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LEGAL NOTICE

This report wus prepared as an account of Government sponsored wark. Neither the :United Stutes,
nor the Commission, nior any person acting on behalf of the Commission:

A, Mokes ony warranty or repreéentnfion, expressed or implied, with respest to'the accuracy,

completeness, or uwsefulness of the information contained in this repofrt, or that the use of
any information, apparatus, method, or proress disclesed in this report may not infringe
privately owred rights; or : :
B. Assumes any liabilities with respect ta the uvse of, or for damoges resulting from the uvse of
any information, apparotus, method, or process disclosad in this report. :
As used in the above, “person acting on behalf of the Commission” includes any emplayee or
contractor of the Commission, or employes of such centrutcfof, ta the extent that such employee
of contractor of the Cnmmissiun; or employee ol such conmtractor prepares, digseminates, of

provides dccess o, any information pursuant to his employment or contract with the Commission,

or his employment with such contractor.
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1. DESCRIPIION

1.1 General

The Coincidence Matrix Monitor is designed to monitor, and indicate on

front-panel meters, the current through each leg and the total current in a
two-out -of -three relay matrix.

1.2 Construction

The coincidence matrix monitor is constructed in a module 5.66 in.
wide, .72 in. high, and 11.9 in. deep. It is a standard "k-unit" plug-in
module of the ORNL Modular Reactor Instrumentation series depicted on draw-
ings Q-2600-1 through Q-2600-5.

1.3 Application

The Coincidence Matrix Monitor is intended to monitor and to regulate
the current supplied to a safety-rod scram clutch, or magnet, in a nuclear

reactor. Fig. 1 is a diagram of a typical application, where relay contacts
A, B, and C come from separate safety channels.

1.4 Applicable Drawings

The following list gives the drawing numbers (ORNL Instrumentation
and Controls Division drawing rumbers) and subtitles for the Coincidence
Matrix Monltor.

1. Q-2624-1 Circuit.

2, Q-262L.2 Details.

3. Q-262k-3 Metalphoto Panel.
L, Q-péoh-h Assembly.

5. Q_gégu,5 Parts List.

2. THEORY OF OPERATION

As indicated in Fig, 1, the total current delivered to the clutch is
adjusted by resistor Rl. If all the relay contacts are closed, and since
resistors R2, R3, and R4 are equal, the current will divide equally in the
three legs of the matrix. The touval current goes through the clutch and
returns to ground through the "eluteh current” meter. The waximum voltage
that can be applied bto the clutch is limited by zener diode DL to +30 v.
An external meter may be connected between pins 10 and 1h.
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Fig. 1. Coincidence Matrix Monitor.




If a single channel trips, two legs of the matrix are opened, and all
the current flows through the remaining leg. Therefore, the tripping of
either of the two remaining channels causes the third leg to open, which
interrupts the clutch current. With two legs open, the resistance of the
matrix is increased by a factor of three; thus resistors R2, R3, and Rb
must be small enough so that the current delivered to the clutech is not
decreased to less than a reliable holding current. To ensure that the
clutch coil can be de-energized, the monitor must be sble to detect leakage
paths around the relay contacts. If the leakage resistance is small enough,
sufficient current can be supplied to keep the clutch energized with the
contacts open. For example, suppose channel A has been tripped. However,
one contact, instead of cowpletely opening, can now be represented by
registance R . The minimum resistance value of interest can be found by
the equation

3 poe E 3
Tem E ¥R TR
I c X

where 1., 1s the minimum clutch holding current, R, is the clutch resis-
tance, and E is the msximum supply voltage. The clutch current will divide
between the branches B-C and A-B, where the current through A-B is given
by the equation

i = i -i%iﬂ—
pe cm R + R
} X

The requirement is that the current iX be easily detected on the meter A-B.
3. OPERATING INSTRUCTIONS

3.1 Installation

The Coincidence Matrix Monitor is a module in the ORNL Modular Reactor
Instrumentation series. Tike the other modules of this series, it has stan-
dard connectors and dimensions and has a pin- and hole-code on the rear
plate so that the wodule will not be inserted in a wrong loccation in a
drawer. The module is installed by placing it in its proper location,
lnserting the module firmly, and btightening the thuwmb screw. The module
may be plugged in with the power on without damage.



3.2 COperating Controls

3.2.1 Current Adjustment

A recessed screw-driver adjustment, labeled "Clutch Current Adjust,”
is located on the front panel. The proper operating clutch-coil current
determines this adjustment.

3.2.2 Panel Meters

The panel meters are calibrated to indicate from O to 250 ma. These
meters are in series with the clutch and indicate coil current directly.
3.3 Connections
All connections are made through the rear connector P22 when the module
is inserted.

L, MAINTENANCE INSTRUCTIONS

This module is designed to operate continuously with s winimum of wmain-
tenance and adjustment. Should a fallure occur, any part listed in the
Replaceable Parts List, Sect., 5, may be replaced.

5. REPLACEABLE PARTS LIST
A description and on ORNL Stores number for all replacesble parts are

given in Table 1.

Table 1. Replaceable Parts List

Part HNo. ORNL Stores No. Description

R2, R3, Rk 06-936-1950 Resistor, 50 ohms, *5%, 10 w, ww, Mallory
No. RW29G-500.

R5 : Resistor, 330 ohms, #5%, 1 w, A-B.

R6, RT7 Resistor, 8200 ohms, 5%, 1/2 w, A-B.

RS Resistor, 4.3 ohms, 5%, 1/2 w, A-B.

ML, M2, Meter, 0-250 milliamperes, dc, 0.6-ohm coil,

M3, M4 accuracy #2% full scale, 50-divisiocn scale,

Simpson Model 1212C, catalog No. 6172.

nl 06-918-1775 Assemwbly, pilot light, subminiature,
Dialco No. 101-3830-937.
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