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Test Your Motor Control 1Q

Can you ace this duplex pump controller circuit quiz?

By Larry Baran, Motor 1Q Columnist)

his is a sequence of operation quiz for a duplex
T pump controller circuit. The system uses two

pump motors that alternate every time the
water rises, thereby sharing the pump duty. If the
water volume is too much for one pump to handle,
they both come on simultaneously and stay on until
water levels drop. Then both motors shut off.

The starting conditions of the duplex pump setup
are 480V power on, DISC closed, Transformer T1
powered, control relay CR off. Based on the above,
see if you can match the best operating sequence(s)
to each condition below. You may have more than
one operating sequence for a specific condition.

Conditions:

1. Water rises for the first time. Float SW1 closes;
2. Water pumps out normally for the first time.
Float SW1 opens;

3. Water rises the for second time. Float SW1 closes;
4. Water pumps out normally for the second time.
Float SW1 opens;

5. Water rises for the third time. Float SW1 closes;
6. Too much water is coming in. Two pumps are
needed. Float SW2 closes;

7. Water level drops. Float SW2 opens; and

8. Water pumps out for the third time. Float SW1
opens.

Operating sequences:

Starter M1 is energized.

Starter M2 is energized.

CR is energized.

M1 contacts change state(NO close/NC open).
M1 contacts change state(NO open/NC close).
M2 contacts change state(NO close/NC open).
M2 contacts change state(NO open/NC close).
CR contacts change state(NO close/NC open).
CR contacts change state(NO open/NC close).
No. 1 pump motor starts running.

No. 2 pump motor starts running.

Both pumps remain running.

CR remains energized.

SrXe-—ITO0mmUOwp>»

68 August 2000 « EC&M = www.electricalzone.com

lU lLZ lLS

390 :
60 Hz  Disc f-—7-—-
F1 F2 | F3

H3 H2
H1 H4
T1
X1 X2
120V
F6
My e
T¢——djo—9o o o
CR M2 !
2 oot il |
3 o
’_.Aﬁz._ B | i
4 ¢ : o4
CR M1 i 5
5p—elfo—of |
6 fo— |
M1 M2 —3 F
7 ¢——df 2,5,8)
CR Late break @
o l—d
N. Both pumps stop running at the same time.
O. No. 1 pump motor stops running.
P. No. 2 pump motor stops running.
Q. M1 and M2 turn off at the same time.
R. Starter M1 turns off.
S. Starter M2 turns off.
T. CR turns off.
U. “Late break” M2 contact opens.

Answers:(Parenthesesindicate simultaneousaction.)
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Baran is owner of Starrats Technical Services, Riverside,
11l. and former electrical controls instructor at Coyne
American Institute in Chicago. You can reach him by mail
at Starrats Technical Services, P.O. Box 436, Riverside, 1L
60546; by e-mail at STARRATS@COMPUSERVE.COM,;
by phone at (708) 484-2477; or visit his Web site at
http://ourworld.compuserve.com/homepages/starrats.



