COM-99
INSTALLATION AND OPERATION
MANUAL

Version 1.0 T7/87

IMPORTANT

READ Section II - COM-99 Installation Guide and
see FIGURE 4 (Mounting & Hook-Up) BEFORE beginning

Installation.
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SYSTEM DESCRIPTION

The COM-99 is a microprocessor-based load control providing
various control strategies for up to eight (8) Time of Day
output channels. The COM-99 features a 365 day clock and
automatically updates for Daylight Savings Time. Sixteen- (16)
holidays may be programmed into the COM-99 System. Program-
ming is accomplished locally via the touch-type keypad. The
COM-99 features both "keypad entry" and "hard" overrides
making it user-oriented and failsafe without sacrificing
control.

The COM-99 features full two-way communications allowing the
user to both program and monitor from a remote central term-
inal. Communications are viarstandard dial-up, voice grade
pPhone lines. The COM-99 is also the communications link be-
tween the central terminal and other E.I.L. Control Systens
inecluding the RC-48 Solid State Pressure Control System,
EC-128 Environmental Control System and the TDC-64 Temper-
ature Defrost Control System. Full monitoring, including set-
points, temperatures, pressures and override status, is
provided.

The COM-99 can have one (1) to eight (8) loads programmed to
Shed (turn off) and Restore (turn on) based on the power
kilowatts being monitored by the direct hook-up of a watt
t:ansducer. There is a Dewpoint control available through a
keypad entry and the addition of a Dewpoint Sensor. This can

be done on one (1) load or all eight (8) loads and was
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I. SPECIFICATIONS

TIME OF DAY CONTROL ¥8 LOADS-2 ON/2 OFF TIMES PER
DAY
K.W. SHEDDING CONTROL ~UP TO 8 LOADS (REGARDLESS OF

OTHER CONTROL SEQUENCES)

DEWPOINT CONTROL %8 LOADS
(ANTI SWEAT HEATERS)

® EIGHT (8) LOADS ARE THE TOTAL NUMBER AVAILABLE FOR THE COM-99,
(EACH CONTROL PARAMETER DOES NOT HAVE EIGHT (8) LOADS.) EACH

PILOT DUTY RELAY IS CAPABLE OF HANDLING TWO (2) AMPERES OF
CURRENT.

OVERRIDE SWITCHES 1 PER LOAD (ON OR AUTO
POSITION)
ANALOG TEMPERATURE MONITORS 8 INPUTS WITH TEMPERATURE

RANGE FROM -10 TO 117
DEGREES FARENHEIT

DIGITAL MONITORS 8 INPUTS WITH A LOW OF 0 VDC
AND A HIGH OF 5 VDC SUPPLIED

DIGITAL OUTPUT (ALARM) 5VDC ON ALARM WHEN ENABLED

KILOWATT MONITOR 1 INPUT FROM AN EIL KW TRANS-

DUCER P/N A11827; 3 CURRENT
TRANSFORMERS ALSO REQUIRED

CLOCK CAPABILITIES 24 HOUR, 7 DAY, 12 MONTH, 1
YEAR PROGRAMMABLE CLOCK WITH
AUTOMATIC DAYLIGHT SAVINGS
TIME CHANGEOVER AND 2 WEEK

BATTERY BACKUP OF PROGRAM DATA
AND TIME CLOCK

INFUT: 120 VAC 50/60 HZ SINGLE PHASE
1 AMPERE INPUT POWER
NOTE: OTHER VOLTAGES
AVAILABLE UPON REQUEST.

AMBIENT: 40 F TO 110 F, 0-90% RELATIVE
HUMIDITY, NON-CONDENSING
DIMENSIONS:
COM-99 CABINET: 20"H x 14"W x 6"D ; WGT 25LBS
KW TRANSDUCER (A11827): 3.5"H x 3.5"W x 4,25n]p
KW CURRENT TRANSFORMER: 1.75"H x 7.25"W x 11.25"D
'DEWPOINT CONTROL (DPC-1): 12"H x 12"W x 4np
MODEM: 1.5"H x 6"W x 10.5"D

MODEM BRACKET: 4.5"H x 9.25"W x 5.57D



designed primarily for controlling anti-sweat heaters.
Temperature monitoring and alarming are also available through
the keypad. Up to eight (8) sensors can be connected for this

purpose. The COM-99 also supports digital input alarming and

has the ability to monitor and alarm on demand (KW).



II. PROGRAMMING RANGES

ALPHANUMERIC DISPLAY OF

LOAD DESCRIPTION UP TO 13 CHARACTERS
ALPHANUMERIC DISPLAY OF
TEMPERATURE PROBES UP TO 8 CHARACTERS
TIME OF DAY CONTROL 0000 TO 2400 HOURS
2 ON / 2 OFF PER DAY
TEMPERATURE PROBES MONITORING -10 TO 117 DEGREES F
SELECTABLE CONTROL MODE TIME OF DAY, DEWPOINT
AND/OR K.W. SHEDDING
K.W. MONITOR AND CONTROL INSTANTANEOUS AND CONTROL
(AVERAGE) READINGS
- SHED & RESTORE SETPOINT 0000 TO 9999 K.W.
- DEMAND PRIORITY 0 - 8 LOADS
- SCALE FACTOR 0000 TO 9999
- INTERVAL 00 TO 99 MINUTES
- SHED RATE 00 TO 99 MINUTES
- MAX OFF TIME 00 TO 99 MINUTES
- MIN OFF TIME 00 TO 99 MINUTES
- MIN ON TIME 00 TO 99 MINUTES
DEWPOINT CONTROL CYCLE ANTI-SWEAT HEATERS
BASED ON DEWPOINT
- DEWPOINT SETPOINT HIGH & LOW 00 TO 99
DEGREES
- DEWPOINT MIN ON/MIN OFF 00 TO 99 MINUTES
- DEWPOINT PERIOD ' 02 TO 98 MINUTES
ALARM TYPES TYPES 1-5 WITH 1 & 2 FOR
| FUTURE USE

3 DIGITAL INPUT

4 TEMPERATURE SENSOR
ALARM (HI/LO)

5 K.W. MONITOR ALARM



ALARM PARAMETERS

ALARM LOGS

LOAD STATUS

ELAPSED TIME

TIME DELAY 0-99 MINUTES
ENGAGE/DISENGAGE
(FOR EXTERNAL USE)

UP TO 64 ENTRIES

ON / OFF / OVERRIDE
INDICATOR

HOURS / MINUTES THAT EACH
LOAD HAS BEEN ON

UP TO 9999 HOURS ELAPSED.
TIME IS RESETTABLE TO
ZERO IN PROGRAM MODE BY

PRESSING KEY.
+/ =




SECTION I

DESCRIPTION OF CONTROL STRATEGIES



ENERAL INFORMATION

The COM-99 is based on a twenty-four hour clock. Therefore,
all times entered must be in what is commonly referred to as_mil—
itary time, i.e. 8:00 AM = 0800; 8:00 PM = 2000.

The COM-99 uses an eight (8) day schedule. Each day
is numbered 1 - 8 with Sunday being one (1) and Saturday being
seven (7). Holidays are considered day eight (8).

It is possible to schedule up to sixteen (16) holidays.

There are two (2) modes of operation built into the COM-99.
They will be referred to as the OPERATING MODE and the PROGRAM-
MING MODE. 1If left unattended for fifteen (15) minutes, the
COM-99 will automatically return to its normal state which is the
Operating mode.

While in the Operating mode, the COM-=99 will display the
current day number to the left of the current time,

From the Operating mode it is possible to check load status,
programmed schedules for each day and load, temperature of sen-
sors, K.W. output and parameters, dewpoint parameters and temp-
erature, alarms and elapsed time logs.

If there are any questions concerning the mode of operation
that the COM-99 is currently in, press , then
Several times and watch the display. If the display continues
to show the current day and time, you are in the Operating mode.
If "Prog" appears, you are in the Programming mode. The Pro-
gramming mode 1is used to insert all schedules and other program

data.

The eight (8) output channels can be assigned to control as



Time of Day loads or as "Dewpoint"™ loads. Time of Day loads sim-
ply go ON and OFF up to twice a day as programmed by the user.
(Two ON's and two OFF's each day).

Anti-sweat heaters can be controlled through one or all the
loads by use of a Dewpoint Sensor and Interface connected to_a
temperature sensor input. The programmed Dewpoint setpoints.will
allow for the anti-sweats to be ON all the time, OFF all the time
or cycled by use of a programmed interval. A Minimum ON and OFF
time is programmable for each load for better user control.

Demand Shedding can be done on one load or all the loads by
use of a KW transducer and C.T.'s. Programmed Shed and Restore
setpoints will determine when the loads will be ON or OFF.

The priority of the loads for shedding along with a Shed Rate is
also programmable. "Max Off Time"™, "Min Off Time"™ and "Min On
Time™ are programmable per load for better control of each load.

Eight (8) temperatures inputs can be connected to the COM-99
for monitor and alarm purposes only. There is no control by
these inputs, but an output is available for alarming.

The Alarm Logs will store data up to 6% alarms. The new=-
est alarm will be viewed first accompanied by the date and time.
As new alarms appear, the oldest ones will be removed from the
log.

The Elapsed Time of each load will indicate its accumulated
ON time in hours and minutes.

Load Status gives a report as to the actual load condition

at the time interrogated and also indicates any Override cond-

itions.
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TIME OF DAY CONTROL

The COM-99 will turn ON and OFF eight (8) individual loads
up to two (2) times per day. The programming of the times is
based on a 24 hour clock with 5:00am being 0500 hours and 5:00pm
being 1700 hours. Each load will have the contacts closed if the
COM-99 is depowered for any reason. When power is restored, each
load will turn OFF for a second and then turn right back ON.

This is known as the resetting of the COM-99. Following the

reset, loads will turn OFF if it is scheduled to be OFF,

NOTE: Use of mercury vapor lights requires "cool down"™ time. If
power is interrupted it may be important to keep store
personnel informed of this reset procedure to avoid

putting loads in override, i.e. lights will be off for

approximately ten (10) minutes due to momentary inter-
ruption.

Each load has a slide switch which will allow the load to be
put in Override for an indefinitg amount of time. The display of

the COM-99 will indicate this status by a flashing "o".



DEWPOINT CONTROL

This function of the COM-99 was designed to operate the
anti-sweat heaters in the supermarket. The COM-99 method of
psing dewpoint works as follows:

The moisture which forms on a surface 1s due to yhe temper-
ature of the surface and the moisture content of the air sur-
rounding it. The Dewpoint Temperature combines both of these
Parameters by determining the temperature at which moisture will
condense on the surface. A High dewpoint setpoint and a Low dew=-
point setpoint are programmed into the COM-99. When the Dew=-

- point reading is above the High setpoint, the assigned load will
be ON at all times. Conversely, when the Dewpoint reading is
below the Low Setpoint, the assigned load will remain OFF. When
the Dewpoint is between the Low and High setpoints, the COM-99
will duty-cycle the assigned load based upon certain parameters.

Look now at Figure 1. The example assumes a period of
eight (8) minutes, a minimum ON time of two (2) minutes and a
minimum OFF time of two (2) minutes. The resulting ON/OFF per-
iods are shown for various Dewpoint Temperatures. The basic con-
cept is to keep the load OFF longer if the Dewpoint Temperature
is closer to the Low setpoint and ON longer if the Dewpoint
Temperature is closer to the High setpoint. The minimum ON/OFF
Time Delays prevent short cycling due to temperatures fluctuating
rapidly. Notice that with the Dewpoint at 40 degrees (half way
between setpoints), the load will be ON for four (4) minutes and

OFF for four (4) minutes, (exactly half of the period).



The main focus in programming these loads must be on not
allowing condensation to form on the refrigeration fi;turea.
Propérly chosen setpoints and periods can sharply reduce the
energy used in this process.

NOTE: When a load is programmed to be used for control of anti-

Sweats, i.e. dewpoint control key, it is no longer
available to be used for Time of Day programming. If you
press ON/OFF key and enter the load which was designated

as Dewpoint Control, the display will indicate "NOT T.O.D.
LOAD®

10
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KW MONITORING AND DEMAND CONTROL

By adding a KW transducer and three (3) current trans-
formers to the power lines that you desire to monitor, the COMLiQg
will give demand information on the display in two (2) forms.

1. Instantaneous KW: This is the actual KW being consumed at a
particular moment.

2. Control KW: This works off of a "sliding window"™ which

is programmable. This window is known as
the "interval"™ and it will continue to
average the K.W. for the amount of time of
the interval. This interval will keep
Picking up the minute that just elapsed and
remove at the same time the oldest minute
and once again average the KW. This will
at all times give an average KW of the
latest interval period. The COM-99 will
use this reading for load shedding
decisions.
Along with these two KW parameters, the COM-99 will

store the KW for viewing from a terminal. These logs will give

the hourly KWH along with the peak KW of that hour and the

time it occurred. The other log records the KWH consumed for

each days time along with the K.W. peak during that day and the
hour it occurred.

Demand Control can be a very beneficial function if used in
a proper manner. Most electric companies bill by using two
parameters. The first is Consumption (KWH), which is the amount
of power used in a billing period. The second is the KW Demand,
which is the Instantaneous rate at which the power is being used.
If the peak KW exceeds a certain level (as set by the power
company), the billing will increase by some amount multiplied by

the highest KW rate seen. Other factors are involved, but this

11
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is the basic concept and justification for Demand Control.

By monitoring the KW, and by being able to turn something

off just long enough to avoid exceeding a KW limit, the user
will be able to avoid costly demand charges. The logs of the
COM-99 can greatly aid in the process of determining the average

KW during a given day. The time of the day that the peak KW is

being reached and its value are available for determining the

COM=99 parameters necessary.

Programmable setpoints for load shedding in the COM-99
make it a very versatile instrument in setting up for a specific
application.

To explain the COM=99 Demand Control and all its parameters,
refer to FIGURE 2: The Shed setpoint of 300 KW will be the value
at which Load 5 (Priority 1) will turn off; a second Shed
setpoint (not shown) is available if it is desirable to have
a different shed setpoint during a certain part of the day. (A
digital input is required to make this active. If you desire to
use this function, please call the factory for further details.)
Load 7 (Priority 2) will shed if the following conditions
exist: 1. The control KW stays above 300. 2. The "shed rate"
has exceeded its two (2) minute time delay.

The priority for the loads is programmable and can be put in
any order desired. Both loads will honor their Maximum and
Minimum times until the Restore setpoint of 280 KW has been
reached. At this time the load with the last priority (in this
case lcad T7) will turn back ON first, followed by the rest of the

loads in the same priority of "last" load OFF, "first"™ load ON.

12



Maximum and Minimum times are programmable for each

individual load which will give better control of the load if the

KW should remain high for an extended time or change quickly.

1.

MAX OFF time: The load can be Restored (turned back ON) after
this time interval has elapsed, even if the Shed setpoint is
Still exceeded (up to 99 minutes). This keeps a load from
being shut down for longer than a specified time.

MIN OFF time: Any load turned OFF due to KW shedding must
remain OFF for the duration of this time interval (up to

99 minutes). This keeps load power OFF for at least this set
time duration (in minutes).

MIN ON time: The load, which turns back ON when the Restore
Setpoint is reached or the MAX OFF time has elapsed must
remain ON for this time interval before shutting down agailn
(up to 99 minutes). This keeps load power ON for at least

this set time duration (in minutes).

13
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TEMPERATURE LOGGI

There are eight (8) temperature sensor inputs in the COM=99.
These sensors can be given a description and their respective
temperatures viewed on the display of the COM-99 by the use pf
the "DISPLAY TEMP" key.

These same_sensors can also alarm on a
High temperature setpoint, depending on the program entered in
the "ALARM SP" key.

Along with the above uses of the temperature sensors, it is
also possible to log temperatures with the aid of a terminal.

The High and Low temperature of each sensor will be logged for

each hour for a total of 48 hours. This can only be viewed owver

a computer terminal with E.I.L. terminal software.

14
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LALARMS
LTIPE 1 5 v o 6 % % = s » & i . Future Use
Type 2 . . . v v & o o v . .. Future Use
Type 36 8 6 ¥ @ o 0 5 6 & w0 a Digital Input
There are eight (8) digital inputs into the COM=-99 as
shown on FIGURE 8. Each digital input can be
operated by the 5VDC supplied at the same terminal.
The alarm indication can be for the logs only or the
logs and the alarm terminals for external output
(terminals 7 & 8 on T.S. 1, FIGURE 4),
The methods of alarming are as follows:
LOW -~ 1Input goes to a ground potential

HIGH - 1Input goes to a 5VDC potential

CHG. - 1Input goes from 5VDC to ground or grbund to
5VDC

A Time Delay of up to 99 minutes i3 available if

desired.

Iype 8 . . 4 & % & s & .‘. - « Temperature Input
There are eight (8) temperature sensors inputs
avallable at the COM-99 at terminal strip 2 (T.s. 2,
FIGURE 4). These sensors can alarm to the alarm logs
and also externally through terminals 7 & 8 on
T.S. 1, PIGURE 4. A.High temperature setpoint of ap
to 117 degrees F and a Low temperature setpoint of
down to -10 degrees F are progrémmable along
with a Time Delay. Whenever the actual temperature

exceeds either the High or the Low setpoint and fhe

15
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alarm log and output terminals will be signaled if"

programmed to do so.

Type 5 « ¢« ¢« ¢ ¢ ¢ o ¢« o« « « o« KW Demand Alarm

Hhen.the COM-99 is set up to monitor KW, it can also
alarm out if the KW exceeds a preprogrammed value.
This will log in the alarm log and output through the
alarm terminals 7 & 8 of T.S. 1, FIGURE 4 (if
programmed to do so). A Time Delay of up to 99

minutes can be programmed before an alarm will

actually occur.

ALARM LOGS _

The alarm logs will be stored in the COM-99. There are 48
log allocations and the latest alarm will be viewed first. The
oldest alarm will be removed as new ones appear if all 48 loca-
tions are filled. The following is a 1ist of the types of
alarms.

TYPE

All Shed

All loads assigned to Load Shed are OFF. (The loads being
shed will not bring KW down to the Restore setpoint.)

Hi T. 01

Temperature sensor 01 has gone above the high setpoint
programmed in the alarm s.p.

Lo T. 01

Temperature sensor 01 has gone below the low setpoint
programmed in the alarm s.p.

16



Demand
The control KW has

exceeded the programmed setpoint in
alarm s.p.

Ds In.

The input to the digital terminals will go Hi, Lo or Chg,
depending on the programmed parameters in alarm SuPosos

Pwr. On

Power to COM-99 restored

Pwr. Off

Power to COM-=99 removed.

EXAMPLE: The COM-99 display when in Alarm:

Hi.T. 01 ¢ 06181447
Type Sensor Date/Time

17



ELAPSED TIME
The COM-99 will keep a running log of the time each load has
been on or running. This can be important if demand control or
dewpoint control is being used. The log will show the hours and
minutes that the load has operated. Up to 9999 hours of logging
time is possible. 1If it is desired-to reset the log for a par-

ticular load, it is possible to do so in the progranm

mode, see
procedure to reset run times:

Put COM-99 into Program mode.

Press ELAPSED E
TIME

Display will show "LOAD™ with "00® flashing.

Enter load desired to be reset to zero and

Press ;

Display will show "RUN TI"™ with the present amount of time
logged.

18



LOAD STATUS

Each individual load can be interrogated by use of the "LOAD
STATUS ™ key. The display will ask for the load number that you
wish to view. The display could show any of the following:

LOAD 01 ON LOAD IS ON
LOAD 01 OFF LOAD IS OFF
LOAD 01 ON 0 LOAD ON, SOFT OVERRIDE KEYPAD ENTRY

OR DEMAND: MAX OFF TIME HAS
ELAPSED FOR DEMAND LOAD SHEDDING
AND LOAD BROUGHT BACK ON BY SOFT
OVERRIDE. THIS IS DONE BY THE PRO-

GRAM AND WILL GO AWAY WHEN LOAD IS
TO COME BACK ON.

LOAD 01 ON Ho LOAD IS ON, HARD OVERRIDE SWITCHES
LOAD 01 OFF D OFF ON DEMAND

19



DIAL OUT

This feature will be available in the future. It is “oﬁ
hold"™ pending changes to all other E.I.L. units. At a time when
the EC-128, RC-48 and TDC-64 are modified to accommodate this
feature, an addendum will be released.

In the interim period this key should not be used and if

interrograted, it should be left in the OFF position, i.e.

Auto Dial "OFF" in display.

20



SECTION II

COM-99 INSTALLATION GUIDE
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MOUNTING THE UNIT

The main panel should be mounted as outlined in the following

steps and illustrated in FIGURE 4.

A.

B.

WARNING:

Mount the main panel on a permanent wall that can support a
welght of 25 pounds and encompass dimensions of 20 x 14 x 6§
inches.

Secure the panel to the wall using the 4 prepunched holes.

Refer to the wall layout (FIGURE 13) for mounting all of the

components of the system.

NOTE: The ambient temperature of the location chosen for the

unit must be within a range of 4OF to 100F. A non-
condensing humidity level must be maintained.

Extreme care must be taken to prevent metal filings and
other debris from falling into circuit board sections.

Drilling should be avoided. Punches should be used if

additional holes are needed.

POWER AND LOAD WIRING

Connect dedicated 120V 15 AMP circuit to power line filter
located in upper right corner of cabinet. (Refer to FIGURE
4) The input fuse is rated at 250V 1 AMP,

External loads are connected to terminal strips at botteom of
panel. (See FIGURE 4) Output relays are rated at 2 AMPS
maximum. All relays are normally closed, i.e. "on mode"
relay is de-energized.

Communication Link

A modem is required for communication over the phone line.

Mount modem bracket above COM-99 and connect ribbon

21
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cable provided into left side of COM-99. Power modem with
plug supplied using standard outlet. (FIGURE 4)

All E.I.L. units must be wired to COM-99 via a four (4) con-
ductor shielded wire. Connect to terminals 1,4,5 and 6 with

18 GA wire and only connect shield at thg COM-99. Do not
connect at other units, (FIGURE 4) '

D. C.T.'s and Watt Transducer

All necessary hardware will be furnished by E.I.L. and hook
up will be in accordance with FIGURE 5. 18 GA shielded wire
is required from the watt transducer to T-S 3 inside COM-99,
Only ground the shield at the COM-99,

E. Temperature and Monitoring Inputs
8 temperature probes can be connected for alarming purposes.
18 GA shielded wire must be used and the shield must be
grounded at the COM-99. (FIGURE 6)

NOTE: Keep polarity correct, white wire of sensor to C terminal
and red wire to A0 through AT7.

F. Dewpoint Control
A Dewpoint Sensor and Interface can be connected for anti-
Ssweat control. A DPC-1 is required and it must be wired to
the dewpoint sensor with 18 GA Sshielded wire and also to the
COM-99 on the temperature input terminal. (See FIGURE 9)

NOTE: The DPC-1 is only necessary if an EC-128 is not installed

or the dewpoint sensor of the EC-128 1is not mounted in
the correct location.

NOTE: If the EC-128 Dewpoint Interface is desired for use,
Simply Jjumper from "DP"™ and "W" terminals on the EC-128 to

the "AQ - AT® (depending on sensor position used) and the
"C" terminals (C & W are commons).
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Digital Inputs
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Eight (8) digital inputs are available for hook-up at

terminal P-8.

inputs are for alarm purposes only.

tions for rurther details.)
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Wire in accordance with FIGURE 8.
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COM 33 MOUNTING & HOOKUP

FICUPE 4

2/C N4 GA. TO DEDICATED

SPARKS MD 21152 |sa

EiL INTR_USPAR

120 VAC SOURCES
MARKED EMS AND LOCKED
ON. (TWO CIRCUITS).
DUPLEX RECEPTACLE, ONE
RECEPTACLE BLOCKED OFF.
LINE
GROUND
NEUTRAL
FUSE
ey
RIBBON ACC TO
CABLE Lo POWER WIRING
e — - I
— AC FROM FILTER
Ore Ops Ope 4
2/C N8 GA. SHIELDED CABLE
Oen TEMPERATURE
. RS.
P-1 r‘J]
iy 2/C 122 GA. srgﬁu)en CABLE
T FROM LSE
g . Py D AND ALARM MONITOR.
EC-as EC Ys
722 GA., SHIELDED
EJIEIBIZIE:IE:IEEI
elelelsielale[efsTeleTe
[ H j 2 -0 *H‘
4
) J [s)
14" MOUNTING HOLES (4) / CAUTION:
* AVOID DROPPING DEBRIS OR METAL FILINGS
INTO UNIT,
* ALLOW ADEQUATE SPACE AROUND UNIT FOR
OPENING DOOR AND SERVICING.
APPROPRIATE SIZE WIRING .
TO CONTROLLED DEVICE ngsﬁge}: ENTRIES AND MOUNTING SCREWS
: 1 SYSTEMS & PRODUCTS DIVISION TEL 3017714800
E i I {L 10 LOVETON CIRCLE TLx 797




COM 99 POWER MONITORING

FIGURE 5

TS-3 COM 99

E1

NOTES:
* FOR 480 VOLT SYSTEMS

JUMPER FROM TERMINAL 2
TO TERMINAL 4.

* FOR 208 VOLT SYSTEMS
JUMPER FROM TERMINAL 2
TO TERMINAL 5.

® PROVIDE A MEANS OF

SHORTING CI. SECONDARIES
FOR SERVICE

“WIRENUTTED PIGTAIL

CURRENT TRANSFORMER ASSEMBLY

WARNING: H1 TOWARD
NEVER OPEN CT SECONDARIES LINE

WHILE THE CT PRIMARY IS

CARRYING LOAD! THIS MAY RESULT .

IN EXPLOSION.

WIRE NUT

" SYSTEMS & PRODUCTS DIVIS ON  TEL 20:771.42°
E ' I W LOVETD . CIRCLE TLXET
4 SFARKS MWD 21152 _3a

EIL W TRUSE:.
INSTRUNENTS. INC.
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COM 99 INSTALLATION OF SENSORS

COMGQDETAIL

OUTDOOR

SOLDER CONNECTIONS
AND REINSULATE

SEAL HOLES
WITH DUCT SEAL

INSULATING BLOCK

~_[Nooor

REFER TO
CONTROL/SENSOR POINT CASE GROUND E———
DATA SHEET L SCREW

SENSOR NO-LA_-:-

-~ -

2/C 18 GA. SHIELDED CABLE

DUCT i —

FLOOR
} PROVIDE VENTILATION

Ades

SENSOR TO BE CENTERED
WITHIN DUCT, 3 FEET FROM
NEAREST HEATING OR
COOLING COILS.

_ SEAL SENSOR AND
N N CONDUIT HOLES

P ¥

g
N MOUNT ELECTRICAL BOX
. ALONG MIDDLE OF DUCT
N USING SELF TAPPING SCREWS.

* SYSTEMS & PRODUCTS DIVISION TEL INF714800
E I I Bl 0 LOVETON CIRCLE TLX 87757
SPARKS MD 21122 USaA ElL INTRUSRAR

INSTRUMEKTS. INC.
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SECTION III

COM-99 PROGRAMMING GUIDE
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I. MASTER CLEARING THE SYSTEM

Once installation is complete and an initial power up done,-
the COM-99 System should be cleared.

1. Remove the AC power fuse (disconnect power) located on
the top of the unit and let de-power for 2 minutes.,

2. Push the CLEAR SWITCH located on the top right side of
the CPU board to the right and hold it while powering
the unit back up (replacing fuse).

3. Push down the PROGRAM SWITCH on the left side of the

CPU board and hold it while still holding the CLEAR
SWITCH.

4. Release the CLEAR SWITCH.
5. Release the PROGRAM SWITCH.

The COM-99 System is now ready for programming.

II. PROGRAMMING MODE

Gaining access to the Programming Mode:

l. Display must show Day and Time. 1If display is other
than this,

press EXIT ¢+ then ENTER until display is
correct. -

2. Open then front panel and depress the Program switch in
lower left hand corner inside the door panel.

3. Display will show "Prog® .

COM-99 is now in the Programming mode.

25



NOTE: Remember all times are on 24 hour "military" clock and
days are numbered 1 - 8 with Sunday being 1 and Saturday
being 7. Holidays are considered day 8.

A. TIME / DATE SET

1. Depress Program switch located inside lower left corner

of the cover.

2. Display will show "Prog"

3. Press DAY key.
DATE
TIME

NOTE: If the TIME / DATE has been set previously, numbers may be

correct in the display window. 1If these are incorreect the
correct number should be inserted.,

g, Display will show "DAY™ followed by a flashing numeral.

5. Enter the day of the week:

(3] [EsTER] . )

CAUTION: Before is pressed, be sure display is Showing

what was the intended. If incorrect, press digits

again before ENTER key.

( 1i.e. for Wednesday, press

6. Display will show "DATE", followed by flashing
numerals.

T. Enter month and day using four (4) digits: ( i.e. for

May 2, press [0] [5] [0] [Z], [ENTER] . )
8. Display will Show "HOUR"™, followed by flashing numerals.

9. Enter time using four (4) digits on 24 bhour clock:

( i.e. since 3:15 pm = 1515; press [Il (5] E
- )

26
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by flashing Numerals.,

11. Enter the year: press in order the last 2 digits of the

year to be programmed. ( i.e. for 1987, press FT

(ENTER] . )

12. Display will show "DL SAV ON" and flashing 0000, (indi-

cating start of Daylight Savings Time ., )

13. Enter Daylight Savings Start Date: ( i.e. for April 5§,

pressm m 150 |ENTER | . )

14. Display will show "DL SAV OFF"™ and flashing 0000 (ipdi-

cating end of Daylight Savings Time . )

15. Enter Daylight Savings Ending Date: {(1.e. for October

26,presammm E, .)

16. Display will show "Prog".

Programming mode cannot be exited until "Prog"® ramappearaQ

B. LEAVING THE PROGRAM MODE

NOTE:

The COM-99 will automatically leave the Programming mode
after 15 minutes if left unattended. However, to prevent
unauthorized schedule changes, it is recommended that the
unit be quickly returned to the normal Operating mode. If
Program mode has been entered by mistake,

press , then go to step 2 below.

1. Display must show Prog. 1If not, press EXIT | , then

until display is correct.

2. Open front panel, depréss and release the spring loaded

program switch in the lower left hand corner inside

door.

3. Display will return to Day and Time.

27



C. TO REVIEW TIME/DATE SET AFTER LEAVING PROGRAMMING MODE:

Depress | DAY key, then repeatedly depress L ENTER | ey

DATE
TIME

until Day of the week and Time re-appears.

28
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III. PROGRAMMING LOAD ON/OFF TIMES

—

NOTE: COM-99 pust be in Program mode.
1. Depress Program switch located inside lower left corner
of cover.

2. Display will show "Prog".
3. Press ‘ON/OFF [ »
TIME |

4, Display will show "LOAD NO.™ with flashing numerals.

5. Enter load number. ( 1.e. for Load 1, press IOI
key. )
- CAUTION: Before 1s pressed, be sure display is showing

what was intended. 1If incorrect, press digits again

before Pressing | ENTER | key.

6. Display will show the load # chosen on left side of the
display with the rest of the display for a description.
Enter desired name using alphabet in upper right of each
key. The SP (skip space), BS (back space) and # (using
the numbers on the keys instead of the letters) are for
programming ease. After description is complete prass

key.

T. Display will show "DAYY with flashing numeral.

8. Enter Day of Week to be programmed. ( i.e. for Sunday,
press EI:I i o)

9. Display will show "TIME ON"™ with flashing numerals.

10. Enter the On Time. ( 1.e. for T:00 am, press

o1 I o] o1, [(ENTER] . )

11. Display will show "TIME OFF"™ with flashing numerails.

12. Enter the Off Time. ( 1.e. for 11:00 Pm press

29
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13«

14.

15.

16.

17.
18.

i9.

20,

21.

[31 [o] ] [EvtER] .

"TIME ON" with flashing numerals will re-appear. If a
second On Time is desired, follow steps 9 and 10 above,

"TIME OFF" with flashing numerals will re-appear. (If a

Second Off Time is desired, follow steps 11 and 12
above.)

At this point, Load 1 has been programmed for Day Vi

To continue on to Day 2 for Load 1, press |EXIT] . "payw
Will re-appear in display with a flashing numeral.

Press | 2], |ENTERI

Return to step 9 and repeat programming procedure for
subsequent days.

Program loads 2 thru 8, for each day, in the same manner.

When programming has been completed and :EXIT has been

pressed two (2) times, "Prog®" will re-appear. Momen=

tarily depress programming switch inside fronﬁ cover.

Display will return to Day and Time.
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A. REVIEW LOAD SCHEDULES:

1-

3.
4.

5.
6.
Te
8.

10.

With COM-99 in Operating mode and display Showing Day

and Time, press PN/OFF i display will show "LOAD KO
TIME

followed by flashing numeral.

Enter Load to be reviewed: ( l.e. to review Load 4,
press [0] [3], [ENTER])

Display will show description for Load 4 s press EEEEEEI
Display will show "DAY"™ followed by flashing numeral.
Enter Day to be reviewed: ( 1.e. to review Day 2, press
=1, )

Display will show first "QON™ time.

Press .

Display will show first "QFF" time.

Continue to press [ENTER until both sets of ®"ON¥ and

"OFF" times are displayed. (Times will continue to
loop around ).
Press | EXIT| , display will return to Day for viewing

the rest of the days for Load 4 .

Press | EXIT | twice to return to the Day and Time in

display.

B. REVIEWING LOAD STATUS

COM-99 must be in Operating mode and showing Day and Time.
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C.

NOTE:

NOTE:
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If"any one of the eight load contact slide Switches are jip
the mQN"® position, a flashing "o" will appear to the lert
of the Day numeral when the COM-99 is in the Operating
mode. (A Time Delay of nearly a minute is required for

Review Load Status:

]

. Press | LOAD
STATUS

2. Display will show

- Enter load to be c

y, Display will show

"LOAD NO." with flashing 00.

hecked: (i.e. press m & 1, )

"LOAD 4 ON" or mLoaAD 4 OFF»

[

5. If Load is in & programmed Override, an ngn will be
displayed after "ON®,

Putting individua

P

- If Load is Overrid

den at the load contact slide switceh

"Ho" will displayed after "QNm

- To return to the Day and the Time display, press

again.

ad)

1 Loads in a soft Override (done at key-

This Override wil} only turn loads ON if they are already
OFF. It will not turn loads OFF that are presently ON.

All keypad Overrides are for a 1 Hour duration only i.e.:
after the Override has been on for 1 hour, it will shut

OFF or remain ON if
this time.

the load is programmed to be on at

Press the numeral "0" key.

Display will show "
the right.

LOAD NO." with flashing numerals to

Enter the Load desired to be put in Override ( i.e.:

LoaD 02 , [ENTER]).

Display will Show:

"LOAD 02 OV ONT",

32
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D. To Remove Loads from Soft Override

1. Repeat 1 thru 3 above to remove Load from the programmed
Override.

2. Display will then show: "LOAD 02 OV OFF",
3. Press to return to Day and Time display.
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Holiday schedules are treated as day eight (8) and program=-

med
To

like any other day.
program the holiday (day 8):

Display must show Prog

1.

T
8.
9.

10,

11.

Press ON/OFF "
TIME

Enter load number: | i | [, |ENTER L

Description for load will appear in display, pressiENTERL

Display will show day with flashing numeral.

Enter Holiday number: , .

Display will show "t on" with flashing numerals.

Enter the "ON" tipme : D D D I:] u
Enter the "OFF"™ time: 2 O e i | i

Press E::::j » display will show "day" with flashing

numeral.

Press again for "Prog" to be in display.

Momentarily depress programming switch.

A. PROGRAMMING HOLIDAY DATES

(Use July 4 (0704) and December 25 (1225) as examples. )

Display must show Prog

Press HOLIDAY key.

Display will show "HOLIDAY 01 0000™ with 0000 flashing.

Enter the holirday dates’: [E L7} 18] &1, LENTER] .

Display will show "Ho2" with "Q000" flashing.

Enter holiday date: | 1[ { 2| | 2[ |§l » LLENTER | »

Repeat for up to sixteen (16) holidays.

Press E::::] .
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PROGRAMMING TEE DEWPOINT CONTROL

Put unit in Program node.

) x
P B
LS e ]

L 3

2. Display will show Prog.
3. Press | DEWPOINT
CONTROL .
4. Display will show "load no." with numerals flashing
5. Enter load which is desired to be controlled by
dewpoint.
Press ENTER .
NOTE: This load (s) should be designated only for anti-sweat
6. Display will show "dewpoint on/off" with foff" in
display.
T. Press iYES / NO to toggle to Tont
= -
Press [ENTER] .
8 Display will show "sensor"™, with numeral flashing if
the "on"™ pmode was programmed.
NOTE: If "off"™ was programmed, the display will show Prog. and
no further dewpoint programming can be done.
9. Enter the sensor number desired to be used for the
connection of the dewpoint sensor.
Press [ENTER].
NOTE: This will correspond to temperature sensor input
terminals numbered 0 - 7.
10. Display will show "high s.p." with numerals flashing.
11. Enter the dewpoint temperature at which the load should
remain "on" at all times.
Press  [ENTER].
12. Display will show " low S.p." with numerals flashing.
13. Enter the dewpoint temperature at which the load

be "off"™ at all times.

[ENTER ].

Press

35
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14.

15,

16.

17-

18,

19.

EXAMPLE:

20.

Display will show "min on time" with numerals flashing.

Enter the minimum time this load should be "gp"

even if the dewpoint falls below the low setpoint prior
to this minimum time.

Press ENTER |.

Display will show "min off time"™ with numerals
flashing.

Enter the minimum time this load should be "offm before
allowed to turn on, even if the dewpoint rises above the
high setpoint prior to this ninimum time,

Press .

Display will show "period" with numerals flashing.

Enter the desired time which this load should cyecle if
the dewpoint temperature is between the low and high
Setpoints. This will be an ON/OFF time ratio of the
load with respect to the dewpoint temperature.

High setpoint: 50, Low setpoint: 40

period (time of window): 10 minutes

If the dewpoint temperature is 45, the load will cyecle
for 5 minutes and then off for 5 minutes. If the dew-
point temperature is 48, the load will cycle on for 8
minutes and off for 2 minutes. ( i.e. the higher the
temperature the longer the run time ).

Press [ ENTER |, Display will show "Prog"

NOTE: The load programmed for dewpoint control (anti-sweat) can
no longer be used for a Time of Day load. The display

Will indicate "NO T.0.D. LOAD"™ if | ON/OFF key 1s used

for this load.

TIME
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'B. REVIEW HOLIDAY DATES

NOTE:

With COM=-99 in Operating mode and display showing day
and time.

Press HOLIDAY key.

Display will show first programmed holiday.

Continue pressing until all dates are

displayed.

Press .

Holidays do not erase automatically. To erase holiday
date:

Depress program switch to Place unit in Programming
mode.

Prog will appear.

Depress | HOLIDAY | key.

Hol and flashing numerals will appear,

Press. key to call up holiday to be era=sed.

Enter [0] [0] [0] [@] over holiday date.
Press EXIT key.

Prog will re-appear.,

Momentarily depress program key.

REVIEW HOLIDAY SCHEDULE

With COM=99 in Operating mode and display showing day

and time press ON/OFF | . Display will show Lohd
L_TIME
followed by flashing numerals.

Press load to be reviewed. | ] | | |ENTER| %

Display will show the description of the load, press

:

Display will show day, followed by flashing numerals.

Press [B], [ENTER] .
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Display will show first ON time.
Press [ENTER].
Display will show first OFF time.

Continue to press until all "on® and ®eff®
times are displayed.

Press EXIT two (2) times to returnm to Operating
mode.
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VI. PROGRAMMING FOR KW MCMNITORING

A. For KW monitor only, it is required to use the KW Con-
Stants key. The scale factor and interval are the only
two (2) parameters needed.

1.
2.

3.

4.

CAUTION:

5.

9.

10.

Put unit in Program mode.

Display will show "Prog" .

Press KW
kONSTANTS

Display will show "scale factor" with flashing
numerals. Enter scale factor determined from formula
on page _44 or from chart already calculated.

Before ENTER is pressed, be sure display is showing

what was intended. If incorrect, press digits again

before pressing ENTER key.

Display will show "interval"™ with flashing numerals.

Enter number of minutes desired for the control X.W. to

average. [1] [5] -

Display will show "shed rate" with flashing numerals.

Do not put any data in this location and press IENTE&J,

Display will show "load" with flashing numerals.

Do not enter any data in this location and now press

EXIT to return to "Prog" on display.
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B. REMOVE FROM PROGRAM MODE

To view instantaneous KW along with control KW:

With day and time in display, press | DISPLAY
' : KW

Display will show "inst EW" followed by numerals.

This value will be the actual KW at the time of
viewing..

Press PDISPLA again to now view "control EW"
KW

@

This value will be the average KW over the time interval
which was programmed by the user. This is a sliding
window parameter, which means if a 15 minute

interval was programmed into the unit, the average KW
would be for the latest 15 minute period and every

minute, this 15 minute period would advance by one
minute.

The inst. and control will toggle back and forth if the

DISPLAY | key is pressed. To exit, press [ENTER ;

KW
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" 'VII. PROGRAMMING FOR Ky MONITOR

» b M S R W T S e
ik PR T K A A ¢ Dag M ag b e S B Kk

ING AND DEMAND CONTROL

1.

10.

11

12.

13.

14.

15.

Put unit in Program mode.

Display will show "Prog" .,

Press KW
CONSTANTS | .

Display will show "scale factor" with flashing numerals.
Enter scale factor determined from formula on page
from chart already calculated.

or
Display will show "interval" with flashing numerals.

Enter number of minutes desired for control KW to
average.

Display will show "shed rate" with flashing numerals.

Do not put any data in this location and press | ENTER| .

Enter the minutes of the Interstage Delay that is
desired between loads that will be shed. (This will be

the time between the first load that sheds and the
second, etec.)

Press .

Do not enter any data in this location and now press
EXIT | to return to "Prog" on display.

Enter one of the loads which is desired to be shed and
press .

Display will show "max off time™ with humerals flaszhing.
Enter the maximum amount of time that the particular load

being Programmed at this time should be off even if K.W.
remains above its Shed setpoint.

Press .
Display will show "min off time"™ with numerals flashing.
Enter the minimum amount of time that the particular load

being programmed at this time should be off even if the
K.W. has dropped below its Restore setpoint.

Press :
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96, Dispiay will show "min

on time" with nuuerals flashing

o e

17T. Enter mininpmum amount of time that the particular load -

NOTE:

18. Display will show "load" with numerals flashing

being programmed at this time should be ON once it is
Restored, but before it can Shed again.

Press ENTER v

These times will Play a major factor if the KW remains
above or holds between the Shed and Restore Setpoints.
The load will follow these minimum and maximum times and
turn ON or OFF accordingly.

a

19. Enter the next load to be controlled by KW

shedding,

Press ENTER | .

20. Repeat steps 11 thru 18, until all loads to be used for

KW shedding are programmed,

Press EXIT | .

21. Display will return to "Prog". To return to Run mode

A,

NOTE:

depress program switch.

TO PROGRAM THE PRIORITY OF THE LOADS DESIRED TO BE SHED
BY KW

1. Put unit in Program mode.

2. Display will show "Prog®.

3. Press~ | DEMAND [ .
PRIORITY

4. Display will show "Priority 01"

» With numerals
flashing.

5. Enter the load that is desired to shed first.
Press | ENTER |.

When the KW Shed S.P. is reached, the first load to turn
off will be priority one, followed by priority two, eta..
These loads are separated in time by the shed rate.,

6. Display will show "Priority 02"

s With numerals
flashing.
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B.

NOTE:

9.

10.

TO

T
8.

10.

11.

i 3 o te . - O 44 e
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xS T L 2 e R ‘ “ 4 E B

Enter the load that is desired to shed

second.

Press | ENTER |.

Continue to follow steps 6 & 7 above until all shedding
loads are assigned.

Press EXIT | to return to "Prog" in display.

Return to Run mode by depressing prog switch

PROGRAM FOR THE SHED & RESTORE SETPOINTS
Put unit in Program mode.

Display will show "Prog" .

Press | DEMAND "
SP

Display will show " 1st shed S.p." , with flashing
numerals.

Enter the KW setpoint at which point the first
priority load is desired to turn off, (Shed).

Press ENTER &

Display will show "2nd shed S.p." with the numerals not
flashing.

DO NOT enter any data and press | ENTER L

Display will show "1st rest S.p." with numerals
flashing.

Enter the KW setpoint at which point the load that was
shed last will recover (turn back on)

Press l ENTERI G

Display will show "2nd shed S.p." with the numerals not
flashing.

DO NOT enter any data and press .

@

The Shedding Setpoint will be set at the maximum KW the
facility is desired to operate at. The Restore Setpoint

will be set to allow for shedding loads to lower the
actual KW below this level.
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'VIII. XY CONSTANTS
Computing Scale Factors
For E.I.L. Furnished CT's and Transducer

Scale Factor for 208V 36 pulses x 60 x 512

V x C, T, Ratjo x J3
1000

Scale Factor for 480V 40 pulses x 60 x 512

Vx C.T. Ratio x J3

1000
Commonly used voltage - CT combinations and correct scale
factor
VOLTS C.T. RATIO SCALE FACTOR
208 1200: 1 2558
208 1600:1 1918
208 2000:1 1534
208 2400:1 1279
208 2500:1 1218
480 800:1 1847
480 1200: 1 1231
480 1600:1 923
480 2000:1 739

For Utility Meter Pulse
K = kwh/pulse - 2 wire

Scale Factor = 512
K x 60

NOTE: K must be less than or equal to 0.01 to work ecorrectly
with the COM-99.

44



F1

S

. ALARM SETPGIXTS

Put unit in Program node.

Display will show "Prog",

Press ALARi key.
SP

Display will show "alarm type"™ with numerals flashing.
Enter type alarm desired to be programmed at this time

Type 1 - future use
Type 2 - future use
Type 3 - digital

Type 4 - temperature

Type 5 - K.W. demand setpoint

A. ALARM TYPE 3 - DIGITAL

1.

2.

3.

Enter Ez] and press EEEEEE].

Display will show "alarm time delay" with numerals
flashing.

Enter the Time Delay desired - number of minutes that

the alarm setpoint has been exceeded before the alarm is
logged and becomes active. .

Press ENTER |.

Display will show "en/disable" with either "dis"™ or "en®
to the right.

Press | YES / NO| to "enn" alarm which will allow for an
+ o

external output from COM=-99; "dis"™ will not allow for an
output during alarm. (See FIGURE 1 for cutput terminals)

Press ENTER].

Display will show "dig input" with numerals flashing.

¥

Enter the digital input which has been Wired in at
connector plug. See FIGURE 5

Press |ENTER |.
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10.

]1-

12.

13.

14,
15.
16.

Enter the high temperature desired to give an alarnm (Arom
-10 to +117 degrees F).

Press ENTER |.

Display will show "lo temp sS.p."™ with numerals flashing.

Enter the low temperature desired to give an alarm (from
-10 to +117 degress F).

Press [ENTER].
Display will show "time delay"™ with numerals flashing.

Enter the amount of Time Delay desired when the setpoints
are reached before unit actually alarms.

Press .

Display will show "sensor no." with numerals flashing.

Repeat steps 7-13 on all other sensors used for alarming.

To return to "Prog" in display, press after step
14,
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C. ALARM TYPE 5 - KW MONITOR

1.

3.
4,

5.

NOTE:

Press ALARM and display will show "alarm type"” with
SP

numerals flashing.

Enter number 05 ENTER |.
Display will show "alarm t.d.", with numerals flashing.

Enter the Time Delay desired before an
exists.

Press ENTER |.

Display will show ™alarm SeP."

alarm actually

with numerals flashing.

Enter the KW setpoint which signals an alarm condition.

Press ENTER |{.

This will only alarm when the KW setpoint is exceeded and

the Time Delay has elapsed. The Demand Shedding is not
part of this alarm.

Display will show "Prog".

The unit can be returned to the Run mode now, or another
alarm type can be programmed.

Depress program switch to return to Run mode.
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TROUBLE SHOOTING GUIDE



A.

--------

Basic Principles

1.

2.

7.

Relays are normally closed (N/C) i.e. with power off,
relays are closed and load is on.

If load is scheduled "QN" » relay is de-energized and
closed.

If load is 1in "Programmed Override™ y relay is de-
energized, closed and load is on.

Relays open when load is scheduled "OFF®
Hard Override switches act as manual jumpers; do not de-

energize the relays, but do close contacts at terminal
strip.

Circuit board attached to the front door of the unit is
referred to as the "CPU Board" u

Circuit board with relays is referred to as the "I/0
Board® .

B. CPU Board and I/0 Board Communications

board.

Communications between the CPU and I/0 Boards take place
through the blue ribbon cable connected at P1 on the I/0

(FIGURE 1) Communication can be checked from the keypad

by doing the following:

1.

2

3.

With the display showing day and time: Press the LOAD
STATUS key and then the EXIT key.

@

If communications are OK, the display will show LOAD 0O

If not, the display will show LOAD F - check the connection
and try again.

115 Volt Power Supply

The COM-99 must be wired in accordance with your installation

instructions; failure to do S0 can cause severe damage an
void warranty.

1-

2.

Ay

Check voltage at output filter at Point 1 - FIGURE
voltage should be 115 VAC.

=

If the voltage is 0, recheck connection at filter and c¢he k
fuse (1 amp 250V). FIGURE 3

49



L.

Relay Power

Relay power is supplied through the transformer plugged into
connection P4 on the I/0 board. FIGURE 1

1. Check voltage at Point 2 - correct réading is 12 - 16 VDC.
FIGURE 4

2. If the voltage reading is not correct, remove the black cap

on red plug at P4. FIGURE 1 With the red plug connected,

measure (at top of plug) voltages between points as fol-
lows. FIGURE 5

Point 3 - Red - White - 115 VAC - if does not measure
115 VAC, recheck the 115 Volt
power supply.

Point 4 - Blue - Yellow = 20 - 25 VAC.

Point 5 = Blue - Green - 10 = 13 VAC.

Point 6 - Green - Yellow - 10 - 13 VAC.

3. Replace the black cap before proceeding on.

Main Logic Power

Main logic power is supplied by the transformer plugged to P5

on the I/0 board. To trouble shoot, do the following:
FIGURE 1

1. Remove black cap on red plug at P5. FIGURE 1

2. With red plug connected, measure (at top of plug) voltages
between points as follows: FIGURE 5

Point 7 - Red - White - 115 VAC - if does not measure
115V, recheck the 115 Volt
power supply.

14 - 19 VAC.

8 - 10 VvAC.

8 - 10 VAC.

Point 8 <« Blue - Yellow
Point ¢ Blue - Green
Point 10 Green - Yellow

3. Replace the black cap before proceeding on.

Display Power

Display power is supplied by the transformer plugged into P6

on the I/0 board. To trouble shoot, do the following:
FIGURE 1

1. Remove the black cap on red plug at P6. FIGURE 1

2. With red plug connected, measure (at top of plug) voltages
between points as follows: FIGURE 5
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Point 11 - Red

White - 115 VAC - if does not measure
115V, recheck the 115 VAC
power supply.

Point 12 - Blue = Yellow - 24 - 29 VAC.
Point 13 - Blue - Green - 12 - 15 VAC.
Point 14 - Green - Yellow - 12 - 15 VAC.

3. Replace the black cap before procedding. on.
I/0 Power Board

CPU board power is su

Pplied through plug connected to P11.
FIGURE 1

1. Remove black cap from red plug at P11.

2. With plug connected, measure (at top of plug) the follcwing
voltages to ground at points: FIGURE 6

Green wire is ground.

Point 15 - Orange -
Point 16 - Black -
Point 17 - Yellow -
Point 18 - Blue -
Point 19 - Red -
Point 20 - White -

7T - 8 VDC

5 VDC +/- .5V

5 VDC +/- .5V
35 VDC +/- 3.0V
12 VDC +/- .5V

5 VDC +/- .5V

+ 4+ 4+ 4+ 4+

3. If any of the voltages are not correct, disconnect the red

plug and carefully check the following voltages on the I/0
board using the top pin as ground. FIGURE §

Point 15 ~ 2ND FROM TOP - T - 8 vVDC.

Point 16 - 4TH FROM TOP - + 5 VDC +/- .5V
Point 17 - 5TH FROM TOP - - 5 VDC +/= .5V
Point 18 - 6TH FROM TOP - +35 VDC +/- 3.0V
Point 19 - TTH FROM TOP - +12 VDC +/- 5V
Point 20 - 8TH FROM TOP - + 5 VDC +/= .5V

4. Reconnect the red plug to P11.

5. If the voltages in # 3 above are correct, but differ signi-
ficantly from # 2 above, REPLACE CPU board.

6. If any voltages in # 3 above are not correct, recheck the
Main Logic Power.

T. If voltage at Point 20 in # 2 or # 3 above is not 5 VDC,
check the 5 Volt regulator.
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H.

5 Volt Regulator

The 5 Volt regulator is mounted inside the cabinet Just below
the fuse and is connected to P7: FIGURE 1

1. Remove black cap from red plug at PT. FIGURE 1

2. With plug connected, measure (at top of plug) the following
voltages to ground at points: FIGURE 3

Green wire is ground.
Point 21 - White - 8 - 11 VDC.
Point 22 - Red - 5 VDC.

3. If the measured voltage at point 21 and 22 above are not

correct, unplug the red plug and carefully check the vol=-
tage again at point 21, using the center pin as ground.

4, If point 21 above is not correct and all transformers check
good, replace the I/0 board. :

5. If point 21 is correct, reinstall plug and check point 22.
If not correct, replace the 5 volt regulator.

Relay and Optical Isolators

In the event one or more relays faill to operate as scheduled

when others operate correctly, the following steps should be
taken:

1. Review load status and schedule carefully to assure the
software command is in memory.

2. If "load status®™ indicates load is "off" y override with

programmed override from keypad. Observe the action of the
relay question.

3. Enter a new "ON®™ and "OFF" tinpe for that load for that

load and day separated by at least five (5) minutes later
than the current tinme.

4, Observe action of relay in question as new schedule is
initiated for proper operation.

If relays in question still fail to operate, do the .
following:

5. Place loads in override and remove power at the fuse.
FIGURE 3

6. Locate a working relay, install an malfunctioning load.
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7. Repeat steps 2, 3, 4, being sure to remove hard override on
load being tested.

8. If problem still exists, place load back in override, de=-
power, remove optical isolators from malfunctioning load
and replace with working isolators. It is very important
to keep the I.C.'s facing in the correct direction and in
the correct sockets. FIGURE 4

9. Repeat steps 2, 3 and 4.

10. If steps 5 - 8 correct ouput of relay, determine thrcugh

replacement if relay or isolators were defective or both.
(Always depower to change I.C.'s)
11. Replace defective items as necessary.

J. Master Clear Procedures

The COM=-99 can be totally cleared with the MASTER CLEAR PRO-
CEDURE. This procedure is typically performed when:

1. The COM-99 is initially powered up.

2. After replacement of a major component; boards, ramas, etec.
3. If display is unreadable or blank.

4. If the processors becomes "locked up® .

5. As a last resort in trouble shooting.

#8888 CAUTION: Master Clear removes all programs from MeMOrY .

Before procedure is performed, be sure that all
programs have been written down. Only the day,
date and time will not be cleared.

To perform a Master Clear, do the following:

1. Using your left hand, hold the Clear Switch (upper right
hand corner, inside front panel) to the left; do not
release the switch, (spring loaded).

2. Disconnect and then reconnect the power fuse whiie sti .l
holding the Clear Switch.

3. Push the Program Switch down and hold it. (Locsated in
lower left hand corner, inside front panel).

4, Release the Clear Switch.
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5. Release the Progranm Switeh. Display will now show day and
date.

Temperature Input Check

Eight (8) possible temperature sensors can be connected to
terminal strips TS-2 to provide temperature monitoring and
alarming. The temperature registered by the COM-99 is

determined by the voltage present between AO through A7 and
converted to temperature using the following formula: '

Temp = ( VDC - 2.554 ) X 180
Example: If VAO and C = 2.754 vDC then,
5 3 ( 2.754 - 2.554 ) X 180

( .20 ) X 180
36 degrees F

If no sensor is present, the voltage between A and common will

be 5 VDC and the display will show 117 since that is the COM-
99 limit.

If a sensor is shorted, the voltage VAC will be 0 VDC and the
display will show its' lower limit of =10.
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TROUBLE SHOOTING CHECKLIST

CPU Communications

115 VAC Supply
Point

Relay Power
Point
Point
Point
Point
Point

Main Logic Power
Point
Point
Point
Point

Display Power
Point
Point
Point
Point

I/0 Board Power
Point
Point
Point
Point
Point
Point

e e Mk N
ol EFWwmn

e e e
ow o

#11
#12
#13
#14

#15
#16
#17
#18
#19
#20

Pin #15
Pin #16
Pin #17
Pin #18
Pin #19
Pin #20

5 Volt Regulator
Point
Point
Point

#21
#22
#23

55

115VAC

12-12VDC
115VAC

20-25VAC
10-13VAC
10-13VAC

115VAC
14-19VAC
8-10VAC
8-10VAC

115VAC

24-29VAC
12-15VAC
12-15VAC

T7-8VDC
4-.6VDC
-5VDC
35-40VDC
10-13VDC
+5VDC

T-8VDC
4-6VDC
-5VDC
35-40VDC
10-13VDC
+5VDC

8-11VDC
+5VDC
10-13VDC

YES

YES

YES
YES
YES
YES
YES

YES
YES
YES
YES

YES
YES
YES
YES

YES
YES
YES
YES
YES
YES

YES
YES
YES
YES
YES
YES

YES
YES
YES

I HE T 1

NO

NO

NO
NO
NO
NO
NO

NO
NO
NO

NO-

NO
NO
NO
NO

NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO

NO
NO
NO

.

il
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8. Relay and Optical Isolators
Relay OK 23 (typical) YES
Relay OK 24 (typical) YES
Relay OK 25 (typical) YES
9. Has Unit Been Master Cleared?

Diagnosis:

All answers in steps 1 thru 8 should be YES.
for NO answers are the following:

1) If LOAD F appears, check cable connections

a) replace "CPU"™ and regheck
~b) replace I/0
2) Point 1 see page 30
3) Point 2 & 3 see page 31
Point 4 , 5 & 6 - replace transformer
4) Point 7 see page 32
Point 8 , 9 , 10 =~ replace transformer

5) Point 11 see page

Point 12 , 13 , 14 - replace transformer

Steps to take

6) Points 15 thru 20 see page 34 and contact your local

representative.

T) point 21 , 22 see page 35

For other information or malfunctions not covered, contact

your local representative.
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APPENDIX A

QUICK KEYBOARD GUIDE

COM-99 TIME OF DAY CONTROL

TO CHECK IF PROGRAM ENTERED IN SYSTEM IS CORRECT - press - |ON/OFF
25— TIME [

Display shows LOAD 00 - enter Load # - press - | ENTER| =
Display shows description of Load - press =

Display shows DAY 0 - enter day # corresponding with keypad -
then - | ENTER ]} .

Display shows the Time the load is scheduled to
turn "ON" - press -

Display shows the Time the load is scheduled to turn "QOFF" -

press - | EXIT ] - repeat for other days.

Press |EXIT| again to return to Day and Time display.

IO CHECK FOR CURRENT LOAD STATUS - press -| LOAD - displey
LSTATUS

shows LOAD 00 - enter system you wish to cheeck ( 1 thru 8 )
press - [ENTER]. |

Display will show LOAD then "ON" or "QOFF" followed by any
override conditions, "HO" (hard override switch)

or "0" (keypad override)

Press - | ENTER to continue.

TO OVERRIDE LOAD "ON" INDEFINITELY - open the cabinet.

Located in the lower section, you will find eight slide switches
corresponding to each load. By sliding these switches in the

"ON" position, the load will remain "ON" until switch is

reversed (Hard Override).
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COM-99 DEWPOINT CONTROL

To check if the program entered in the system is correct,

Press DEWPOINT
CONTROL i

Display shows LOAD 00; enter Load number and Press .
Display show description of Load,

Press ENTER |.

Display shows DEWPOINT ON/OFF (must indicate ON to further
interrogate setpoints for the load).

Press ENTER |.

Display show SENSOR # (actual sensor location that the dewpeint
sensor is connected).

Press .

Display shows HIGH SP (setpoint at which the load will remain
on).

Press ENTER|.

Display shows LOW SP (setpoint at which the locad will remain
off).

Press .

Display shows MN ON TIME (time locad must remain on).
Press .

Display shows MN OFF TIME (time load must remain off).

Press ENTER |.

Display shows PERIOD (ratio of on/off times in comparison to thae
high and low setpoints). ,

See Guide for more details.
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OM- DEMAND CONTROL

To check if program in system is correct;

Press KW
CONSTANTS | .

Display shows SCALE, (must be a factor, up to four (4) digits,
that is calculated from the C.T.'s used and voltage. :

Press ENTER |.

Display shows INTERVAL (time the KW will use in averaging).

Press ENTER |.

This is all that is required when the KW is only being monitored.
Ignore following data by pressing ENTER until the time reappears.

Display shows SHED RATE (time delay between loads
off due to demand).

Press ENTER |.

Display shows LOAD NO., enter Load to be used for

Press .

Display shows MAX OFF TIME (maximum time load can
Press .

Display shows MIN OFF TIME (time load will remain off).
Press' .

Display shows MIN ON TIME (time load will remain on).

Press .

Display shows LOAD NO., enter next load to be used for Demand
Control.

Press ENTER |.

as they shut

demand control.

remain off).

Once again, the minimum and maximum for each Demand Control Load
will indicate there setpoints.

Press EXIT when finished interrogation.
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Press DEMAND
PRIORITY |.

Display shows PRIORITY 01 (first load to be shut down due to
demand).

Press ENTER |.

Display shows PRIORITY 02 (second load to be shut down due to
demand).

Press ENTER |.

Display shows PRIORITY 03, continue to look at all priorities
see the loads and the order they will shut down.

Press EXIT | when finished with priorities.

Press DEMAND | .
SP

to

Display will show 1st SHED SP (the demand level at which loads
will start to shut off). .

Press ENTER |.

Display will show 2nd SHED SP, should be at 0000.

Press [ENTER].

Display will show 1st REST. SP (the demand level at which leads
will start to turn back on).

Press | ENTER!.

Display will show 2nd REST. SP, should be at 0000.

Press .

To view KW, press DISPLAY
KW .

Display will show INST. KW with the actual KW at that instant
in time.

Press DISPLAY again.
KW
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Display will show the average KW due to the interval period.

Press | DISPLAY .

LKW |

Display will return to INST. EW s again.
Press ENTER to return to Time in display.

See Guide ror‘mofe details.
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" APPENDIX B

“COM=99 SCHEDULE SHEET

LOCATION:

LOAD '
#1 #2 #3 #4 #s #6 #7
TIM

8

|

L e L L Lo Lo L | . L
zszilasztlzsastlzsstlzbzllztzllzt gtz gk
] 8) AvQ

AvQ (1) NNS (Z) NOW (¢) santL (7) Q3M (g) HNHL (9) 144 (L) LvS (8)
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HOL
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HOL
HOL
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1987

. 1988

1989

1990

1991

1992

LV I — R ¥ ]

(=]
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don
doff
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doff
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dofft
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doff
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doff
don

dofft

" HOLIDAY DATES

. DAYLIGHT SAVINGS TIME
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1996

1997
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DEMAND LOADS

LD MAX

PRI NO DESCRIPTION QFF
1 e,
2 e R .
3 S
n e ————
5 ————
6 e,
7 N
8 S N

1st SHED 2nd SHED

1st REST 2nd REST

DEWPOINT LoaDS T T

LD MIN MIN

NO  _DESCRIPTION OFF ON  SENSOR

MIN
OFF

SCALE

INTERVAL

SHED RATE __

MIN
oN_
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