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Control Circuit for Blast Detector at the Paris RS., Missouri Building. 

l. PURPOSE OF CIRCUIT 

1 . 1  To provi de a break on alarm ·contact to i nitiate ,the clos ing 
operation of the building closure blast valves ; and · to s hut 

do,m or prevent start-up of the d iesel engine driven emergency 
alter nators ; and to shut down the refrigeration compressors • and 
associated air cooled condensers ; and to provide make on alarm 
dry contacts for initiating an alarm s ignal for a local blast 
alarm which is extended to the Bl alarm . syste.11 • 

2 .  REFERENCE DRAWINGS 
• 

MA. 68753 - Underground Coaxial Power Feed Buildi ng - Blast Detect,iqn. 
Installation - Wiring Plan and Details 

MA. 68754 - Underground Coaxial Power Feed Building - Refrigeration -
System Shutdown by Blast Valve 

B995320 - Detector Schematic Diagram KS 19557, List 22 

Fig. 5 - Photomultiplier Tube Schematic - . 

Fig. 7 - Pulse .Amplifier Schematic 

Fig. 10 ... Monostable Multivibrator Schematic 

Fig. 14 - Control Circuit Schematic 

SD 81532-01 - _ Power Systems 900 Type Plants Automatic Diesel Engine -
.Alternator Circu it 225 KW., 3-Phase., 208 Volt, KS 15929 

WA 99101 - L3 Coaxial Power Feed Building - HVAC Control Diagrams 

W.t\S 41278-01-21 - North .American I�o n & Steel Co. - Eiectric Wiring 
Diagram and Layout for Blast Valves - Diagram 9061�8 
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· 3� • . GENERAL FUNCTION 

The sens or in the detection unit initiates a pulse from . the 
photomultiplier tube. The pulse amplifier places this s ignal 

on the cable whi ch inter corme cts the concrete pedes tal mounted, 
environment shielded, dete ctor unit . installed ne ar the building 
and the electronics cabinet on the Equipment Room wall in the building.  

3.1  The monostable multivibrator breaks the gr,ound connection 
of a break on alarm self-locking relay. T.he manually · 

. actuate d reset switch !las been jumpered to provide autoni:ati c 
resetting of the bre ak on alarm self-locking relay, after a 
time delay of 3 minutes. · 

J.2  De-energization of the self-locking alarm relay opens its 
contact in the coil circuit of the interface relay.  The 

interface relay de-energized clos es a c'ont.act vhich makes the 
trip circuit of the blas t-valve circui ts for Area A (Engine 
Room Exhaust Shaft ) ,  Area B (Structure Fresh Air Shaft) ,  Are a  C 
(Condenser Room Air Intake ) and Area D ( Condenser Room Exhaust 
Shaft) . This is the same tripping operation acc'omplished by . 
depressing the Master (Red ) button on the MBVCD (Master Blast 
Valve Control Panel). The leads from an electric ally isolated 
make on alarm contact of the interface relay �re extended to a 
separate j wiction box fron which they are available for c onnec­
tion to the local blast ·alarm and extens ion to the Bl alarm. 

3.3 A limit switch (LS-4) on one of the blast valves in Area A 
makes a contact when that blast valve closes . This contact 

makes the circuit to a red indi cating light at the MBVCP and 
energizes Relay BVR. 

3.31 Relay BVR when energized breaks contacts · on the coil 
circuits of Relays 5-1 and 5-2 . 

,-
Relay 5-1 (5-2 ) de-energized : 

J.321 Breaks a link in the Diesel Engine. Dr iven 
Alternator (DEDA) control circuit at Terminals 

70 and 71 to de-energize the engine TSCV (Throttle 
Solenoid Control Valve ) whic h shuts down the engine, 
or prevents the engine from. f iring at start-up . 

3.322 Breaks a link in the DEDA control circuit at 
Terminals 72 and 73 to prevent clos ing the 

alternator circuit breaker if the engine starting 
sequence has been initiated . 

3.323 Makes a connection in the DEDA control c ir cuit 
at Terminals 74 and 75 by pass ing the hold 

overtimer (Har 15) contacts which normally delay making 
a link in the alternator Circuit B:r·eaker Opening Relay 
(C.OOR ) coil circuit. 
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• J • •  ,GENERAL FUNCTICN {Conti nued ) 

·,, 

3. 324 M akes a link in  the CBOR coil circ uit . at 
Terminals SD-1 and SD-2 . vJhen · CBOR is energi zed 

and trips the alternat or circu it breaker, an auxiliary 
("a" ) switch opens releasing the control relays, 
excepting the voltage failure. relays. 

3.325 Breaks a link in the Circuit Breaker Closing Relay 
( CBCR) coil circui t at DEDA c ontrol circuit 

. Terminals MBl and MB2 prevent ing the alternator circuit 
breaker from closing (if the alternator is in the s tarting 
sequence ). 

3.326 Breaks a link in the Emergency Transfer R elay 
(4 .... 1 or 4-2 ) coil circuit at DEDA control circuit 

Terminals 76 and 77 prevent ing initiation of a starting 
sequence for the backup DF.DA. 

3.4 A limit switch {LS-4) on one of the blast valves in Area C 
(Condenser R oom Air Intake) completes the circuit to the< red 

indicating light on the MBVCP and als o  the c oil c ircuit of the 
Refrigerant Shut Dmm Relay. When energi z ed this relay breaks · the 
control circuit of the time delay start relay i'or each refrigeratio11, 
compressor. This time d-elay relay when de-energiz ed breaks the 
compress or c ontrol circuit shutting down its associatedc ompressor 
if runni ng and prevents starting if not, running. The normal function 
of this  thne d elay relay is to sequence the starting of refrigerati on 

- compressors when power is restored following a power outage . Shut 
d ow of the compressors when air flow through the air ' cooled condensers 
is stopped by closure of the blast valves provides pranpt shut down 
rather than allowing the compressors to shut down on the high head 
pressure safety with the attendant hazard of operation of the Freon 
System relief valve . 

3.41 rlhen the refrigeration compressor shuts down an auxiliary 
contac� on its motor starter breaks the control cir cuit of 

the associated air cooled condenser fan shutting down that fa11 .  

3.5 , The blast valve operating mechani sm control for each Area ( A  -
Eng ine Rornn Exhaust Shaft; B � Structure Fresh Air Shaft; C -

Condens er Roan Air Intake; D - C ondenser Room Exhaust Shaft ) includes 
an adjustable time d elay relay TR. Limit switch (IB-l) makes  a link 
_in this time delay relay coll circllit when the associated blast valve 
is closed. When relay TR has timed the valve opening mechanism is 
energi zed and the blast valves for that area are opened against spring 
pressure and latched open . 

3. 51 T iming relay TR should be adj usted . for approximately 8 minutes 
delay. 
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). GENERAL FUNCTICN ( Continued ) 

3.52 The blast valve operators for Areas A and B 'are actuated 
by 152 vdc and the timing interval is initiated when the 

associated blast valves close. "When Area A blast valves reopen 
relay BVR is de-energi zed and BVR c..ontacts wh ich close when it 
is de-energi zed (NC - nonnally clos ed ) complete the cir cuits to 

_ Relay 5-1 and 5-2 coils . Relays 5-1 and 5-2 when energi zed permit 
the DEDA to start in case of a commercial power outage. 

3.53 The blast valve operators for Areas C and D are s upplied 
by 120/208 volt A. C .  power. Hence the initiating of the _  

associated TR t im ing relays will occur as soon as A. C. power is again 
available .  

4. DEI'ECTOR OPERATION 

4.1 The Pulse At--nplifier is a part of the d etection · unit in the 
environmental shield outside the building. 

h. 11 Normally Ql of the Pulse Amplifier is OFF. 24 volt D.C .  
positive is supplied at Terminal El. This supply is 

filtered ( by Ll, Cl5 and Cl.4 ) . Diode CRl provides a bias voltage 
of 15-18 volts to Ql collector. Ql gets a forward bias (base 1.5-
2 .5 volts and emitter 1. 0 - 1 . 6  volts ) fro.11 the photomu:ltiplier pulse. 

4.12 Normally Q2 of the Pulse Amplifier is OFF. 24 volt D . C .  
positive is supplied at Terminal El. This supply _is 

filtered ( Ll, Cl5 and Cl4) , and placed on Q2 collector . Q2 has 
a reverse bias ·. (base zero and emitter .6-.9 volts ) .  

4.13 A pulse output from photomultiplier tube L441A (pos itive) 
s upplied at Terminal E2 wi.11 place forward bias on Ql 

and Q2 base and the positive pulse output at Terminal E3 is 
placed on the cable. 

4. 2 The Monostable Multivibrator is in the ele ctronics c abinet in 
the building .. 

'::li,.21 Normally QJ is OFF. ( a) The collector is at 23 volt 
through Rl9 .  (b)  The base is at ground through R25 

and R26. ( c) The emitter is at the Q6 emitter voltag e .  

4.22 Normally Q4 is ON . (a)  The collector is at 23 volt 
through R22. (b) The base is at less than 23 volt 

through R20. ( c )  The emitter is at ground . 

4.23 _ Normally Q5 is O
N

. (a)  The collector is at 24 volt 
through relay Kl coil. ( b )  The base is at 24 v.olt 

tp.rough Rl9 and R2J . ( c )  The emitter s upplies Q6 base. 
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4. 24 Normally Q6 is ON . (a )  The collector is at 24 volt 
through relay Kl coil. (b)  The base is c onnected to 

Q5 emitter.  (c )  The emitter is  at ground {CR2,  CR4 and CR7 ). 
(d ) ·  With Q3 OFF its collector is at 23 volt. This voltage 
applied through R2J . and Q5 keeps Q6 as in the ON. condition. 

OUTPUT RELAY CONTROL 

5.1 Relay Kl coil ground connection is provided through Q6 in the 
ON condition.  

5.11 A pulse  from the phot��ultiplier to Terminal E2 amplified 
through the Pulse Amplifier should place a J. 8 volt 

positive pulse on Terminal EJ of the Monostable Multivibrator • 
(one shot )  raising the Q3 base and turning Q3 ON . 

5.2 The voltage to the Q4 emitter, limited by CR5, is raised and Q4 
turns OFF. 

5.3 When Q3 turns ON its collector voltage is then 3 volts which is 
insui'ficient to keep Q5 ON . CR2, CR4 and CR7 control the QJ 

e..'llitter voltage . 

5.31 When Q5 turns OFF voltage to Q6 base obtained from Q5 
emitter is lost and Q6 turns OFF. 

5.4 When Q6 turns OFF the ground connection for Relay Kl i s  lost 
and Kl is de-energized. 

5.5 "When Q4 turned ON its collector voltage is reduced below Q3 
emitter voltage and QJ turns OFF . The pi attenuator dissipates 

the pulse.  

5.6 'When QJ turns OFF its collector voltage returns to 23 volts turning 
Q5 ON bringing Q6 base voltage above its emitter voltage . However 

when Kl coil ground was broken Kl N. O. contact Kl-2 (15,6 )  was broken,  
Kl can be re-energized by reset switch S-3 but only after time delay 
relay K2 has timed ( 3  minutes) and contact K2-l ( 7  ,5) has closed. Note 
switch S-3 terminals 2, 1 are jwnpered to provide  automatic reset at 
the end of relay K2 timing' interval (3 minutes ). 

6. OUTPUT RELAY Nor IN ALARM CONDITION 

One s ide of relay Kl coil i� linked to plus 24 volt D.C . through its 
contact Kl-2 . (6 ,15 ) .  The other side of _Kl coil is linked to ground 

through Q6. 
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6. OUTPUT RELAY NOT IN ALARM CONDITION (Continued ) 

6 .1  System energized 24  volt D . C .  negative and relay Kl energized . 
When switch S-1 (power supply) is  closed test lamp DS-2 will 

light, relay K2 will be energized and start timing. 

6. il Reset switch S-3 (Dwg. B995320)  terminals 1 and 2 have 
b�en jumpered for Automatic Reset. 

6. 12 After relay K2 has timed (3 minutes) its contact K2-l 
(7 , 5) clos es the link in relay Kl coil connecting it 

it to 24 volt pos itive. Trans istor Q6 when ON makes the 
ground link connecting relay Kl coil to ground. Relay Kl 
coil energized its : 

6. 121 . Contact Kl-1 (14,4 ) ( "N . O . "  contact open when 
relay Kl is de-energized ) is closed. This is 

the BREAK ON ALARM output contact. 

6 .122 Contact Kl-2 ( 15,6 )  (N. O. ) seals i� relay Kl  
coil on the pos itive side . 

6. 123 Contact Kl-3 (17,9)  ( ttN .C. n contact closed when 
relay Kl is de-energi zed )  breaks the test lamp 

positive. 

6.124 Contact Kl-4 ( 13 ,2 )  (N. O. ) makes a link in 
relay K3 coil circuit. The final link in . 

relay: KJ coil circuit is the test  switch S-4 (1, 2 ) .  

6. 125 Contact Kl-5 (10, 11) (N . c . ) breaks timing 
relay KJ timing element circuit. 

OUTPUT RELAY IN ALARi"-1 OR TEST POSITION 

Trans istor Q6 turned OFF by pulse from the photomultiplier tube 
releases relay Kl coil Kl de-energized its : 

7.1 . Contact Kl-1 breaks the output link in the interface relay 
• · . .  :coil (152 volt D. C . ) circuit. 

7.2 Contact Kl-2 breaks the relay Kl coil seal which will not be rema�e 
until relay K2 times and momentarily closes its contac t K2-l. 

7 .3 .  C ontact Kl-3 makes the final link in the test lamp circuit. 

7 -4  Contact Kl-4 completes a link in the KJ coil circuit. 

7 .5 Contact Kl-5 .completes timing relay K2 coil c ircuit. 
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Operation of the test switch S-4 energizes the circuit to the neon 
. test lamp DS-1 (at the detection unit ) . .And completes the circuit 
to the relay KJ coil (through relay contact Kl-4 (N. O. ) link made when 

relay Kl is. energized. The time to charge ClJ, at the neon lamp, allows· 
relay K3 to be energized before the neon lamp flashes in itiating the pulse 
to turn OFF Q6 de-energizing relay Kl. 

8.1 When relay K3 is energized contact K3-l (7, 6) bypass.e s relay 
contact Kl-1 (output). This avoids releasing the interface 

relay which would give the impulse to close the blast valves , 9lock 
out DEDA operation and initiate the remote alarm �hen testing the 
blast detector system. Contact K3-l opens ·with a one s_econd delay 
after KJ coil is de-energized. 

8.2 Relay KJ contact KJ-2 (2, 3) (N. O. ) now maintains the pos itive 
connection to relay Kl coil (which was broken when seal in 

contact Kl-2 (15,6) opened). Contact K3-2 opens with a one second , • 
delay after relay K3 coil is de-energized. 

8.3 The pulse initiated by the neon test lamp causes Q6 to turn 
OFF x:eleasihg relay Kl coil. 

8.31 When contact- Kl-3 opens - the test lamp is extinguished. 
Contact Kl-4. opens de�energizing relay KJ coil. However, 

contact KJ-2 delays opening for cne second , during which interval 
• Q6 turns ON (after 25 milli-seconds ) and relay Kl  coil is again 
energized throu gh the link of �lay KJ contacts KJ-2 and its 
sealing contact Kl-2 closes. 

8.4 The flashing sequence of the test lamp continues -while the test 
button is depressed. When the test button is . released, relay Kl 

coil will be 'energized and sealed in or if not energized will . be 
energized through relay K3 contact KJ-2 as soon as Q6 turns ON. 




