HE o

1.

o
il

2

mn

SIHHE e = DTBE AHE3He] QEHHEZE acknowledgedt L(IACK* assert) <l
HYHZ5E STATUS/IDE 9= 9&S st EEo|th JIHHE A5 JIHFHE
acknowledge AlolE Fol Bl AE Abgslojof g WFE=A] B~ requester RES 7}
AL glofof gt

JHHE AES27F W2 requesterE AR&she] 2 AREHS 4 ow JACK*E assert
3to] QlE Y E acknowledge Aol 42 &Elal FAlo o= 2 <2 A0l ~A03E At

&t AEE a7 s 9Pk 2% AS+9} LWORD+, DSO%, DS1+& -&8kaL
AEHEEZFE DTACK+E H=3stH Hole} M24te] STATUS/IDE ¢ QIHHE

A A g,

)
[»
il

2. AE{EH

SIHHHE yulo] 22 HEH JHHPE Q75 HholA [RQx*E assert SO =4 S1E

E A5 AEUEL BARSS defFE wEo
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A 34 CompactPCIZ/| &

199490l 218 HAFEH AXYAESS PCL B2 7|42 802 o]&317] 9Ja)A
PCI 2Fd-&757E AZYALEPCI Industrial Computer Manufacturer’'s Group;
PCIMG)S ZAstth o] ZFdlE IBM, DEC, HPS th7IgEx Fojstz glom
PCIMGeI A 19959 ¢l PCIL 7|3 f=27+= 5+4, [EC 1706 2-mm A3} AAFAS
E 171 CompactPCl 11+24% g A Atk

CompactPCIE= dt=go] B Az Ego] wxdoA B PCL 7|3 ¢33 S35 7]
o] PCL tluto] =& A3 FAglo] o] &3 5 e & F3e] Atk o= 7]1E9] o
2235 PCe PCI 7]&o] 29802 vz A&d F dvks
embedded Al17] Al Gl st &S vz oz AyzteErch

PCI ¥ ~%* VMEbus$} g 574

i
o
P
Do)
oo
ol
ol
~N
=)
Sl

CPU/Cache SRAM
Subsystem /0 P P
C C
I I
PCI Local Bus slls
L AL
O (@]
T T
SCSI or SCSI or PCI to S S
EIED EIED I5A
Bridge
ISA bus

Mouse/ Serial/
Keyboard Parallel

12! 2-4. PCIl Local Bus?e| #+%

- 31 -



A OE Azge] FA7Ee A TR fokd £ Ak shbs 494290
o AL A% FA/ G T E shb a9l swe A2

2EIZke] FAlol= HE LAN 7ol AREE AL AAIZE SAlo] 875 = &t A AF 9

fllo
f
ot
oft
2
9,
O
ox
H
>,

Z 29|+ Fieldbus 7]|&0] Wol] AFg% a1 Q= FA| o]t}
152 U= dids] Wi Wsly] wio] o7 = 48 AlojA] e e] Fal
3k AZA 2 Y AEsr] 2 Sk

52

-

N

o

7}, Fieldousel 7HL

MASY ANES FF F9, 48, FE, 9X, B3, 259 2 FHA RES 3

’

s

S AS Y. dFololEE Wrel e ved Aow
Aol7leh 2o e BAd AN dFd R Atk ASA HEL AL AR
Aot} mARAC dolE 2ASE #F1 A= Ao] dolth Aofr|Ee
PLC, CNC, ZRE, £t 78 #4401 & AFe 5] sAgarh direl $&
A s Rl o] B = 20700 4] 4007l o] 2t} o} e 7

So] AHgHE A9 E A oYF 71715L dhtel volE 1F7]9 drjAw ol

Aestas g A& doletse IMEA 4REHER AP o9 2o
Ak FA e 7HE shelell A= Al A Hloleke] wgkE 1% 10000787141 8] 7]
NES TR EYFoRA o|FofXith HFI| A dolet wEHE AL E A
29 200MA =] A FR o] FAXARE H] A&l A= 200070 7HA] LA F7hEe
o] S&EoklAE AR 2 F715 7HA = dioete] wsto] g7 o] FolZlth

= A = = sG-S 2= 2( Fieldbus )2} gttt d=H
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EOPde weA ATk gk MF/HQ IS AsE AN AYEE BE
Imsol oz AHA,

e SATAA = AEAd e Hdeste 9l Bl EERATE BE AR EH AL B2
of dol= FulEolA 2000M B 7kA] theFatrt. dEviAl == 2bulE 22914 (shielded
twisted pair)o|vt F3tolH| o] 4 gtairt.

e FAGAA Algaof ofi= AMuAE Aelstd tadt 22 AEo] Utk

- rRAIRe] A E dHoletel tEk F7148 A AH|

- F714Q1 Holets the] FARAl AF sk ARl

- 71719 AHd AAS FAeE WS4 R doleke] dE

- HAARE A BAoRA e, &Q), sA8se] 2725 A el
o] A%

- 7171 A% dole = AREARe] RO Y] e 2T

- ARz AlA, FA, S5 HE

Fieldbus®] &< ¢ vhefebH vha3t 22 o] vk A Ar e dd 235

=zt npEt.
- PROFIBUS
- FIP
- CAN
- BITBUS
- Foundation Fieldbus
- ARCNET
- InterBus-S
- DeviceNet
- LonWorks

Lt LAN 7=

LAN 2l&w2lo] me} baseband 2 broadband WA 2.2 U= 4= 912H baseband
W22 Digital 4155 MxeA] &L 3 Lined § 734 455 102 AFets 42
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o,
u
o
ok
1>
rlo
offl
>,
o2
ok
o%
off
1)
o,
ita
N
s
ofr
ol
o,
~N
R
M
=
=
Q
i
[N
o
(=R
D
>
ol
i
[-'U
N
s
ofr
ol
o,
NV

Broadband %22 ol =1 AT E o
full-duplex &4l°] 7Fsstil B JHE A
Aol FA RG] EAHG o] ot CATVZE o] 7l&S #83ta th

LANS 93 dSmAzs tvaa 22 2o Stk

- Twisted Pair Wire
Coaxial Cable
- Fiber Optic Cable

hm§
-ord
tgog A QIS M A= HHog R te ol U= ¢
e CSMA/CD (Carrier Sense Multiple Access/Collision Detection)

XeroxAe] Ethernetoll A A}-&%&= w2 o 2 [EEE 802302 Zw3tEon W 3
g o] HES Ao Wo] AMSET &9 7]7|3te)] ST uf 7} 5o Eom 7)Y
7F Zolxld FASHA Asol oA = @] Ak 7tAo] A7Eely] wfZol 7 B
o] Ahg-Htt.

e 3 TA B{A LAN
[EEE 8024 ffASRE EHoZE HATFEE 7R =8ldo=2e= & e F
o}

25 7Hth BAYEIL FohstelE gl A4 Bl

IEEE 8025 #¥° % IEEE 80249 A9l & X5S 7MA+ ring He] LANoxL

IBM¢] EZ Jo= etk
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Al2~El topologyell o8k o 2=
e Star Topology LAN

TGl B 71717F point-to-pointZ AZH = FHZ w7 E ALEste Aol

>
of
i)
A
>

J=se] g WA oo~ walsk A 2 Mol 4 FAel 9l
ARE A 717 g dA Al ale] FAfo] A E = o] QT

® Bus Topology LAN
CSMS/CD  wW2jel o] Al&¥m RE 77|59 Wzo] TAFPoZ AZAT ]

point-to—point FEIZ AAHT A o] Holuya HE %= A-Esta 7]7]7F gL

H1

Al FEE AA k= Aol A

e Ring Topology LAN
BalAl0] 7} theka}s gl Aely] wel 2ol ow FAwdw AT £
W7ol F7h7} ol & wiel ek

2 EZ 2= TCP/IP, UDP/IP7} 714 wWol AL85 1 o]Eo] A3t F3le oid

o

1- =
g

A

lM

3 ol QomE o}7|ME AFEA YY1 st AAZ Aofe] LAN/ &< AL o)
mE ok & e AFE,

R4 pis

o)% Fuel7] 9% WEe Wme] B4 EZREZE ol e A TCP/P 40 £&

S HJ gk =<l Real-time TCP/IPE 2271} 3o} st}
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H3Z AEAIES dsAle 3

A71HE TEE sslolgt AnE 2ZEgols FH0R AvAsl e ea

A Azstaat st AAGE AFE: “AsAE A AR A ATl Tled ool

A1d RIAEANSL

RoA$S A8 9322+ e (Redundancy), ™4/ (Diversity), =24
2] (Physical Separation), = %4 (Independence) S©] Ut} o0& o 714 S-S

oo HEASHA 24 E L ASS et

Bl
2

Aur o Y'Y A2 nEATE AREE ZANZD F 9 247
2

tel 714 8 Zeldo s Aeld 4709 A AE7t A5 e o5 4T 27

=
Ol

of. E g
e

aly

ol

o]

Aol A7) QAR AR AARNE oW (2-out-of-4) IAZE AR A7)
Heth ojn Ax= A AAAE 2HsA=AE A ZEAAE Hlul=g

=AM (Bistable processor), Hlali=g] Z2ZAA 9 &3S v|uste] 2/4 =85 FA s
= ZEAAE SA =g ZEAA (Coincidence processor)gbal v} 18 3-18 <9+A
o]F3stH Hlulx=g] B FA=E ZEAME JHAE XY BIAES 19 AdT 1
el el S FAISHAL vk Aol webA = SAl=Y ZR2AAM S YUAE &
HS 253} 7| vt oA CPCE AR IEAMN7] AES el

AW et e Aol 9

e
X
of{

al

o2 AR AR AA -
2
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Sensor CPC
v
Analog Input Digital Input Digital Input Digital Input
4 v v v
Bistable Processor Bistable Processor
ToB ToC To D ToB ToC To D
FroI B FroI C FroI D FroI B FroI C FroI D
Coincidence Processor Coincidence Processor
A A
Digital Output Digital Output

Initiation + Trip breaker circuit

J8 3-1. E5AZe] 74(Ch. A)

AM2d d=Y AlEdoY A

AlgeolEl= H40l wtel B2 FH7F AR 7= AlaE RS A AT 3

=

71% A8 AEdolgd tsiA e Aztstr] = sk AdwrA el HILS(Hardware In the
Loop Simulator) 7Hg& 1§ 3-2¢ ZAlstaL vl 292 o] &8 B Fx+= 4l

ANEE wolste] HEASe o AFsn RaAFY 2GS AZshe] /]

ARG e RN BIATE Ve R Aee A¥se Aol HAolt.

=

B AFAE &Y 2 dolE $¥A29S VMEbus A 290 AAssor Al
84 Aol ALGE PCE ALgehE Ao st
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%HDDD
& mo|Ex| HSAE
1 il
D ==
= o rF
AF2 A} olE{H 0| & Clole] £& AAH

T2 32 Do| AlAHIS| s

Tk 9] 59 A48 (Thermo-Hydraulic) Al E#d o8 Z=9}e] AAE ¢lste] TCP/IP

AR BAo R AFsE AoR FFPvh(2¥ 3-3)

Thermo-hydraulic
simulator Code(4 %)

Y@y 29 aloiel +3
a8 3-3. 2|F A[LEzte QIEH[0[A

A3A A2d T4

Interface), LEAE7]719] 2 Z4ska #5798 dole 4 L ¥4
NzRo T
S AEARE 9FY ATTAVE S94 L AL SAH o welste] A



S AEARE AFE AsRAvle MMIE AEA delgd e Fn Aw

S

H DEF G328 Bonalag Cutput | Digital Sutput

VI Ebus
Analog Input || Liaital Ingput

a8 3-4. &3 AlZ20[E2 7

1. VMEbus 2=

VMEbus REEL UFE B 75S FFAA AdAGL A2stdnt WA
VME Al2®9] nl2E 2% TMS320C32 Z2ZAAE ALgstgon AA7 S9AA=

uC/0SE ol4stal TCP/IP ~9& F@sgith. CPU BEQ] AbF2 thadt Z2u /e
H Bl AE a9 3-59 YERATH

- CPU : TMS320C32-50

- Memory : SRAM 1MB, No-Wait, Flash Memory 512 KB,

EPROM 512 KB
- B4l : Ethernet, 1 Isolated RS-232C 1 Isolated RS-485,
- VME Interface : system Controller, A24/D16, Bus Arbiter, Interrupt
Handler
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gl 3-5. CPU E=

A

BHoASE 98 2o AL vlo]Ago]lE ZRAM S o2 1Y A5 9t
B3 A2AEY gAY 98 BYste 715S Awstt @A 7
o 39 HL7E 0-10V Al=dlo]al gk o] 53l Ad =
AAEL Q7] witel ofg R £¥ HEFE v o] AAsSth
- Single ended 16 ch.
- 3% 12bit, 0-10V HE+= 4-20mA
- WSAZE ¢ FH ) 50us
- VME <lg #o]2 : Al6/D16
T3 =ARSTALNY] AFY HAE £9 ASE BYsr] fg gAY 99 AN
< = 2
- Isolated 32 ch, Relay(Dry contact)
- 945 0 FHd 1A
- 91 : Optical Isolation
- VME <lg #o]2~ @ Al6/D16
HoAEE BE ASE T 297t 7hsst=s 3§ - B
7t=7F astA Ak w3 A4 EE = HAE AR BIATE 453 Al2H 5
270 A A AFoR AZtE L vk webd BE G A5 E RoskA] eral H

se] ZeAAe) o F5 e 2ol AAE AL nHstel ofdm e Ade] i

ﬁ
W)
T
=)
rlo
o
e
fr
u
ri
I
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32 x 2 x 2 =128 ch& AA3sIAT} tx

Atk T 292 idd ofd2d S¥REs yAd F9 BES YERa itk

T2 3-6. OfgR &8 2=

HoAS fd9¥= AE
ZEF gAY 99 BZer FAgHo] Utk obdra o Zeo] At
Fe ohed 2o 2§ 3-8 REof ARIE EAEATH
- CPU(TMS320C32) W3
- DPRAM<S %3 VME Mastere} X a3t
- Single ended 16 ch.
- A% 12bit, 0-10V HE+= 4-20mA
- W3AZE ¢ FH O S0us
- VME <IEl#o] 2 : Al16/D16

Al obdz o |
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e
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rlr
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A
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T UAE dY B vy 22 AReR JpEEla 19 3-90) ARl uE

- Isolated 32 ch.
- Optical Isolation : 1500V
- VME <{IH# o]~ : Al6/D16

O 39. HXE gE 2=

7 pEse] TAH AGe 5o Agabael vhehie

2. AR HoAE AEH 2o ER

VMEBus 7|5ke] A B dom A A2 HEA-E Al g 3

e
fo
o
2!
o
r>
foi
il
=
o2
_0|L
rir
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S gk MMI & PCo| H#o] oate] Foizl sjelo] wef 9s WAAZIh &
9] Ao} 7 9ke] F 418 Ethernet?]WHe] TCP/IP F41S AHE38lH, o] ¢35t VMEbus
o] CPU Ko TCP/IP 283} oltjul w7 Zglo]WE /sl dr) mojalse] 4=
old2 o] 128 A, UAE E2o] 88 Adolty. S Y 3-102 M H e 9
e vEba Atk

3. SstH 4| 7|7|Hof A& ZolFA| H

VMEBus 7|1l A1 @lo 2 o] glon ESF-OCSe Ade 98 weiss wa
A717] 915 Holth. HAAE A} whAHA 2 919 Ao] 7] (PC)e) B
o7l sEle] weo] W WATTh A Aol7Ishe] EAL o]Eul 7uke] TCP/IP
19 Ab45}% VMEbus CPU W03 TCP/IP 287 o] eyl )2 =2ko]u7} )

BoMlz e g ofdRIaEH] 15 A, HAE 30l 12 Al 2tk Uy 1

112 AR el o#g Yeua g

=
lo
ofs
2
£

=

T

=
[¢)

r>,

D:E _E
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IEH

8l 3-11. ESF-CCS &3 2o

4. ClolEl SEAIAY 2

=

o9)
&

wn

N
'z
o,
>,
id
o)
o
f
>,
Ao
2,
>
re
bl
ot
i
=
o
>
T
o)
Lo,
o
o,
v
-
iy
N
ofr
filo

A ohd=a A 4W AP PH 4L Rk 49 AodIske Fae

QAT Fi otz A 9o] 160 A, ALY [ Qo] 160 Aol
Nz AT ANzom FaH, 9 Aol U thE FHLsET AHoE B
AN 5 A ASE dolEHE A4 vz AH Ao}, 49l Aolvlw A%

| EASHA] Fr= skt s 19 3-12+= HlolH A5 Al

>
=2
=
s
i)
o,
rh
i

o
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02 3412, HlolE| £ AR 2

5. 22| FA|RIEY

=

AR BRI AE] FNE AA 7|2 7t H o7 HAEY] Y8 gl 2 A Ful 2
2l

Ardrmoje] Ao 7)ok viavlg HH R HE, CT 522 745, Ra

Lo

5o ¢ A5E Wol MY /4% FuHE JHE ANFOE FHFES Hof g
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19 3-1491 41 9 o] mel A Ay AN, BT A=W 9% ofdr
g Azt A oz FAET oWl E 7] =7](SOE; Sequence of Event)oll <174 &
ATH.
BUS #1 r—. BUS #2
X ) C X
B TRIP-A TRIP-C [l
CH-A CH-C
[ RESET-A RESET-C [
OO0 000
CH-B CH-D

400mm

. F=STRIPAY X ‘ ON LAMP
. T SRESETA R | ‘ TRIP LAMP
(O TRIP SOURCE LAMP

a2l 3-14. 22|88 MX|XIEH| O]
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BUS
(220VAC)
24VDC+

—
T

!

24VDC+

;

24VDC

24VDC+

v | @©

)

220VAC

24VDC+ 8

CB

220VAC

24VDC+ B @

O
|

E

:

24VDC

24VDC+

L

24VDC-

24VDC-

©00

>
il
i)
T
4

X4

w
jita}
ik}
A
Jn

MP

a8l 3-15. AREV|e] T =22
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24VDC EXT RESET

PGM RESET
1

MAN RESET

LATCH

24VDC

@

|
uv TRIPZ Y

PGM
|
R
MN
| ]

\
JZ 3-16. MX|XIEZ|e] AFZ| =H

6. AHEAL QlE{HO|AE PC

AAE WoAE Al olH e 9] Aloj7]=A RPS & 3 ESF-CCS &9 %9
25 BAE Aolstar, dHolE FPA2H oA A5 dolHE 78] AREA}
A g3 o ® AlFshs 7ss vk 3l PCeE 24 AjB o] F
%] Ethernet”]¥H(10Base-T)°] TCP/IP &A1& AH&-& o} th5 19 3-172 A=A} QI
o] ~g v PCE Ve Utk

212 10 Mbps©]
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H 3-1. 2HHAIE A" T 74E
e T i
VME Power Supply 1 ea |VME
19" Rack 1 ea |6U
VME Backplane P1 1 ea |15 Slot
User Backplane P2 1 ea |15 Slot
RCS Rack VME DSP Master Board 1 ea |DSP320C32
VME Analog Output Board 1 ea [0-10V, 12bit
VME Digital Output Board 8 ea |Dry Contact
External Terminal Panel 3 ea
Extention Cable Assembly 11 ea
VME Power Supply 1 ea |VME
19” Rack 1 ea |6U
VME Backplane P1 1 ea |15 Slot
User Backplane P2 1 ea |15 Slot
ESFZCCS ™VME DSP Master Board I | ea |[DSP320C32
Rack VME Analog Output Board 2 | ea |0-10V, 12bit
VME Digital Output Board 2 ea |Dry Contact
External Terminal Panel 4 ea
Extention Cable Assembly 4 ea
VME Power Supply 1 ea |VME
19” Rack 1 ea |6U
VME Backplane P1 1 ea |15 Slot
User Backplane P2 1 ea |15 Slot
DAQ Rack VME DSP Master Board 1 ea |DSP320C32
VME Analog Input Board 10 ea |0-10V, 12bit
VME Digital Input Board 5 ea |Dry Contact Input
External Terminal Panel 15 ea
Extention Cable Assembly 15 ea
External DI/O Exernal Power 1 ea [24VDC, 12A
Power
Cubicle 1500 x 900 x 600 1 ea
Panel PC Pentium-1III+= 1 Set
Mimic Panel 1 Set
Etl;l;rget 8 Port 1 ea |8 Port
o2t A FdH= BF 3d PCollA &3t AIE HAZT 1= ojWIE 7]
o PElE Agste] EAE F I Ak vy 2HS A AA A"l o

e AL Sl
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Hi FIF Frass
Ley PZF; Press
Hi SGT Level

Hi 5GE Leve

Lo 5G1 Press, Hi 504

Lo S&2 Press, Hi 552

Hi CABAT Prass

L& 5G1 Flow

L 5152 Flemw

Hi-HI CMMT Fress
Le S6G1 Leval- APS.

Lo S5 Lewal- AP
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Im
mi

Az Hx| A

o
—_—

H| 3 RPSEIE 3 Tag W) el
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E Sin2 LEVEL MR +/-
E Sinl PRESS +/-
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E SiE1 DP ROS FLOW +f=
F SE2 DP RCE FLOW +f
E HIHI CHMT FRESS WE +/-
E 31 LEVEL 'R +/-
E a2 |EVEL WH +-
Bk 712718 ol gste] AT F
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1.1

CPU EE&= HZ VMEBUSZS| SYSTEM CONTROLLERZ M, DERS A=

=T S
DSPQI TMS320C32ECPUZ AtEsH &S Xel &2 VME MASTERE S

S TEHAMC SEOE =BT
2. Jl= 73

2-1. VME BUS INTERFACES ALt

VME SYSTEM CONTROLLER
VME STANDARD A24 / D16

BUS ARBITER
INTERRUPT HANDLER

- 0] === I8 Eject HandleO] &=

2-2. 2|&
- VME 6U/4HP STANDARD
— 233.45mm x 160mm x 20mm
- PCB 1.6mm GLASS-EPOXY

2-3. CPU
- Tl TMS320C32-50
- 32-BIT FLOATING-POINT ARITHMETIC

2-4. MEMORY

SRAM 1 MBYTE, NO-WIAT
— FLASH MEMORY 512 KBYTE

FLASH MEMORY 512 KBYTE
EPROM 512 KBYTE

H Qlak Ao
1o, MOl &
2 0|
o —
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2-5. SERIAL PORTS
— ONE ISOLATED RS232 PORT
— ONE ISOLATED RS485 PORT
;91 SERIAL PORT 25 D-SUB 9-PIN FEMALE TYPE

PIN NO RS232 RS485
1 NC NC
2 RXD NC
3 TXD NC
4 NC NC
5 GND SIGH
6 NC SIG-
7 CTS NC
8 RTS NC
9 NC NC

0l
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2-6. REAL-TIME CLOCK

— DALLAS DS12887 COMPATIBLE

2-7. ETHERNET PORT
- NE2000 COMPATIBLE
— ETHERNET(10BASE-2) At Ofei &t 2 Ct.

PIN NO

o N O OB~ WO N =

NOT USED
NOT USED
RX-

NOT USED
NOT USED

ro

0l
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2-8. DISPLAY

- 3 SYSTEM LED
- 3 NETWORK LED
- 4 USER LED

2-9. USER CONF | GURAT ION
- 8-BIT DIP SWITCH

2-10 BEEP
— ONE SMALL BUZZER
2-11 8= AH]
- +5V - 1.2A MAX
- H2V - 0.3A MAX

AT
e =4

2-12. &L A

- SEFELTN 0 1 558

- B&=25 0 -20 - 75°C

- SASE 0 - 95%RH(NO CONDENSATION)
- AXEA 0 AU

- 65 -
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N

Il 73
2-1. VME BUS INTERFACES AF2F
— ACCESS TIME : 100 ns.max(R/W)

- VME STANDARD A16 / D16
— ADDRESS MODIFIER : $39, $3D

1 0

f
|

|

440

anEumEEs

Ag

Z

A9

£

410

A11

5

Al2

3

413

L

Ald

a8

415

0l>
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— INTERRUPT CONFIGURABLE(VME INTERRUPT NUMBER= =& i JUMPER

SWITCHE Ol=

NN IRQT
NN IRQE
NN IRG5
NN IRG4
NN IRG3
NN IRG2
NN IRQT
L1

Ja

bl

- 0] === 28t Eject HandleO] &=

J

2-2. 2|&
— VME 6U/4HP STANDARD
— 233.45mm x 160mm x 20mm
- PCB 1.6mm GLASS-EPOXY

2-3. ANALOG ITUPUT
— INPUT CHANNEL : SINGLE-ENDED 16 CH
- VOLTAGE INPUT : O TO +10V
— CURRENT INPUT : 4 TO 20 mA
— RESOLUTION : 12 BIT
— CONVERSION TIME : 50 uS.max
- 16CH S Al SAMPLEING

0l>
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M
EVM-AQ16E E= EZ=VMEBUS SLAVE INTERFACEE 2= OILIZ] & EEZ A
16 Lo OlLR] MO L M2 &3 J|=2 A=}, HEO Jl=sS 2A=D
QUOL, 5| SCADA, DCS, RTU L HI{ 2 AlEH SO =20 X&tslC
s #3&
2-1. VME BUS INTERFACEE Al
— ACCESS TIME : 100 ns.max(R/W)
- VME STANDARD A16 / D16
— ADDRESS MODIFIER : $39, $3D
1 — . 0
|:- Toate
S
A O]
o —
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— INTERRUPT CONF|GURABLE(VME INTERRUPT NUMBER= E &
SWITCHE Ol=

|:| |:| IRQT
|:| |:| IRQE
|:| |:| IRQS
|:| |:| IRQ4
|:| |:| IRG3
|:| |:| IRG2
L0 mo
L1

J3

bl

- 0] =<2 {8t Eject HandleO| &=

J

2-2. el
— VME 6U/4HP STANDARD
— 233.45mm x 160mm x 20mm
- PCB 1.6mm GLASS-EPOXY

2-3. ANALOG OUTPUT
— OUTPUT CHANNEL : SINGLE-ENDED 16 CH
— VOLTAGE OUTPUT : O TO +10V
— CURRENT OUTPUT : 4 TO 20 mA
— RESOLUTION : 12 BIT
— CONVERSION TIME : 50 uS.max

LHSl JUMPER

0l>
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2-4. DISPLAY
- POWER LED(1)
- ACCESS LED(1)
- FAULT LED(1)

2-5 8= A

-5V : 1.0 A .max
2-6. FXA
- S&2E 1 0-55C
- B22& 1 20 - 75°C
- S&55 1 0 - 95% RH(NO CONDENSATION)
- XA 0 AU

0l
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SESINTIYS

Off
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=2
1. =

2. =3
3. &%
4. St NUHES
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1.0 &
EW-DI32E2E= HEZ=VMEBUS SLAVE INTERFACEE 2= [CIXE 2% HE=Z A, 32
POINTS & Dlsg 2esl. UXE 3289 s&ol o 2Hile & Hoigt
AlS AIZ5I0 SEAIS2 AIAE 219 LO|X L MX9 Mes |AXNOZ g
otes EH UL,
HEo2 JIsE 2451 JUSMH, S0l SCADA, DCS, RTU & MO ZHAlE S92 S0l
X 5t5ICEH.
2. Jl=+13

2-1. VME BUS INTERFACES A

— ACCESS TIME : 100 ns.max(R/W)

- VME STANDARD A16 / D16
— ADDRESS MODIFIER : $39, $3D(VME ADDRESS

£ 0I8dtH £3d)

=

1 a

&
L

il M- o«
M| -
M= -

= g

[N N —

LH2l DIP SWITCH

0l>
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- INTERRUPT CONFIGURABLE (VME INTERRUPT NUMBER 2! INTERRUPT LEVEL
HFe ZBE Lo JUMPER SWITCHE 0I5t &X)

HiE IRG7
CICT | s
L_J L_J IRGS5
HiE R4
LI mas
L_J L_J IRG2
HYE T
1]

J3

- 0l

2

&t S 28t Eject HandleOl &=

2-2. 2z
- VME 6U/4HP STANDARD
- 233.45mm x 160mm x 20mm
- PCB 1.6mm GLASS-EPOXY

2-3. DIGITAL INPUT

INPUTPUT CHANNEL : SEPARATE 32 POINT
INPUT TYPE : 32 PHOTO COUPLER INPUT
OPTICAL ISOLATION FROM FIELD SIGNAL
ISOLATION VOLTAGE : 1500 V

0l
°
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2-4. DISPLAY
- POWER LED(1)

- ACCESS LED(1)
- CHANNEL LED(32)

2-5 &

2-6.

& A H
1.0 A.max

-5V
SAZT
-S&R2E 1 0-55C
- Ba25 1 20 - 75°C
- S&ESS 1 0 - 95% RH(NO CONDENSATION)
RED F-ZEIT!

0l
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N

EWW-AO322E= HZVMEBUS SLAVE INTERFACEE =& LIXIE £38 2E=2 AN, 32
POINTSl Z2iI0I(DRY CONTACT)E™ Jiss =l CXE 3222 ol &
g 2ls ZsfH ZHYAS AIE0I0 SHEAS 2 AIAE 2t9] L0lX & A X

2-1. VME BUS INTERFACESR ALt

— ACCESS TIME : 100 ns.max(R/W)
— VME STANDARD A16 / D16
— ADDRESS MODIFIER : $39, $3D

AL

als

0l
°
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S|
=

— INTERRUPT CONFIGURABLE (VME INTERRUPT NUMBER 2! INTERRUPT LEVEL

M2 BE HO JUMPER SWITCHE 0I5t &X)

L1 mer
LI mes
L_J L_J IRGE
HEE IR G4
LI mes
L_J L_J IRG2
L1 ees
L1

J3

- 0l

2

&t S 28t Eject HandleOl &=

2-2. 2

— VME 6U/4HP STANDARD
- 233.45mm x 160mm x 20mm
- PCB 1.6mm GLASS-EPOXY

2-3. DIGITAL OUTPUT

- OUTPUT CHANNEL : SEPARATE 32 POINT
- OUTPUT TYPE : RELAY(DRY CONTACT)
— OPTICAL ISOLATION FROM FIELD SIGNAL

- OUTPUT CURRENT : 1A.max

0l
°
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2-4. DISPLAY
- POWER LED(1)

- ACCESS LED(1)
— CHANNEL LED(32)

& A H
1.0 A.max

2-5 &
-5V
2-6. #dxA
-3&2&k 1 0-55C
- BA2% 1 -20 - 75°C
- S&S5T 1 0 - 95% RH(NO CONDENSATION)
- AXEA 0 AU

0l
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