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1. DESCKIPElON 

1.1 General 

Tne Coincideme Matrix Monitor i s  designed t o  monitor, and ind tca t e  on 
front-panel meters, the cur ren t  ths-ougo each l e g  and Vile total curren t  i n  a 
two-out-of - three r e l a y  rmtr ix  e 

1. .2 Cons t r u e  t ion 

The coincidence m a t r i x  monitor i s  constructed i n  a module 5.66 in .  
w i d e ,  4.72 i n .  high, and l l . 9  in .  deep. 
module o f  t h e  OWL %dul.ar Reactor Instrumentation series depicted on draw- 
ings Q-2600-1 thrroua 61-2600-5. 

It i s  a standard "4-unit" plug-in 

1 . 3  Application 

ZZle Coincidence Matrix Monitor i s  intended t o  monitor and t o  regulate  
t he  current  supplied to a safe-ty-rod scram clutch,  or magnet, i n  a nuclear  
reac tor .  
A, B, and C come from separate  s a f e t y  channels. 

Fig. 1 i s  a di.agmrn of a t y p i c a l  appl ica t ion ,  where r e l ay  contacts  

1. It Applicable Drawings 

The following l i s t  gives the  drawing numbers (ORNT, h s tmmenta t ion  
and Controls Division drawing numbers ) and s u b t i t l e s  for the Coincidence 
Matrix Monttor . 

1. Q-2624-1 
2. Q-2624-2 
3 .  Q-262k-3 
4. Q-2624-4 
5.  Q-2624-5 

c i r cu j. t . 
Details. 
Metalphoto Panel. 
Assembly. 
Parts L i s t .  

2. TIiBORY OF Ol?ERAT!ION 

A s  indj-cated i n  Fig. 1, t h e  t o t a l  cur ren t  del ivered t o  t h e  c lu tch  i s  
adjusted by r e s i s t o r  Rl. If a.11 "che r e l a y  contacts are closed, and s ince  
r e s i s t o r s  112, R3, and Xi4 are equal, .the cur ren t  w i l l  d ivide equal ly  i n  the  
th ree  legs  of  t he  matrix. The t o ~ a l .  cur ren t  goes .through the  c lu tch  and 
se turns  t o  ground t'nrough Llie "clutch current"  meter. Tne maximum vel-tage 
-tinat can be appl ied t o  the c lu tch  i s  limited by zener diode DI.. t o  +3O V. 

An external metes may be connected between p ins  10 and I&. 
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Fig. 1. Caincidence &trLx Monitor. 
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ST a sing1.e channel -Lrips, two legs  of -tile matrix a r e  opened, and a l l  
t he  cur ren t  flows through t h e  rema.ining l eg .  Therefore, t'ne t r i p p i n g  of 
e i t h e r  af the  two remaining c'nai-tne1.s causes the  tinird leg to open, which 
in t e r rup t s  .tile cl.utch cur ren t .  
matrix i s  increased by a f a c t o r  of three; thus resistors E, H3, and Bh 
must be small enough so t'nat t h e  cur ren t  delivered t o  the clutch i s  not  
decreased t o  less than a re]-iable holding cur ren t .  To eiisure -enat t h e  
c lu tch  c o i l  can be de-energized, the monitor must be able -Lo de tec t  leakage 
paths  aro.und the  r e l ay  contacts .  If' t h e  leakage r e s i s t ance  i s  small enouy), 
suff ic j .ent  cur ren t  can be supplied to keep the  clutch energized with t h e  
contacts  open. For exa-mpl-e, suppose channel A has been t r ipped .  However, 
one contact,  instead of  complete1.y opening, can now be represented by 
res i s tance  R . The minimum res i s tance  value o f  i n t e r e s t  can be found by 
the  equation 

WiKn ~ W Q  legs  open, t h e  res i s tance  of t h e  

X 

J 
E 
f R  + R  

.._ i _- 
E4 c X 

Cm 

where Le, i s  the  minimum c lu tch  holding current ,  Re i s  the  c lu tch  r e s i s -  
tance,  and E i s  tlic mnaximum supply vol tage.  
between the  'braaches R-C and A-B, where the  currcnt through A-B i s  given 
by the  equation 

The c lu tch  current  w i l l  d ivide 

'Pae requirement i s  t h a t  tile cur ren t  i be eas i ly  detected on the meter A-R. 
X 

3. OPETIAT D I G  INSTRUCT IONS 

3.1 Ins t a l l a t  ion 

%ne Coincidence i'8atri.x Monitor i s  a module i n  the  ORNI, Modular Reactor 
Instrumentation s e r i e s .  Like -the other  modii.l.es of -this s e r i e s  , it ha,s stan- 
dard connectors and. dl.mensions and has a p in -  and 'no1.e-code on t h e  r e a r  
p l a t e  so t h a t  t h e  module w i l l  not  be inser ted  5.n a wrong l.oca'cion i n  a 
drawer. The modu1.e i s  i n s t a l l e d  by  plzcing in i t s  proper loca t ion ,  
i n s e r t i n g  the morlu7.e firmly, and tigi1teiliiig %he tliumb screw. 'The module 
may be plugged i n  with the power on without damage. 



3.2 Operating Controls 

3.2.1 Current Adjustment 

A recessed s c r e w d r i v e r  adjustment, l abe led  "Clutch Current Adjust," 
i s  loca ted  on the  f r o n t  panel.  
detehnines t h i s  adjustment. 

Tbe proper opera t ing  c lu tch-coi l  cur ren t  

3.2.2 Panel Meters 

The panel  meters a r e  ca l ib ra t ed  t o  ind ica t e  from 0 t o  250 m a .  These 
meters are i n  series with the  c lu t ch  and ind ica t e  c o i l  cur ren t  d i r e c t l y .  

3.3 Connect ions 

Al .1  connections a r e  made through t h e  r e a r  connector P22 when t h e  module 
i s  in se r t ed .  

c 

4. MAIKS%NANCE INSmUCTIONS 

This module i s  designed -to operate  continuously with a minimum of  &' ?lD- 
tenance and adjustment. 
Replaceable Parts Lis t ,  Sect.  5, may be replaced.  

Should a f a i l u r e  occur, any p a r t  l i s t e d  i n  the 

5. BE?LACWL;E PARTS LIST 

A desc r ip t ion  and on ORWL Stores number f o r  a l l  replaceable  p a d s  are 
given i n  Table 1. 

Table 1. &placeable Br%s L i s t  

Par t  Yo. 

E, R3, R4 

I?e s c r  Tpt ion 
- ,  

ORf\lL Stores  N6. 

06 -936-1950 Resis tor ,  $0 ohms, *?$, LO w, -m, M;zllory 
NO e RW29C;-500. 

R5 

R8 

n 

Resistor,  330 ohm, 4576, 1 w, A-B. 

Resistor, &LOO ohms, +5$, 1/2 w, A-B. 

Resis tor ,  4.3 olmis, &S$,  1/2 w, A-B. 

Meter, 0-250 milliamperes, de,  O.G--ohrn t x i l ,  

accuracy e$ Pul l  s ca l e ,  50-division sca l e ,  
Simpson Model l2Y2C, ca ta log  No. 6172'. 

06-918-1775 Assembly, p i l o t  l igh t ,  subminiaiure, 
Dialco No. 1.01-3830-937. 
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