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AN OVERVIEW

INTRODUCTION

Cwver the past few years, Cable TV systems and services have beconme
increasingly sophisticated, putting the pressure on the manufacturers
of cable equipment to come up with guicker and easier methods of
servicing such systems while keeping the maintenance costs down.

One such methoed invelves the «electronic survelllance of an entire
CATV system or critical parts thereof. The hardware portion of this
system 1s usually referred to as a Remote Status Monitor.

SYSTEM CONCEPT

The Remote Status Monitor will <comprise of the folleowing basic
building blocks:

-~ System Computer

-~ Headend or Plant Interface Module
-~ Two way Cable Systen

~ RF Transponder Module

- Logic Interface to Power supply

-~ CATV Standby Power Supply

Refer to Alpha Drawing C5022 in the last part of this manual.
Operating under special software commands, the computer will send out

a digital code to the Plant Interface Module, which in turm converts
this code into a modulated RF signal to be transmitted throughout the

Cable System. This modulated RF contains a serial data stream that
locates a specific power supply as per the computer instructions.

Once the transmitted code matches the internal code of the
"addressed" power supply, two-way communications can be established
with this unit. The power supply can now be commanded to perform a
specific setr of functions, as 1incorporated in the <computer
"software". It will report back on a different RF frequency its

status and other pertinent information such as battery voltage,
cutside temperature, and so forth,

The logic interface card to the power supply will keep track of all
functions of the power supply. Each power supply in the system can
be monitored, or "interrogated” on an individual basis. For example,
we can send out a command to place the unit in the high charge mode
or to do a self-test. We can also retrieve information regarding the
condition of the  batteries as well as the length of time the power

supply has been on standby.

This information allows us te judge the condition of each power
supply and its ability to provide satisfactory standby performance.

More importantly, it allows us to do preventative maintenance on an
"as reguired" basis with obvious advantages over a scheduled

maintenance program.

The ability to remotely analyze the nature of a power supply
malfunction further allows us to dispatch service personnel equipped
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with the right parts or tools to fix the problen. The savings in
labor costs are clear. In addition, one can dispatch moderately
skilled persons to the site as the problems and remedy can be closely
defined from the headend or office location.

ALPHA REMOTE STATUS MONITORING
The Alpha Remote Status Monitor System offers the following features:

i. Compatibility with almost any status monitor system preseéntly
manufactured. The monitoring features are limited by the number of
input/output pins made available at the status monitor transponder,
and by the level of software written for the system {this depends on

the manufacturer).

2. Easy to retrofit on an existing cable system utilizing Alpha
power supplies. In mogt instances no modifications need to be
performed on the power supply and enclosure. A simple exchange of
logic <cards and dinstallation of the interface cables is all that is

necessary.

3. Easy to counnect the BRF portion when used with certain
transponders. The Alpha logic card provides auxiliary power to the
transponder thus eliminating the need for a separate power supply for
the transponder. RF cabling to the enclosure is minimized because
the same cable which carries power from the supply to the cable
system can be used for two-way RF communications.

4 ., Can <co=-exist with an existing or proposed amplifier status
monitoring system. Again, depending wupon the choice of status
monitor thardware, amplifier and power supply status monitoring can
share the same headend plant interface and use similar or identical
trangsponders at each remote location. The cost savings are obvious.

HOW TO USE THIS MANUAL
The manual is divided into four sections:

i. The installation and operating instructions for the RPM card, to
give an understanding of what it is capable of doing and to prepare
it for interacting with other parts of a status monitor system.

2. The installation of the RF communications modem, consisting of a
Processor to Plant Interface at the headend and many Transponder
Modules, one for each power supply, with the apppropriate connections
to the power supply and to the cable system. The transponders may be
located either inside the power supply enclosure, or outside in a
separate housing with an umbilical cable to the power supply.

3. GCeneral tips on the use of the software for monitoring power
supplies and the interpretation of faults for troubleshooting

puUrposes.



4. Appendices for specific technical details on equipment which may
be used in a system.

Drawings are located at the end of this book and are inserted in
numerical order for ease in finding those referenced by the text.

If additional help is needed to complete your particular installation
or 1f you have custom requirements, please feel free to contact Alpha
Engineering, either directly 0r through your nearest Alpha
representative.

In the U.S5., contact Alpha Technologies Inc. {(206) 671-7703
In Canada, contact Alpha Technologies Ltd. (604) 430-1476



SECTION 1 ~ THE RPM CARD AND POWER SUPPLY

1.1 FEATURES

1.1.1 The RPM Remote Parallel Monitor Card is a logic controller
board which may be wused to upgrade the Alpha AP Series of Standby
Power Supplies ~- any one of the APH6E0, AP960, APBB0O, APH60OHE or
AP960HBE models ~ for the ©purpose of remote status monitoring. It

directly replaces any of the older existing logic cards without
modification or recalibration of the power supply in which it is

installed.

1.1.2 The RPM card 1is available in versions directly compatible
with the following stratus monitor systems of other manufacturers:

I, Texscan Vital Signs* (requires no modification ~ all
interface cables may be obtained from Alpha as accessories)

2. Century III* Model 8927 (requires special interface cable
and enclosure connector which must be factory installed,
and RPM card with Century III option)

3. Jerrcld* Model STSM (requires special interface cables and
CATV enclosure fittings as well as RPM card with Jerrold

STSM option)

4. C-COR* {(in process of finalizing interface levels at time of
writing this manual - consult Alpha Engineering)

* Texscan Vital Signs, Century 111, Jerrold, and C~COR are
registered trademarks of Texscan Corporation, Century III Electronics
Inec., General Instrument Corporation and C-COR Electronics Inc.

The type of measurements possible and the degree of control over the
power supply both depend on the choice of status monitor system and
software. More details are glven in Section 3 of this book.

‘Status monitor systems other than those mentioned above may be
adapted to the RPM beard. For custom requirements, contact your
nearest Alpha representative or Alpha Engineering directly.

1.1.3 The RPM card may be wused as a stand-alone unit, in the
absence of status monitoring, to provide some local monitoring
features within the power supply that it is residing. Used in this
way, it performs identically to the Model APM670 1logic cecard,
providing such useful functions as:

i. Temperature compensated charging over a wide range (0°C to
60 °C)
2. Dual charging modes {float and equalize) seguenced

automatically by a crystal controlled clock.
3. Current limited charger to prevent damage to electronics
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when battery faults occur

4, Low voltage dropout ©protection to prevent bhatteries from
becoming totally discharged and damaged

5. Inverter short «circuit protection to protect against all
fault conditions in the main transformer

A single «c¢hip microcomputer continuously monitors the status of the
power supply, such as battery failure, output failure, whether or not
in standby, and sends these output (alarm) flags via an input/output
port for «connection to a status monitor transponder. 1In addition,
the microcomputer performs on-board functions (independently of the
status monitor control) such as determining when and how fast to
charge the Dbatteries (float or equalize) and whether or not to flash
a local alarm light on the power supply. 1t is also possible to make
simple <changes to the RPM board’s software to maintain compatibility
with wvarious status monitor systems. which have limited monitoring

capability.

1.2 SPECIFICATIONS
Input Power Requirements 20~-48 VDC at 150 mA max.
Output Power for Aux. Circuitry 14 vpC @ %2 mA, regulated
Parallel Port Pin 1 - Battery Neg., Logic Common
2 - External Power (+14 VDC @ 20 nAa)
3 - Standby Alarm
4 - Output (60 VAC) Voltage
5 -~ Battery Voltage
6 -~ General Alarn
7 = Tamper Alarm
8 ~ Output (60 VAC) Current
9 - Set Equalize
10 -~ Output AC Alarm
11 -~ Set Self Test (Standby)
12 - Battery Neg., Logic Common
13 - Not Used
14 - Tamper Switeh
15 - Tamper Switch
Commands (TTL, CMOS compatible) =~ Set Self Test
- Set Egualize
- Reset Alarms
Alarm Outputs (TTL, €MOS) - General Alarm for Batt/Inv Fail

(latched)

~ Standby Alarm for Inverter Mode
Operation (latched)

= Ourtput AC Alarm for Output AC Fail
{latched)

~ Tamper Alarm

- -



Analog Outputs -~ Battery Voltage
- Output Voltage

- Qutput Current

1.3 PRECAUTIONS
1.3.1 HANDLING THE RPM

Do not attempt to install or remove a logic card without first
reading the installation instructions (see Section 1.4%.

1.3.2 BATTERY CONNECTIONS

KEEP BATTERY CONNECTIONS TO THE POWER SUPPLY CLEANR AND TIGHT. Use as
short a wire length as is practical, with #10 AWG or larger straided
insulated (TEW rated at 105°C) wire. See Alpha Drawing Al1077 for the
recommended wiring procedure. If proper connections are not made,
erratic operation of the power supply is likely.

DANGER: WHEN INSTALLING OR REMOVING BATTERY WIRING, ALWAYS
DISCONNECT AT THE BATTERY POSTS AND NOT AT THE POWER SUPPLY, FOR
SAFETY REASONS,. SHOULD THE BATTERY WIRES BECOME SHORTED WHILE STILL
HOOKED TO THE BATTERIES, A SERIOUS EXPLOSION COULD RESULT FROM THE
CONFINED GASES IN THE POWER SUPPLY ENCLOSURE. ALPHA RECOMMENDS THE
ADDITIONAL PRECAUTION OF FUSING ONE OF THE BATTERY LINKS TO MINIMIZE

THIS HAZARD.

DAMAGE TO THE RPM CARD COULD ALSOG OCCUR IF THE ABOVE IS NOT FOLLOWED.

Use only batteries which are known to be in good condition, when
installing new wunits. 1f a battery has one or more defective cells,
erratic operation or failure to go into standby may be the result.
Check the acid specific gravity of each cell if in doubt. Above all,
do not mix barteries of different construction {such as gelled
electrolyte types with wet lead-acid or lead-calciun with
lead—-antimony) or they will not be evenly charged.

1.3.3 SERVICING

DO NOT ATTEMPT TO TROUBLESHOOT THE RPM CARD WHILE IT IS OPERATING, BY
USING A GROUNDED INSTRUMENT OF ANY SORT. THE NEGATIVE END OF THE
BATTERIES IS CONNECTED TO THE PORWER SUPPLY OQUTPUT COMMON (AT CHASSIS
OR GROUND POTENTIAL) TFOR STATUS MONITORING PURPOSES. SHORTING THE
RPM LOGIC GROUND TO CHASSIS BY USING AN INSTRUMENT SUCH AS A GROURNDED
SCOPE WILL LIKELY DAMAGE THE BOARD.

1.4 INSTALLING THE RPM

1.4.1 If the RPHM <card has already been installed in the power
supply, proceed ta Section 1.4.3. )



1.4.2 1f the RPM «card replaces an older existing logic card,
proceed as follows:

. Disconnect the batteries by wunscrewing the battery fuse
(Model AP660) or by pulling the breaker (Models AP%60,
AP880, APH660HE, and API60HE). VUse this method only if the
battery wiring has already been connected to the power
supply and 1is not ‘disturbed - otherwise proceed as in
Section 2.2 -on Battery Connections. Disconnect the AC
utility power by pulling the line power cord or switching
off the utility breaker.

2. Wait 2 minutes for the power supply capacitors to discharge
sufficiently, then remove the old logic card by pulling it
straight out of irs edge connector.

3. Unpack the RPM <card, being extremely careful to handle it
Lnly by the edges. Keep fingers away from the
static-sensitive ICs, or use a grounded wrist strap if they
must be touched. :

4. Plug the RPM <card into the empty edge connector, being
careful to idnsert it straight and to seat it squarely inte
the connector. :

CAUTION: GSE CARE WHEN HARNDLING A POWER SUPPLY WHICH HAS JUST BEEN
TAKEN OUT OF SERVICE FOR INSTALLING THE RPM BOARD. THE POWER
TRANSFORMERS CAN GET VERY HOT IN ACTUAL OPERATION AND MAY CAUSE THE
INSTALLER To DROP THE SUPPLY. THE USE OF GLOVES I8 HIGHLY
RECOMMENDED.

1.4.3 If &a status monitor system is to be connected up to monitor
the power supply, refer to Section 2. If no status monitoring is
used, go to Section 1.5 on Start-up Procedure.

1.5 START-UP PROCEDURE

1.5.1 This procedure may be followed with or without hooking up to
a remote status monitoring system. If status monitoring is required,
make sure all connectors are fitted before the power supply is
energized, by following the steps in Section 2.

1.5.2 With the batteries disconnected, or the battery fuse/breaker
pulled out, plug the AC line «cord into a wutility outlet. 1In
approximately 30 seconds, the red standby light on the front panel of
the power supply should flash at an approximate ! Hz rate. Reset the
flashing alarm by depressing the gpushbutton on the RPM card or the
front panel (if provided, this is marked TEST/EQ RESET). Reconnect
battery wiring or reactivate fuse/breaker.

1.5.3 Depress the pushbutton twice to place the power supply in
the inverter mode. Depress once more to de-activate the inverter and
switch the wunit back to AC line operation. The charger will be in
high charge (EQUALIZE) mode when this is done. Successive pushes on
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the switch will repeat this ecyecle.

1.6 CUTPUTS FROM RPM BOARD

Refer to Alpha Drawings D2039 (schematic) and (3027 (component
layout).

The RPM card thas seven output pins which change logic state or vary
in amnalog voltage level to correspond to various faults and loading
conditions within the power supply. As well there are two auxiliary
supply pins to power external equipment such as a status monitor
trans ponder. These pias are part of the input/output port or
connector vwhich is designated as J1. The number of coutputs which can
be accessed for status monitoring will depend on your choice of
status monitoring system.

1.6.1 ALARM CONDITIONS

There are four alarm conditions which can occur if there are faults
or potential faults in the power supply: one flashing (hardware)
alarm called +the STANDBY 1light mounted on the enclosure or power
supply front panel, and three logic (software) alarms available for
connection to a status monitor system. The three logic alarms are GEN

PS, STANDBY, and 60 VAC.
1.6.2 FLASHING ALARM

This operates 1independently of any status monitor and is mainly used
to alert field service personnel of any of the following conditions:

1. Initial powering wup of the supply from a completely
de-energized condition.

2. Battery condition deteriorating so that the total voltage
drops rapidly below 31.2 volts when in the SELF-TEST mode.
This is followed by an immediate transfer back to AC

utility power.

3. Inverter failure during inverter mode of operation. See
Section 1,9.2.

3. Battery failure during inverter mode of operation and
subsequent return to AC utility power.

4. 60 VAC output shorted momentarily or fuse blown during
inverter mode, with subsequent return to AC utility power.

The FLASHING alarm is not accessible on the RPM board for status
monitor connection, but normally open and normally closed contacts
are available on the power supply main terminal strip TR, 1f a

hookup is reguired. See the Alpha manual entitled "Operating
Instructions for AP Series Standby Power Supplies" for further
details. :



1.6.3 GEN PS ALARM

The General Power Supply Alarm is activated by the same couditions as
in Section 1.6.2. Its main wuse is for status monitoering, and
connection is wvia pin 6 of connector Jl. The alarm output is
‘normally thigh (typically 14 wvolts) wuntil a fault occurs, at which
point it becomes latched active low (typically less than I volt). It
must then be manually reset to a high state using the TEST/EQ RESET
pushbutton or by the rewmote status monitor. See Section 1.7.3 for
further details.

NOTE: WHEN THE GEN PS ALARM 1S MONITORED AS A SEPARATE ALARM
(PIGITAL LEVEL ONLY) RESISTOR RI134 MUST BE REMOVED FROM THE RPM
BOARD. SEE ALPHA DRAWING (€3027. IF THE RESISTOR IS LEFT ON, THEN
THE STANDBY ALARM PIN (SECTION 5.4 BELOW) IS NOT USED FOR MONITORING.
THE GEN PS ALARM PIN INDICATES TWO LEVELS: HIGH (14V USUALLY) FOR
NEITHER ALARM,  HALF SCALE (7V) FOR STANDBY ONLY AND LOW FOR
EITHER/BOTH GEN PS AND STANDRY.

1.6.4 STANDBY ALARM

This alarm is active low whenever the inverter is running. To use
for status monitoring, counnect to pin 3 of connector J!l. Resetting
is done automatically when the power supply transfers to AC utility
power.

1.6.5 60 VAC ALARM

This is activated 1if the 60 VAC output fuse is blown, or if an
everlead on this output causes the veoltage to drop below a specific
level, The overload may be momentary or prolonged. The ocutput goes
active low when the fault occurs, and is latched. Connectioan for
status monitoring is made via pin 10 of connector Jl. Resetting must
be done manually by first correcting the fault condition {(replacing
the blown fuse, for example) and then pushing the TEST/EQ RESET
switch or issuing a command from the remote status monitor terminal.

1.6.6 TAMPER ALARM

This 1is a logic level which is controlled by an external switch on
the power supply. The switch supplied with the RPM accessory kit is
a normally-closed <contact which {is kept open by shutting the
enclosure door to the power supply. By opening the door the switch
again c¢loses, providing an active low level to the status monitor.
The switeh is connected to pins 14 and 15 of J1. Connection te the
status monitor is via pin 7 of Jl. The status monitor system used
should Thave an input capable of 15 VDC and the necessary software for
latching this level.

1.6.7 BATTERY VOLTAGE

This 1s a scaled-down analog level available for A/D measurements
possible with some status monitor systems. The output is 0-24 volts
to represent a battery range of 0-48 volts. . Connection is made at
pin 5 of connector Jl. The particular status menitor system used
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must be capable of handliing a 24 VDC input and the software should
have provisions for scaling up to the actual battery level.

1.6.8 60 VAC VOLTAGE

This 1is a scaled-down analog level of the ocutput voltage. Connection
is made at pin 4 of JlI. The particular status monitor system used
must be capable of processing AC levels up to 100 volts peak and the
software should have scaling provisions,

1.6.9 60 VAC CURRENT

This is a scaled-down level of the output current. The scaling
factor of 0.4 volts per anmpere of load current gives a maximum 6
volts for a 15 amp supply. The current is sensed from the output
ammeter Ml on the power supply, by means of a twisted wire pair which
plugs into connector J3 on the RPM card (this sense cable is part of
the RPM accessory kit). Connection for status monitoring is made at
pin 8 of J1. The status monitor system used must be capable of a 15

VDC input and also have scaling provisions.

1.6.10 AUXILIARY POWER

Power for the status monitor transponder may be derived from the +14
vDpC supply on the RPM card, available at pin 2 of Jl. Pin 1 or 12
may be wused as the common return. The maximum supply current

available at this pin is 50 mA.

CAUTION: THE COMMON PIN (1 OR 12) %S TIED TO THE 60 VAC COMMON AND
ALSO THE BATTERY MINUS TERMINAL, AND HENCE TO CHASSIS (ENCLOSURE
GROUND). THE LOGIC GROUND ON THE RPM CARD 1S A COMPLETELY SEPARATE
GROUND FROM CHASSIS GROUND AND SHOULD NEVER BE CONNECTED TO AN
INSTRUMENT WITH AN AC EARTH GROUND SUCH AS AN OSCILLOSCOPE, FOR
TROUBLESHOOTING PURPOSES. ONLY AUTHORIZED SERVICE PERSONNEL SHOULD
ATTEMPT CALIERATION OR REPAIR WORK ON THIS BOARD. UNAUTHORIZED WORK
PERFORMED ON THIS BOARD WILL VOID THE WARRANTY.

1.6.11 DISPLAYING ALARMS

For specific instructions on how to display the above alarm
conditions and to enter upper and lower limits for flagging faults,
you should refer to the appropriate instruction manual for your
particular make of status monitor system.

1.7 COMMANDS TO RPM BOARD
1.7.1 ~ SET EQUALIZE MODE

Under normal AC utility power operation, the batteries are placed on
FLOAT charge,  which 1is normally a trickle charge, unless the
batteries are severely discharged. An EQUALIZE or high charge rate
is activated for a 3 hour periocd once every 14 days to even out the
charge in the battery string. This occurs automatically whether or
not a status wmonitor system is connected., If an override from FLOAT
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to EQUALIZE is desired at any time during a FLOAT period, then the
status monitor must be commanded to effect a switch closure on the
EQUALIZE input (pin 9 of connector J1) to force it low. Upon release
of the EQUALIZE input, it will fleat high and the charger will revert

to FLOAT operation.

HOTE: DO ROT XEEP THE EQUALIZE INPUT LOW INDEFINITELY OR THE
BATTERIES MAY BE OVERCHARGED. A TIMECUT ON THE RPM CARD WILL BRING
THE CHARGER OUT OF EQUALIZE AFTER AN EIGHT HOUR PERIOD FOR OCCASIONS
WHEN THE EQUALIZE COMMAND 15 ACCIDENTALLY LEFT ON, BUT IT IS WISE TO
RESERVE THIS ¥FOR BACKUP USE.

1.7.2 . 8ET TEST MODE

Under mnormal operation of the RPM card, the power supply ioverter
¢circuit and battery condition are tested every 30 days (SELF~-TEST or
TEST mode). This is done by a a timer which automatically forces the
inverter to operate in the presence of AC utility power. 1If either
the inverter or one of the batteries is.faulty, the power supply
transfers back to AC utility power and latches both a FLASHING alarnm
and the GEN PS alarm (see Sections 1.6.2 AND 1.6.3). If the TEST
mode 1is required imwediately without having to wait for the timer to
sequence through (this method could take weeks), then use one of the
following methods:

1. Depress the TEST/EQ RESET button on the front panel of the
power supply. The red STANDBY light on the power supply
should come on and remain lit as long as the inverter is
operating.

2. Use a suitadble command at the status monitor terminal to
effect a <contact <closure on the TEST input {(pin 1l of
connector J1) of the RPM board.

NOTE : REMEMBER TO RELEASE THE COMMAND FOLLOWING THIS TEST
S0 THAT THE BATTERIES ARE NOT DEPLETED UNNECESSARILY. THE
RPM BOARD WILL AUTOMATICALLY TIME OUT ONE HALF HOUR AFTER
THIS TEST HAS STARTED, BUT IT IS5 ADVISED NOT TO RELY ON
THIS CONSTANTLY, AS THE NORMAL TIMING ROUTINES FOR CHARGING
MAY BE DISRYUPTED.

1.7.3 RESET OF ALARMS

The alarm conditions in Sections 1.6.2, 1.6.3 and 1.6.5 may be reset
by the following procedure:

1. Remove the condition which has caused the fault. See the
Troubleshooting Chart iIn Section 3 for help in diagnosing
faults wusing remote status monitoring. 1In some instances
the fault must be corrected before any reset can be
performed (as in the case of an output fuse blowing).

2. If the reset is performed at a field location, depress the
TEST/EQ RESET pushbutton on the front panel of the power
supply, or the pushbutton on the RPM card {(the latter may

-1 ]



be inaccessible for certain installations).

3. If the reset is done from a head-end location as in a starus
monitor terminal, then the appropriate command must be
given to either the TEST or FEQUALIZE input on the RPM
board. Use the TEST input if the status monitor system you
are using has provisions for 9only one logic closure to
control the power supply. Use the EQUALIZE input if two
logic closures are available,.

NOTE: WHEN ONLY ONE LOGIC CLOSURE IS AVAILABLE, AND THE
TEST INPUT IS USED TO RESET THE POWER SUPPLY, AN ALARM
CONDITION IS ASSUMED TO BE IN EFFECT. IF AN ALARM DOES NOT
EXIST, THEN THE POWER SUPPLY WILL BE PLACED 1IN THE
SELF~-TEST MODE. TO MINIMIZE WEAR ON THE TRANSFER RELAY
WITHIN THE POWER SUPPLY, USE THE TEST PIN TO RESET ONLY
WHEN THERE IS AN ACTUAL ALARM.

1.8 INVERTER (STANDBY) MODE
1.8.1 The 1inverter is activated whenever an AC power outage
occure, but only if the batteries have been initially charged to

exceed a given voltage (usually around 37 volts). Once the inverter
is running, the batteries may continue to power the inverter until
they reach 31.2 volts., Cutoff occurs at this level to prevent
possible damage to the batteries through further discharging.

1.8.2 Other conditions which activate the inverter are:
1. AC utility power "brownout" where the input voltage to the

supply drops below a set level (around 75 VAC) and
regulation of the output voltage cannot be maintained.

2. Automatic SELF~TEST mode where the RPM board forces inverter
operation for one-~half hour, the test being done every 30
davys.

3. Manual interaction by field service personnel, by depressing

the TEST/EQ RESET switch on the front panel of the supply.

4 . Remote command via the status monitor terminal by forcing
the TEST input of the RPM board low. See Section 1.7.3 for
details.

1.9 EXIT FROM INVERTER MODE
1.9.1 After restoration of AC utility power (following an outage)

the dinverter is automatically turned off, and the power supply
continues to provide 60 VAC power from the utility power line. There
is an approximate delay of 30 seconds before transfer from inverter
to line, to allow for settling of the input AC voltage.

1.9.2 After forcing inverter operation, using either automatic or
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manual SELF-TEST functions as in Section 1.8.2, the inverter may be
deactivated and AC utility operatiom restored, by one of the
following means:

1. Depressing the TEST/EQ RESET switch once.

2; Remote command via status monitor by cancelling the TEST
mode as in Section 1.7.3 or by resetting the alarms (though
no alarm may be present) as in Section 1.7.1.

3. Automatic tiweout of the RPM board after one~half hour.
4. Failure of inverter or batteries before the one-half neur
timeout period. This gives rise to a FLASHING alarm as

well as a GEN PSS alarm.

1.10 CALIBRATION PROCEDURE

Refer to Alpha Drawings D2039 and C3027 to locate the various pins
and adjustment pots. Toocls required are:

1 Digital voltmeter
1 Small screwdriver or tweaking tool
1 Alpha extender card

1.10.1 LOW VOLTAGE {(LV) CUTOQUT

This adjustment sets the level at which the inverter is shut down
during a prolonged standby period, in order to prevent damage to the
batteries. The level is typically 31.2 volts but may vary slightly
due to battery ripple veoltage. Normally this level is preset at the
factory and should mnot be disturbed during field operation. 1f
recalibration mwust be performed, however, a battery simulator such as
a high current power supply must be wused. Start with the power
supply in the inverter mode and a "battery" voltage of 39 volts.
With the LV potentiometer (R111 in component layout drawing) in a
fully counter-clockwise ©position and the "battery" voltage decreased
to 30.5 wvolts (this will compensate for battery ripple under typical
loading) turn slowly clockwise until the power supply inverter shuts
down (red standby light or LED goes out).

NGTE: On newer RPM boards it is possible to set the charger voltage
below 30 volts. By wusing this as the battery simulator, the LV
setting can then be adjusted properly. To do sc the batteries nmust
he disconnected (CAUTION: REMOVE BATTERY WIRES AT BATTERY POST, NOT
AT POWER SUPPLY, FOR SAFETY REASONS) and the power supply should be
in the float mode (see Section 1.10.2 below). Monitor the voltage at
pin 14 of 1IC chip U17. First set the LV por Rill fully
counter-clockwise and the float veltage to higher than 42 volts, to
toggle pin 14 low (less than 2V). Then set the float voltage for
30,5 volts and adjust R1I1 slowly until pin 14 goes high.
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1.10.2 FLOAT (FL) CHARGE LEVEL

To enter the float mode of charging, the power supply must first be
reset . This 1is done by following the normal start-up procedure (see
Section .1.5) and then resetting the flashing alarm light. With the
batteries disconnected (CAUTION: remove battery wires at battery
posts, not at power supply, for safety reasons) measure the voltage
at pins 1 and 2 of terminal block TBl (thig is the heavy terminal
strip on the left thand side of the power supply on AM-660, AM-960,
and AM-880I1 wmodels, and on the rear panel on AP-660HE and AP960OHE
models). Adjust the FL potentiometer RII0O on the RPM board to
achieve the desired setting (clockwise to decrease float voltage).
See Section 1.10.8 for recommended levels.

1.10.3 EQUALIZE (EQ) CHARGE LEVEL

The equalize mwode of charging 1s activated by depressing the TEST/EQ
RESET switch once more after the float mode has been selected, or
after anmy returm to normal (AC line) operation. The batteries nust
be disconnected in making any adjustments as in changing float
settings. Adjust the EQ potentiometer R109 clockwise to increase the
equalize charge voltage to the recommended level.

1.10.4 BATTERY VOLTAGE SCALING

The wvoltage present at the BATTERY + and COMMON (pins 5 and 1 of
connector J1) 1is adjusted by A/D potentiometer RIO8 so that it is
exactly one-half the measured battery voltage at the terminal block
con the power supply (terminals 1 and 2 of TB1). Use a digital
voltmeter set to read volts DC.

1.10.5 OUTPUT (60 VAC) VOLTAGE SCALING

The voltage present at the 60 VAC and COMMON (pins 4 and 1 of J1) is
adjusted by the OV potentiometer R128 so that it is exactly one half
the measured output voltage at the terminal block of the power supply
(terminals 3 and 4). Use a digital voltmeter set to read volts AC.

NGTE: If the voltmeter you are using measures in AVERAGE velts, not
TRUE RMS wvolts, then the unscaled reading at the terminal block may
seem high. Ignore this and calibrate the 0V setting using AVERAGE
readings anyways. The scaling will be correctly presented to the
status monitor and can then be scaled upwards using software.

1.10.86 OUTPUT (60 VAC) CURRENT SCALING

The wvoltage present at the OUTPUT CURRENT and COMMON (pins 8 and 1
of J1) is adjusted by the 0C potentiometer R107 when a fixed load is
connected to the output. A load current of }0 amps may be used to
give a 4 wvolt output at the OUTPUT CURRENT pin. The output ammeter
on the power supply may be used to give an actual current reading;
use a digital wvoltmeter on DC volts to measure the & velts, Other
load currents and the appropriate scaled down DC levels (use 0.4
volts DC per amp AC of load current) may also be used.
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1.10.7 TEMPERATURE COMPENSATION

The charger on the RPM board is set to track the recommended battery
charge «curve for most rechargeable lead-acid batteries. The curve
provides for a 90 mV increase in charger voltage (per set of three
betteries) for every 1 degree Celsius drop in temperature below 25 °C
{or 50 aV per degree Fahrenheit). There is a similar drop in charger
voltage for increasing temperatures, with essentially no charging
taking place at temperatures above 40°C (104°F). Calibration is not
required as the compensation tracks the FLOAT and EQUALIZE settings

approximately.
1.10.8 RECOMENDED CHARGER SETTINGS

Based on information compiled from various battery manufacturers, the
following charger settings have been established for the RPM board:

Battery type Lead-antimony Lead-calcium Gel-Cell
FLOAT 39.4 ¥ 41.0 vV 41.9 v
EQUALIZE 42.4 ¥ 43.5 v 43.5 Vv

These levels should be adjusted with the RPM card at room temperature
(20 °C) after a five-minute stabilization period for the temperature
compensation circuit. In instances where the batteries are becoming
overcharged and consuming excessive water, adjust the FLOAT settings
down by approximately 0.4 volrt,
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SECTION Z -~ HOOKING UP THE R¥Y COMMUNICATIONS MODEM

CAUTION: READ EACH SECTION CAREFULLY BEFORE INSTALLATION. PAY
PARTICULAR ATTENTION TO THE WAY THAT CONNECTORS ARE PLUGGED INTO
THEIR RESPECTIVE ©FPORTS, OR DAMAGE TO THE RPM BOARD AND TRANSPONDER

COULP RESULT.

2.1 TEXSCAN* VITAL SIGNS SYSTEM
2.1.1 PREPARING THE CABLE SYSTEM

Make sure that two~-way communications has been established for the
cable system before proceeding.

The preferred means of coupling the Alpha Power Supply into the trunk
distribution system for status monitoring is by means of a
power—-passing type Directional Coupler _such as a DC-12 or DC~16.

There are no modifications necessary to the power supply’s enclosure
because it comes ready~equipped with the necessary fittings for
injecting and receiving RF signals through the same cable which
carries 60 VAC power. Fer a typical installation see Alpha Drawing

A5023.

An alternate means of coupling, where power inserters are already in
use next to the power supply, requires that line taps be installed or
a tap ©brought from a nearby amplifier. Use a diplex filter so that
the tap can pass RF signals both ways; the high frequency out (88.2
MHz standard) and the low frequency in (5.4 MHz standard). Be sure
to remove the bridger fuse so that no AC power can flow out of the
tap. See Alpha Drawing A5031.

2.1.2 READYING THE ENCLOSURE

If line taps are used, install F-81 type connectors in an appropriate
spot on the bottom of all enclosures which are to receive the status
monitoring equipment. Use RG59/U coaxial cable to connect enclosure

to tap.

If 1line taps are not used, the 60 VAC output power cable is used to
carry RF also. Check to make sure the enclosure has the proper SP1I1
Output Filter with the RFC provision for status monitoring. Older
enclosures (pre OQOctober 1982) do not have this feature, but retrofit
kits may be ordered frowm Alpha. See Alpha Drawings A2027 and A2030.

2.1.3 INSTALLING THE HEADEND INTERFACE

The Model PPI~-l Processor to Plant Interface is a product of Texscan
Corporation of Indianapolis, Indiana,. Alpha Technologies hasg no
affiliation with Texscan and has not entered an agreement with
Texscan to represent their product. We will however, as a service to
our customers, pass on problems or enquiries to the manufacturer and
endeavour to provide new systems wusers with our field experience
gained from existing installations. :
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The forward frequency (usually 88.2 MHz but may vary from system to
system depending on =2allocation of existing cable signals) should
enter the first amplifier in the cascade at -7 dB (or 17 dB below the
video carrier). A& convenient means to enter the system may be the
test point located on the first amplifier, which 1s  wusually
attenuvated 20 dB. Adjust the MOD/TX RF level to achieve the -7 dBR

figure.

For more detailed information on setfting the forward and reverse
levels on the PPI-1, consult the Texscan PPI~]1 User/Maintenance

Manual.
2.1.4 INSTALLING THE TRANSPONDER (TDM=~1)

Refer to Alpha Drawving A5021 for details. Plug the 12-wire
TDhM-to~-RPM harness {see also Drawing AD049 for fabrication details)
into the TDM~1 first, The housing on the end of the harness is
polarized; if it does not seat properly it may be reversed,. Note
carefully din Drawing A502! thow the pins in the rectangular port of
the TbiM—-1 are numbered from 1 to 12. Pin 1 is closest to the RCA
phono jack hole on the TDM-1. Select the proper end of  the
TDM~to~RPM harness so that the one black (or dissimilar) wire is
plugged into pin 1. Plug the coaxial TDM-te RFC cable (see Drawing
AS5007 for fabrication details) into the phono jack opening of the

TDOM~-1.

Attach the TDM-1 to the top surface of the utility breaker housing
(see Drawing C€5022) wusing double-sided adhesive foam tape. Connect
the free end of the coaxial <cable to the SPI Qutput Filter (if
Directional Couplers and no line taps are used) or to the previously
mentioned F~81 fitting (if Power Inserters and line taps are used).

NOTE: The 5.4 MHz return signal is normally at 440 dB so that the
typiecal 22 to 32 dB return loss din a line tap is unimportant.
Additional attenuation in the order of 10 to 30 dB should be added
between the TDM~1 and SPI Cutput Filter (or F-81 fitriag). The level
at the input of the return amplifier should be measured and adjusted
to the appropriate level by padding. The RF ocutput level of the
TDM=~1 module is not normally adjusted. Remember that all padsg affect
both forward and return levels.

The dynamic vrange of the RF is 80 dB or +/-40 dB. This means that
hoth the PPI-I and TDM~1 are capable of outputting 40 dB or more
unpadded, and receiving -404dB.

2.1.5 CONNECTING TO RPM CARD

The pinout configuration of the RPM logic board is identical to that
used on the Texscan TDM-1A Traanspounder Data Module (this is part of
the Vital Signs System but is mounted inside the Alpha power supply
enclosure). The interconnection cable between the RPM and the TDM-1A
is by means of a 12-wire Tharness terminated on both ends with an
in-line mass termination type Thousing of the Amp or Molex variety,
with ©0.1" spacing between adjacent pins (see Alpha Drawing AS5049).

Care must be taken to insert the polarized housings correctly into
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thelir respective ports. 1f the housing does not go in all the way,
it is probably inserted the wrong side up.

Connect the free end of the TDM-to RPM harness to the RPM card. The
input /output port on the RPM is a l5-pin header strip with pin 1
nearest the metal Theatsink., The black {(or dissimilar) wire oun trhe
TpM~to-RPM harness which connects to pin 1 of the TDM-1 should go to

pin 1 ¢f the RPM also.

Install the Tamper Switch in the battery shelf of the enclosure, near
the door hinge side, as per Alpha Drawing A5005. Do not forget to
install the adhesgsive backed c¢lip on the door to activate the switeh
afterwards. Plug the Tamper Switch inteo the remaining 2 pins (14 and
15) of the RPM card. Note that pin 13 is unused, and is either
removed or bent to prevent acclidental <connection. Polarity 1is
unimportant but the housing should seat fully on the board.

Plug the Current Sense Cable (see Alpha Drawing AS5S050) into the RPM
card at the 2-pin header labelled J3. Polarity is unimportant but
make sure that the wire housing is properly seated.

2.2 CENTURY III* STATUS MONITOR

This system is the Model 8927 with Model 3181 Transponder Module.

The transponder is located inside an amplifier housing rather than in
the Alpha power supply enclosure. The amplifier should be fitted
with a weatherproof, MS style, 6-pin connector with female pins
{ordered from the amplifier manufacturer). The Alpha supply should

be fitted with a weatherproof Y=-pin female connector of the
twist~lockable wvariety. An  interface cable assembly connects the
ampliifier to the enclosure. This cable 1is either available from

Alpha or may be made up by following Alpha Drawing AS5009.

Inside the power supply enclosure {or the power supply module if a
rack-mount head end wunit is used) there should be a short wire
harness with its free end terminated in an inline housing (see Alpha
Drawing A5016). Plug this end into the RPM card.

For further information on installation of the Headend Interface and
the Transponder Modules, consult the manufacturer.

2.3 JERROLD* STSM STATUS MONITOCR

2.3.1 This system uses the Jerrold Model CTSM Headend Control
Transceiver and the Jerrold Model STSM Remote Status Monitoring
Module. The preferred method of installationm is to mount the STSM
module on a messenpger wire (external te the power supply enclosure).
Smaller diameter drop <cable is then used to connect the STSM to the
power supply enclosure. See the Jerrold manual titled "Installation
and Operating Instructions 435-922~01" for further information.

The EXTERNAL AC STANDBY port (J3) is used for monitoring the status
of the power supply and the RETURN FEEDER SWITCH CONTROL (J2) is used
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to remotely command the power supply.

To prepare the enclosure, dinstall ¥F-81 type fittings in an
appropriate place on either the Dbottom or rear of the enclosure
(depending on style), Use RG59/U cable to connect to J2 and J3 on

the STSH.

A harness must be made up to connect the F-81 enclosure fittings to
header strip JlI on the RPM. This harness may be ordered separately
from Alpha or assembled as per Alpha Drawing A5S051. J2 on the S$TSM
connects to pin 11 (SELF=-TEST) on the RPM, and J3 on the §TSM
connects to pin 3 (STANDBY FLAG) on the RPM. See Sections 1:7.2,.
1.7.3, and 1.6.4 in this manual for an explanation of the RPM pinout

functions.

For information on how to install the Headend Control Transceiver and
to ad just RF levels, consult the manufacturer’s instruction manual.

2.4 C~COR* STATUS MONITOR

We are 1in the process of finalizing interface levels at the time of
writing. ¥Yor further information consult Alpha Engineering.
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SECTION 3 - USING THE SOFTWARE

3.1 TROUBLESHOOTING WITH THE STATUS MONITOR

The number and type of signals sent from the RPM card will of course
depend on the features of the status monitor system being used. For
measuring such parameters as battery voltage and 60 VAC gutput
voltage the status monitor transponders connected to the power supply
must be capable of analog to digital (A/D) measurements for both AC
and DC signals. For other status conditions such as operating status
(standby or wutility mode) a simple detection of logic level is all
that 1is needed. Refer to the appropriate instruction manual for your

type of status monitor.
3.1.1 POSSIBLE ALARM CONDITIONS

There are eight possible combinations of alarms that may occcur when
the RPM board 1is interfaced to a status monitor system. They are
only available at the status monitor terminal if the hardware and
software for the particular status monitor system used are able to
accommodate and display these conditions. These modes and the
appropriate section to refer for troubleshooting are given in the

table below.

ALARM CONDITION (L = ON, H = QFF) REFER TO
GEN PS STANDBY 60 VAC OUTPUT SECTION:
L L L 3.1.2
L L H 3.1.3
L H L 3.1.4
L H H 3.1.5
H L L 3.1.6
H L H 3.1.7
H H L 3.1.8
H H H 3.1.9

3.1.2 ALL ALARMS ON

The AC wutility power has failed and the power supply has transferred
to the inverter {(standby} mode. There has been an overload at the
output of the dinverter «causing the 60 VAC alarm to latch (this
overload may have been momentary). Remove the overload and reset the
power supply as in Section 1.7.3. If resget is still not possible
check the output fuse or circuit breaker and replace if necessary.
As a final step, check the AC wutility breaker mounted in the
enclosure (some installations may have a segeparate service disconnect
breaker mounted outside as well) to make sure it has not tripped.

3.1.3 GEN PSS, STANDBY ALARMS ON

The power supply is in the inverter mode, but there has been a
previous GEN PSS alarm <condition which has not been reset. See

-20-



Section 3.1.5 for conditions which may cause this.
3.1.4 GEN PS, 60 VAC ALARMS ON

The power supply has entered the SELF-~TEST mode and promptly resumed
AC utility power operation, due to a low 60 VAC output. Check the
inverter circuitry for Dblown power transistors aad the main power

relay Kl for worn contacts.
3.1.5 GEN PS ALARM ON

One of three —conditions may cause this alarm to latch until recet.
They are as follows:

1. Normal start-up <condition ~ The AC utility power and the
battery voltage are <correct, but the standby light on the
power supply keeps flashing (FLASHING alarm). Simply reset
the flashing alarm as in Section 6.3.

2. Battery fuse or battery breaker open - When the power supply
goes into the SELF-TEST mode and is forced into standby,
there 1s an immediate return to AC utility power if the
batteries have been disconnected. There is a subsequent
FLASHING alarm as well as a GEN PS alarm. Reconnect the
battery «circuit by replacing the fuse or pushing in the
breaker and reset the alarm as per Section 1.7.3.

3. Battery <condition weak - The power supply has been forced
into standby by the SELF-TEST mode and the batteries have
not held up sufficiently for one-half hour. There has been
a subsequent return to AC utility power. Reset the alarm
as per Section 1.7.3 and monitor battery condition as the
cells are recharging. The total battery voltage should
quickly rise to around 39 volts wunless the weather is
extremely hot, in which case the temperature compensation
of the RPM card tapers off the charge rate. Send service
personnel to check battery «condition (measure specific
gravity of all cells) and top up the cells if there is any
doubt.

3.1.6 STANDBY, 60 VAC ALARMS ON

There has been a AC utility power Ffailure and the power supply has
gone into standby. The AC utility power remains down, and the RPM
card sends back the above alarms to the status monitor. Check for a
blown 60 VAC output fuse or a defective inverter power transistor.

3.1.7 STANDBY ALARM ON

The power supply is in standby (running off the batteries) because
there has been either a AC utility power failure or a forced inverter
operation from the SELF-TEST mode. Reset the power supply as per
Bection 1.7.3. If this alarm remains on, this means that there is a
power outage at that location and emergency generator may have to
sent out should the outage be prolonged.
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3.1.8 60 VAC ALARM ON

There are

The AC  utility power is
entered the SELF-TEST
then failed (likely due
or an overload),
utility power.
output fuse,

1.

Correct

The

a fault on the 60

mode .

power supply has been running off AC utility power,
VAC

three conditions which may cause this alarm te latch:

stil1l on, but the power supply has
The 60 VAC output fuse has
to a short across the supply cable

followed by a transfer from inverter to AC

fault condition, replace the

the

and reset the alarm as in Section.1.7.3.

but
output line has blown the fuse.

Correct the fault and reset as 1in the previous paragraph.

The
an
15 anps
output

power
but is not
breaker,
dropped out of
Repair the fault
replacing the
in Section 1.7.3.

by

3.1.9 ALL ALARMS OFF (HIGH)

The
If in
standby
Section
functioning,

check
the

the bhattery
using status monitor
1.7.3). Bring the wunit
the alarms will remain

doubt,

condition
is the
supply under

A probable fault
everything 1s working
power to the power

status monitor
this situation,
(less than 20

the fault.

the
volts) followed by

supply has been operating normally,
overload on the 60 VAC output.
enough to blow the fusgse (or trip the
as the case may be).
regulation
reducing
fuse if weakened,

which
loss of AC utility power and battery

transponder which is performing the measurements.
measurement of an extremely low battery voltage

but there is
This may be in excess of

The 60 VAC output has
and tripped the 60 VAC alarm,.

the loading on the output,
and resetting the alarm as

most likely condition is that everything is functioning properly.

voltage and place the unit inte
terminal to force a TEST mode (sece
out of TEST, and if everything 1is
high.
could wmislead one into thinking

with no loss of power to the
In

test,

a field inspection, could identify
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APPENDICES

A. INPUT/OUTPUT OPTIONS OF THE VARIOQOUS STATUS MONITOR SYSTEMS
1. Texscan Vital Signs*

The pinout configuration of the RPM logic board is identical to that
used on the Texscan TDM-1A Transponder Data Module {(this is part of
the Vital Signs System but is mounted inside the Alpha power supply
enclosure ), The interconnection cable between the RPM and the TDM-14
is by means of a 12-wire harness terminated ocun both ends with an.
in-line mass termiunation type  Thousing of the Amp or Molex variety,
with 0.1" spacing between adjacent pins (see Alpha Drawing AS049).
Care wmust be taken to insert the polarized housings correctly into
their respective ports. If the housing does not go in all the way,
it is probably inserted the wrong side up.

The Texscan wunit wused 1s a TDM~1A although other models may also be
used with a reduction 1n monitoring functions. The following cptions
must be specified at the time of ordering from Texscan (if they are

required):

Option 1 ACVP (AC Voltage Probe) measures 60 VAC ocutput

Option 2 Temperature Probe measures ambient temperature
Option 3 SC-1 Switch controls the power supply
Harness 3 Interconnect Cable connects TDM-lA to power supply

The Interconnect Cable is available as part of a cable kit when the
RPM option is ordered from Alpha. :

The following tests are performed by the Vital Signs software on the
power supply.

Test Command Level Measured
1 Output Voltage 60 VAC
A Battery Voltage 38 vVbC
3 Standby Flag Low = Standby
4 Tamper Flag Low = Door Open
5 Output Current 15 A AC
6 Temperature Relative Reading (not absolute degrees)
7 Inverter Health/Test Low = Fail
8 Test On Low = On

- G



The

following are external connections accessible on the TDM~1A for

connection the the RPM board:

ng
e
o

] .
PO O D DO AN B ) RO ke

* %
is

Function Max. Allowable Level at Input of TDM-14A
Common

Power Input 12 - 36 vDC
Not Used

DQutput Voltage 38 VAC max **
Battery Veltage 38 VDC max **
Standby Flag 38 VDL max
Tamper Flag 38 VYDC max
OQutput Current 15 VDC max ***
Not used 15 VDC max
Inverter Flag 15 VvDC max
Test switch 15 vVpC max

Ground, Common

As these inputs will not accept greater than 38 volts, prescaling
provided omn the RPM card (typically set to one-half scale).

Further scaling is performed through Texscan software manipulation.

% k &k

scaling for output current is normally set for 0.4 volrs per

amp of load current

B.

1.

&

LIST OF EQUIPMENT {(TEXSCAN ONLY)
RPM CARD AND ACCESSORIES

~RPHM Card Model RPM—~-681

~Tamper Switch Kit (Alpha Drawing A5005)

~TDM to RFC Coaxial Cable (Alpha Drawing AS5007)
~TDM to RPM Wire Harness (Alpha Drawing A5049)
~RFC Qutput Filter (Alpha Drawing A2027)

RF COMMUNICATIONS MODEM AND ACESSORIES

~PFPI-1 Processor~to-Plant Interface
-TDM=-1 Data Transceiver Module
-R8232 Interconnect Cable (Computer to PPI~1)

COMPUTER SYSTEM

~Apple I1 Plus Computer or Apple Ile

~Apple Disk II Floppy Disk Drive

-Apple Disk I1 Controller Card

-CCS Model 7710 Asychronous Serial Interface for Apple
~CCS Model 7424 Calendar/Clock Module (optional)
~Video Monitor (black/white or color)

-Apple to Monitor Video Cable

~Texscan Vital Signs * Software Digk

Texscan and Vital Signs are registered trademarks of Texscan

Corporation.
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Refer to Alpha Drawing B5040 to see how the above equipment is
configured in a typical RPM test set-up.

CAUTION: TO AVOID HOOKING UP THE EQUIPMENT INCORRECTLY AND POSSIBLY
CAUSING DAMAGE TO THE CIRCUITRY, REFER TO THE APPROPRIATE SECTION FOR
SETTING UP EACH PIECE OF EQUIPMENT,., IT IS ESPECIALLY IMPORTANT THAT
CONNECTORS ARE PLUGGED INTO THEIR MATING PARTS PROPERLY AND WITH THE
PROPER POLARIZATION.

For equipment to be used with other systems, consult | the
manufacturer. : :
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