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LEGAL NOTICE - 

This report was prlrpurrd us on account of Governmnt sponsored work. 

nor the Commiss ion,  nor any percon acting on behalf of the Commission 

A. Makes any warranty or representation, expressed or <rnplted, w i th  respect to the accuracy, 

completeness, or usefulness of the  Information contained i n  thts report, or that the use of 

any information, apparatus, methad, or process disr losed in th is report mny not Infringe 

privately owned rights, or 

nny information, npparatus, method, or procesa disclosed ~n this report. 

Neither the United Stales, 

8 .  Assumes any I i o b i l i t t e s  with respect t o  the use of, or for damages resulting from the use of  

As i iced the cibove, "person acting on beholf of the C o m m i s 5 i o n "  includes ony employee or 

contractor of the Cornmisston, or employee of such contractor, t o  the extent that such employee 

or controcfor of the Conmfsston.  or employee of  such contractor prepares, dirsemtnotss, of 
provides access to, any informatron pursuant to h15 employment or contract w i th  the Commtsston, 

or h i s  employment wrth such contractor. 
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1. DESCRIP'I'ION 

1.1 General 

Tne Helay Ehfety- El.ement i s  a 1-ogic element iritended f o r  iise i n  t h e  
s a f e t y  system of  niic!..ear r eac to r s .  'The circui ' i  has a s i n g l e  inpu-t which 
i s  1'no:rma3..'' (115 v ac) o r  " t r i p  (0 v ) .  me output  i s  a family of r e l a y  
contacts which are intended t o  combine w i t h  o t h e r  r e l a y  s a f e t y  el-ement 
outputs  -to forin coincidence relay -matrices 

I .2 Constiuction 

The Relay & f e t y  Element is constructed iil a s i n g l e  module 2.83 in .  
wide, 4.72 i n .  high, and 11.90 i n .  deep. 
modu.le of .the OIWL hlodular Reactor Instrumentati.on s e r i e s  depicted on ORNL 
a-rawings Q-2600-1 through Q-2600-5. 

It i s  a s tandard "2-unit" plug-in 

1 .3  Applicatton 

'i'he Relay Safety Element i s  used i.n r eac to r  safe-ty sys-terns t o  combine 
t h e  seve ra l  in foma%ion s igna l s  of a s a f e t y  channel i n t o  a s ing le  a c t i o n  
outpu-t w-he;-e it i s  des i red  t o  cause sRfety a c t i o n  when ar,y one o r  more of 
t h e  seve ra l  signals is ?.n t h e  "abnormal," Oi" I '  t r i p "  condi t ion.  In general., 
t'ne input  i s  115 v ac for a "normal" condi t ion and 0 v when "tr ipped."  A 
-L;ypj.cal app l i ca t ion  would be f o r  t h e  infomlati.on signals t o  be appl ied to 
Fest Trip Comparators, ORNT, model. Q-2609 (or equival.ent ), whose output  i n  
t h e  normal. condi t ion i s  a closed r e l a y  con tac t .  The input  t o  t;he Belay 
Safety Element (115 v a c )  passes  through these  contac ts  and is i n t e r rup ted  
any t i .me a corflpara-tor is i n  t h e  'labnoriml'l state. 

'i'he ou.tput of t h e  Relay Ehfe'iy Elemn'L i s  conbaacts from four r e l ays .  
One r e l a y  provides conkacts (SPDT) for annunciabors and con t ro l  ac t ions  as 
required.  Each of  t he  ot i ier  r e l ays  fu rn i sh  two normally open contac ts  for 
use i n  a t w o  out  o f  t h r e e  s a f e t y  matrix.  

1. I+ Specifics ti.ons 

1. Number of  inputs :  any number of r e l a y  contac-ts may be  
placed i n  seri-es w i t h  the  inpu.t. 

2. b g i c  level.: normal, 1-15 v ac ;  abnormal, 0 v.  
3. Action: when  Lnput i s  115  v ac, t h e  output  i s  

"normal" (closed r e l a y  contac ts  f o r  
matr ix  appI.ication ). 

a-t 29 v dc o r  115 v a c ;  i n d x t i v e  6 amp 
a t  29 v dc o r  11.5 v ac.  

4. Maxi-mum load:  r e l a y  contac ts  r a t ed  noninductive 3-5 amp 
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5. Power required:  
6. Response time: 35 msec t o t a l  t i m e  t o  change s t a t e .  

l e s s  than 250 ma a t  1-15 v ac .  

7. Ambient temperature 0 t o  55OC. 
ralige : 

1 .5  Applicable Drawings 

Tile following l i s t  gives the drawing numbers (ORNL Instrumentation 
and Controls Division drawing numbers) and s u b t i t l e s  for t he  Rel;zy Safety 
Element : 

1. Q-2623-1 
2 .  Q-2623-2 
3. Q-2623-3 
4.  Q-2623-5 
5. 61-2623-6 

C i rcu i t .  
Details. 
Metalphoto Panel. 
Assembly. 
R a t s  L i s t .  

The following l i s t  gives the  drawing numbers and s u b t i t l e s  f o r  t'ne 
Plug-In Chassis System: 

1. Q-2600-1 
2. Q-2600-2 

I+. ~-2600-1t 
3.  Q-2600-3 

5. Q-2600-5 

As s ernb l y  . 
Details, 
&.bails. 
Details. 
Details. 

2.  CIRCUIT DESCRIPTION 

The Relay Safety Element cons i s t s  of  f i ve  r e l ays  with t h e i r  c o i l s  i n  

S1 i s  closed 
When t h e  r e l ays  have 

A t  all t imes 

p a r a l l e l ,  as shotm i n  Fig.1. The Relays a r e  energized whenever 115 v ac  
i s  appl ied  t o  t h e  input  (pin A )  i f  t h e  " T e s t "  pushbutton 
(normal) and if t h e  llReset" pushbutton E 2  i s  closed.  
picked up, contac t  K4-1 seals around t h e  "Beset" pushbutton. 
l l 5  v a x  should be appl ied  t o  p in  D, l i g h t i n g  the  "Power" lamp on the f r o n t  
panel .  Whenever tine r e l ays  are energized, t h e r e  i s  no p o t e n t i a l  d i f f e rence  
across t h e  "Trkp" lamp. 
put ,  t'ne "Trip" lamp i s  l i g h t e d  from t h e  115 v a c  appl ied t o  p in  M. 
"Hold" lamp i s  l i g h t e d  <any time t h e  r e l ays  a r e  energized. 

If, however, the  115 v ac i s  removed from t h e  i n -  
The 

3.1 I n s t a l l a t i o n  

The Relay Safety Element; i s  a module of t h e  ORNL Modqlar &actor  In- 
s t rumentat ion s e r i e s .  
dard connectors and dimensions and has a p in -  and hole-code on t h e  r e a r  
p l a t e  so  t'nat the module w i l l  not be inse r t ed  i n  a wrong loca t ion  i n  a 

Like the  o the r  modules i n  t h i s  s e r i e s ,  it h.as s t a n -  
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drawer. 'The module i s  i n s t a l l e d  by plac ing  it i n  i t s  proper loca t ion ,  
i n s e r t i n g  the  module f i rmly  and t i gh ten ing  the thumb screw. 
may be  plugged i n  wi th  power on wi'ihout damzge. 

The module 

3.2 Operating Contro1.s 

Tne only coniro1.s on t h e  module a r e  two pixshbuttons on t h e  f r o n t  
panel .  The "Test"pushbutton, when depressed, causes the r e l ays  to drop 
ou t ,  o r  " t r i p . "  The "R~se t "  pushbutton i s  required t o  be  momentarily 
depressed when "untrippi-ng, " o r  energi-zing t h e  r e l ays .  

3.3 Connections 

A l l  connections a r e  imde thrrou&. 'the reaT connector El- when tile 
module i.s in se r t ed .  

4. MAIIVTENANCE INSTRUCTIONS 

4.1. General 

This module i s  designed t o  operate  continuously w i t h  a minimum of  
maintenance and no adjustments.  Should a f a i l u r e  occur, any p a r t  l i s t e d  
in the Replaceable Pa r t s  L i s t ,  Sect .  5, may be replaced. 

4.2 Periodic  Maint, Dnance 

The Relay Fafety Element w i l l  be t e s t e d  rou t ine ly  as a p a r t  of the 
o v e r a l l  s a f e t y  t e s t s ,  and inust func t ion  i f  a l l  o t h e r  t e s t s  o f  t h e  system 
a r e  t o  be  s i ~ c c e s s f u l ~ .  No s p e c i f i c  maintenance procedures o the r  than 
t h i s  t e s t i n g  are indica ted .  

5. REPLilCFABm PARTS LIST 

A desc r ip t ion  and am ORNL Stores number €or a l l  replaceable  p a r t s  
are  given i n  Table 1 .  
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'i'a.ble 1. Replaceable Parts List 

&-I% No. - 
R1, 32, R3 Resi.stor,  27 kilohms, t5$, 1 w, A-B. 

n, 12, 13 06-918-1525 Assembly, p i l o t  l ighb,  C/W NE-2J I-amp, 

OHNL Stores  No. ik s cr i p t  ion 

Dialco No. 145-3836-99'-(. 

n 06 -918 -21.71. Cap, lens holder, f o r  use with T-2 bulbs,  
t r ans lucen t  white,  Dialco No. 145-9525. 

E 06 -918 -2169 Cap, l ens  holder ,  f o r  use with "-2 bulb, 
red,  Dialco No. 145-391. 

13 06 -918 -2170 Cap, lens holder ,  for use with T-2 bulb,  
amber, Dial.co No. 1.1~5 -993. 

SI, E2  06 -972 -0300 Switch, micro, pushbutton, dpdt, Micro- 
swltch ca ta log  No. 2PBIl-T;1. 

m, a, 06 -942 -31.21. 
K3, K 4  

Relay, dpdt, l l j  v, l5-amp contacLs, 115 v 
ac c o i l ,  Al l ied  Control No. BOHR-6'4-115. 

6. ACCEPTANCE TEST 

6.1 Test Equipment 

The following t e s t  equri.pment i s  required:  
1. One power supply, 32 v de, 250 m a .  
2. One osc i l loscope .  
3. A T r i p l e t t  meter, model 630, or equal.  

6.2 Test  Procedures 

1. Connect t h e  l i n e  s i d e  o f  115 v ac  t o  p ins  A and My with t h e  n e u t r a l  
connected t o  p ins  E and PI. The ''-powerCtr f ront -panel  lamp should be lit a t  
a11 times when +32 v i s  appl ied  t o  p in  D. Lbeck f o r  proper operat ion 
by depressing the  "Reset" pushbutton, which should cause a l l  the  r e l ays  t o  
p ick  up, energ iz ing  t h e  "hold" lamp and de-energizing the  " t r i p "  lamp. 
The relays may be dropped out  by depressing t h e  " t r i p "  pushbutton. Check 
the aspec t  of r e l a y  contac ts  with an ohmmeter when t h e  module i s  bot'n t r i p -  
ped and untr ipped.  

2 .  Connect r e l a y  contac ts  KL-1, KL-2, Kz-1, Kz-2, K3-1, and K3-2 i n  
s e r i e s .  Connect a 2!50-ohmJ 5-w r e s i s t o r  t o  one end of t h e  s e r i e s  s t r i n g  
and t o  ground. Apply +32 v de t o  the o the r  end. Connect t h e  osc i l loscope  
input  across  t h e  r e s i s t o r  and measure t'ne t i m e  required f o r  -the r e l ays  t o  
drop out.  
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