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Introduction:

Thank you for purchasing an Applied Electronics PM-1000 Power Monitor. The
PM-1000 has been designed, built and tested with pride in the USA. Your PM-1000
comes with a 2 year warranty and has been constructed to endure years of use in the
rough and tumble live event environment.

The PM-1000 has been designed from the ground up to display easy to read
real time voltage and amperage draw information about the power distribution or
dimming system it's connected to. In addition to continuously displaying individual
three phase power data the system also shows phase to phase voltage, neutral to
ground voltage and frequency values. All parameters have user configurable set
points that, if exceeded, will trigger an alarm condition that can be easily seen from
across stage via the large system status LED. Alarms can also be configured to
activate an external buzzer, strobe or contact closure via the onboard relay.

If your PM-1000 has been installed in an Applied Electronics power distribution
rack system it has already been calibrated and is ready for immediate use; see the
operation section for details. If you would like to modify the default alarm set points or
behavior please refer to the menu and settings section.

If you have purchased your PM-1000 as a stand alone kit please begin with the
installation section of this manual.

If at any time you have questions about your PM-1000, its installation, settings
or options please don't hesitate to contact us:

Applied Electronics

722 Bluecrab Rd.
Newport News, VA 23606
800-883-0008
appliednn.com
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Electrical & Physical Specifications

The PM-1000 is equipped with a universal power supply and sensing system
which will allow it to operate on single or three phase input power with Line-
Neutral voltages of 85-260 VAC and Line-Line voltages of 150-440 VAC at
frequencies of 47-66 Hz

The PM-1000 current sensing system can safely measure amperage draw up to
400A RMS

(3) 1 amp 250V inline fuses (5x20mm style) are provided for protection of
internal components *only replace with similar 1A 250V 5x20mm fuses*

The display panel is designed to be installed in a standard 19” rack frame and
occupies 2 rack spaces (3.5” height) and 3” depth

The alarm relay termials are sutible for loads up to 3A 120 VAC / 2A 30 VDC

Installation

DANGER - Turn off and unplug equipment prior to installation. Failure to

disconnect power may result in shock, serious injury or death. If you are not
qualified to work on high voltage electrical equipment; are unsure of correct
connection procedure; or have any questions, STOP and contact Applied
Electronics.

The PM-1000 system consists of 3 main parts and should be installed in order.
1. Current transformer coils

2. Power & current wire harness
3. Main panel & DC power supply

Current Transformer Coils

* The current transformer coils allow the PM-1000
to measure the amperage draw on the main
power lines of the electrical system.

* The coils must be securely mounted to ensure
that they do not damage their lead wires or other
components of the distribution system.

* Once mounted the individual mains cables can
be passed through the hole in each current coil*

* Multiple wires can be passed through a coil only if the phase and
current direction of all wires are the same. Mixing phases or current
flow directions of wires in a single coil will result in incorrect readings.

Current Transformers
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Wire Harness
» The 5' factory supplied wire harness connects the current coils and input
voltages to the main display control PCB.
« Securely connect the ends of the voltage wires to the distribution feeds as:
= Black — L1 “A phase”
= Red - L2 “B phase”
= Blue — L3 “C phase” *
= White — N “Neutral”
= Green — G “Ground”
» Connect the ends of the current sensing wires to the coils as:
= Yellow / Yellow Stripe (or Tan) — A phase coill
= QOrange / Orange Stripe (or Brown) — B phase coil
= Purple / Purple Stripe (or Pink) — C phase coil *

Note: The polarity of the 2 coil wires does not matter but it is
recommended that the coils be wired similarly, |.E. Solid wires to

coil connection 1, striped wires to coil connection 2.

« Plug the current and voltage connectors into the control PCB at TB1 & TB2.
Note: It can by helpful to remove the DC power supply from its
piggyback location above the control PCB when connecting the

voltage and current input leads.

* The third phase _gmm veliow s
wire (blue), third  (&FAT Yellow/Stripe | |4

TB2 Voltage Input _
| L1{A) L2(B) L3{C) N G ‘ NO COMN C.

current coil and @ g granquSt_ 12+
purple wires may ¢ - pL?SEe e 12- 1gq O
be removed from (€F€) pupieisips | 5 | CUent
the wire harness ~ *Alt CT wire colors Bl
when connecting Yellow - 11+ +
. Tan - - _ [
a single phase Ornage - 12+ G | PsSU
system. Punple - 131 N
Pink - 13- L]
DANGER - |
The current coil wire APhase Black — ‘
harness connector Eﬁﬂzzg EE%
(TB1) must be Neutral White
connected to the PCB Ground Green

if current is flowing. If

Main Control
PCB AE5210

i

TB4 Relay

the equipment must be used while the harness is disconnected, the current coil
wire pairs (11+/11-, 12+/12-, 13+/13-) must be shorted as 11+ to 11-, 12+ to 12- & I3+ to

13- to prevent the build up of hazardous current induced voltages.
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Main Panel & DC Power Supply

The main display panel consists of a 19” 2 rack space unit, 3 PhzMode

with individual LED display modules, a main control PCB 1/ M s1

and a piggyback 3.3V DC power supply panel. 2 | Mode
3| W Switch

The 3 position DIP switch (S1) on the rear of the main PCB

is used to set the operational mode of the PM-1000 S?anFle th:ode

— 000 (all OFF) — Normal 3 phase operation I s

— 100 (1* switch ON) — Single phase operation (no C 2 | M Mode
phase information will be displayed and the Phase- 3 | Switch
Phase voltage indicator will only display the A-B value) OFF ~ ON

—  XX1 (3" switch ON, others irrelevant) — Demo mode Demo Mode
(displays will show only static preset values) 1M S1

Each individual LED display module has a DIP switch (S1) 5 g fue

which is used to determine what data they display. OFF  ON

0=0OFF, 1=ON (123) Top row: Volts - A (110), B (001), C ST Mode Switch

(101), N-G (011), P-P (111) Bottom row: Amps - A(001), B
(101), C (011), Frequency (111)

P-PVOLTS N-GVOLTS CVOLTS BVOLTS  AVOLTS
M3 M3 _H 3 _H 3 m 3

W2 | m 2 m 2 H 2
m K 1 1 1 K
on=C e on M er oI on M er on ke
FREQ C AMPS B AMPS AAMPS

I 3 .k Ik n_E
I 2 L I 2 m > 2
1 1 1 1
N .DFF ON . ‘OFF ON -DFF DN. OFF
Display Module S1 Address Switches (rear panel view)

O

Operation

When powered up the PM-1000 will automatically display the voltage and
current readings of the power supply it has been connected to.

In three phase mode, the Phase-Phase voltage display will automatically
cycle through the 3 P-P values (A-B, A-C, B-C). Which of the values is being
displayed will be indicted by the LEDs located to the right of the display.

The Phase-Phase display can be paused and manually selected using the
[1]or[]]buttons. The display will automatically return to cycling after 15
seconds.

The brightness of the LED display can be adjusted usingthe [ «—]and [ — ]
buttons. The display will revert to the default medium level on power up.
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« The large STATUS LED on the front panel will show if any alarm conditions
are active or have recently occurred:
— Solid green — No alarms
— Solid red — Input phase rotation does not match direction set in menu
— Slow flashing green — A voltage error has occurred in the last 30 sec
— Fast flashing green — A current error has occurred in the last 30 sec
— Slow flashing red — Active voltage error (over or under)
— Fast flashing red — Active current error (over or under)

Menu and Settings
* The settings and history menus are accessed by pressing the [ MENU ]
button
« Usethe[1][| ][« ][—]buttons to select a display item and [ MENU ] to
enter a sub menu or setting.
* When an individual value has been selected for editing, it will stop flashing
and all other displays will turn off. Press [ MENU ] to save the parameter.
+ To exit a sub menu and return to the previous menu press the [ 1 ] button
* Menu tree (see pg. 11 for pictorial view)
=> Hi (history)
= Shows the highest values for all displays *press and hold [ MENU ] for
10 seconds to clear. Display will revert to live view after 15 seconds.
= L3 (history)
= Shows the lowest values for all displays *press and hold [ MENU ] for
10 seconds to clear. Display will revert to live view after 15 seconds.
= SET (settings menu)
=> Hi (upper threshold alarm values)
= U - set upper voltage limits for each phase, phase-phase and
neutral-ground by pressing [ MENU ] while the desired display is
flashing, then use [ 1 ][ | ] to set desired voltage (press and hold for
faster scroll) then press [ MENU ] to save the value
= A - set upper amperage limits for each phase by pressing [ MENU ]
while the desired display is flashing, thenuse [ 1 ][ | ] to set
desired amps (press and hold for faster scroll) then press [ MENU ]
to save the value (upper freq limit can also be set in this menu)
=> L0 (lower threshold alarm values)
= U — set lower voltage limits for each phase, phase-phase and
neutral-ground by pressing [ MENU ] while the desired display is
flashing, then use [ 1 ][ | ] to set desired voltage (press and hold for
faster scroll) then press [ MENU ] to save the value
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=> A - set lower amperage limits for each phase by pressing [ MENU ]
while the desired display is flashing, then use [ 1 ][ | ] to set desired
amps (press and hold for faster scroll) then press [ MENU ] to save
the value (lower freq limit can also be set in this menu)

= PHS (phase rotation setting)

= Use [« ][ — ] to select E-- (Left hand rotation) or --3 (Right hand
rotation), to save press [ MENU ] or exit the menu with [ 1 ] while
the desired rotation is selected (flashing)

= ALA (alarm relay settings)

= Top row - Use [ < ] [ — ] to select whether the on board alarm relay
is O (enabled) or OFF (disabled). When enabled the relay will
activate any time an error occurs. When disabled the relay will not
activate but the status LED will continue to function normally. To
save, exit the menu with [ 1 ] while the desired setting is flashing

= Bottom row - Use [ < ] [ — ] to select whether the on board alarm
relay will operate as 10 (normally open) or il (normally closed).
When set to NO the alarm relay will energize when an error occurs
and will de-energize when the error is cleared. When set to NC the
alarm relay WILL BE energized any time an error is NOT active and
will de-energize when an error IS active. To save, exit the menu
with [ 1 ] while the desired setting is flashing.

2 HIS — Hysteresis value represents the “reset window” that a display
must reach before the system will consider an error cleared. For
example: if the high voltage alarm is set to 130V and the HIS value
is 5, a high voltage alarm will be triggered at 131V, and be cleared
once the voltage falls below 125V (130-5). If the HIS value is 10, it
would need to fall to 120V before being cleared. *This value is an
absolute integer for all volt and amp displays for both high and low
set points. The default HIS value is 5. A setting that is too low may
cause errors to clear before they can be noticed. A value that is too
high may not allow errors to clear even once displays have reached
“‘normal” levels, resulting in a “locked error” state.

= PST (Reset parameters to default values)
= The top row will display the question PST ALL SET 165 (?)
Use [ «— ][ — ] to select YES or 0 on the bottom row and press
[ MENU ] to enter. Selecting yes will reset all alarm settings, alarm
threshold values and phase rotation setting to factory defaults then
exit to the live display view *Reset will not change calibration values
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> (AL (Adjust display calibration)
Warning — Do not adjust the calibration values unless the system is in
a steady voltage/current state and a known good voltage/current meter
is used to confirm readings. Adjusting values so the displays to “what
looks right” can result in incorrect live display information and failure to
detect error conditions.
DANGER - Metering live voltages and currents is dangerous and
can result in shock, serious injury or death. Follow test device
manufacture’'s directions for safe use.
=> Upon entering the CAL menu the live voltage and current readings

will be displayed.

=>» To calibrate the voltage displays:

1. Ensure that the power system is stable and that no changes in
current load are occurring that may affect the live voltage.

2. For each phase, use a known good voltmeter to confirm the live
voltage of the hot leg with reference to neutral.

3. Use[<—][—]and[ MENU ] to select the desired voltage
display, thenuse [ 1 ][ | ] to set the display voltage to match the
reading observed by the external meter.

4. Press [ MENU ] to save setting. After a few moments the display
will self adjust and display the new set point.

5. Repeat for all 3 mains voltages and N-G displays. *The Phase-
Phase voltage display is automatically calibrated based on the
values of the three individual hot legs.

=>» To calibrate the current displays:

1. Ensure that the power system is stable and that no changes in
current load are occurring. *It is recommended that a steady
state current of at least 25% max equipment load (or 20A
whichever is greater) is flowing so that an accurate set point can
be obtained. Attempting to calibrate the current displays to
lower readings will result in skewed display values at higher
currents.

2. For each phase, use a known good ammeter to confirm the live
RMS current of the hot leg.

3. Use[<—][—]and[ MENU ] to select the desired current
display, thenuse [ 1 ][ | ] to set the display current to match the
reading observed by the external meter.

4. Press [ MENU ] to save setting. After a few moments the display
will self adjust and display the new set point.

5. Repeat for all 3 current displays.
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= HOU (Hour meter)
= Top row (HBU) displays the number of consecutive hours the PM-1000
has been powered on (hours since last reboot)
= Bottom row (LIF) displays the total number of hours the monitor has
been powered on (lifetime hours)
Maintenance
Your PM-1000 is a solid state device that should not require any maintenance
beyond the occasional replacement of the RAM battery. The user defined settings and
running hour clock are maintained in memory by the onboard button battery. Should
you find that the user defined set points or options are not being saved after reboot,
replace the battery. Remove the old battery by pulling it straight out of its carrier on
the main PCB and replacing it with a new 3V CR2032 cell. When installing the new
battery be sure that the positive (+) side faces down towards the main power input
harness at the lower edge of the panel.

Cleaning

Should your power monitor become dirty, disconnect power and clean the front
side of the display with mild soap and a damp cloth. Do not subject the rear side of
the panel or circuit boards to water. Do not connect power until the panel has fully
dried.

Excess dust may be gently blown from the the unit using a can of electronics
cleaner (compressed air). Do not use high pressure, wet or oily “line air.”

Troubleshooting

If your PM-1000 doesn't seem to be working correctly you can check the
following items. Please feel free to call Applied Electronics for tech support at any
time. (800) 883-0003

ISSUE POSSIBLE CAUSE CORRECTIVE STEPS

No LEDs Input power fuse blown Open the A phase inline fuse
holder and check. If blown,
replace with MAX 1A 250V
fuse

N-G voltage very high  |Bad ground Be sure that the ground wire
has good continuity to the
system ground

C phase voltage and Mode switch may be set to |Check that all 3 main PCB S1
amp displays are blank single phase setting switches are in the off position
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All displays are showing
incorrect data that
doesn't change

Mode switch may be set to
demo setting

Check that the 3™ S1 main
PCB switch is in the off
position

Voltage or current
display reading
incorrectly

Bad calibration

Follow calibration instructions
on pg. 8

One or more displays
are blank

Disconnected power or
data cable

Check that all power jumpers
and data ribbon cables are
fully seated to the PCB
connections

A display is blank or
showing duplicate data

Display address switch S1
not set correctly

Check that the display address
is set according to the diagram
onpg. 5

Alarm behavior settings
and voltage / amp set
points not saving

Dead RAM battery
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LIVE VIEW DISPLAY SCREEN

HIGH VALUE SCREEN (UP ARROW TO EXIT TO 1t LEVEL MENU)
v ¥ v, v

HI LIMIT SUB MENU (UP ARROW TO EXIT TO SETTINGS SUB MENU) HI VOLTS SETTING SCREEN (UP ARROW TO EXIT TO Hi LIMIT SUB MENU)

LO LIMIT SUB MENU (UP ARROW TO EXIT TO SETTINGS SUB MENU) LOW VOLTS SETTING SCREEN (UP ARROW TO EXIT TO LOW LIMIT SUB MENU)

PHASE ROTATION SETTING SCREEN (UP ARROW TO EXIT TO SETTINGS SUB MENU)

Menu Tree
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APPLIED ELECTRONICS WARRANTY TERMS AND CONDITIONS

SHIPPING POLICY:

All shipments are "Freight On Board" Newport News, Virginia, and shall be in good order upon release
to the carrier. All claims for damage or loss in transit must be filed by the consignee against the
carrier. All freight should be checked for quantity against bill provided by the carrier. Inspect
shipments by removing all packaging and checking the equipment for damage to chassis, cables,
connectors & controls before signing carrier's receipt. Any product exhibiting external damage should
immediately be tested for correct operation as internal damage may also have occurred. Damage
noted on freight bill will enable consignee to file a claim against the carrier. Any transport insurance is
the responsibility of the purchaser. Applied will not be held responsible or liable for damage, loss or
delay in transit.

PRODUCT GUARANTEE:

Applied guarantees that its electronic products will be free from defects in workmanship and materials
for a period of two (2) years from date of shipment. Defects in workmanship or materials becoming
evident within the warranty period will be repaired by Applied at no cost for parts or labor to the
customer. Applied reserves the right to replace any product or part with the same or equivalent item
rather than repair it. Replaced items become the property of Applied. This guarantee applies only to
products that have been used and maintained according to manufacturers guidelines and does not
cover damages incurred in transit or as a result of improper use. These damages include but are not
limited to those caused by improper voltage or installation, drops and falls or short circuits in
connected equipment. Applied reserves the right to inspect product for damage not covered under
this guarantee before conducting repairs. The customer is responsible for shipping product to Applied
for service. If repaired under warranty, product return shipping will be paid by Applied. Items repaired
or replaced under warranty do not extend or renew the original guarantee period.

Except as expressly stated and warranted herein: (i) Applied disclaims any other warranties, whether
express or implied, including any warranty of merchantability or fitness for a specific purpose; (ii) this
warranty extends exclusively to the original purchaser of the warranted goods and subsequent
purchasers are not covered by this warranty; (iii) this warranty does not apply to a part which the buyer
misuses, damages, improperly maintains, repairs, or replaces with a part not of Applied's manufacture;
and (iv) except for its duty to repair or replace defective parts, Applied shall not be liable for any
additional costs, consequential or incidental damages resulting from a defective part.

Applied reserves the right to change materials or design, when, in our opinion, such changes will
improve the product. This warranty is performable in Newport News, Virginia and all obligations,
rights, and duties of buyer and Applied shall be governed by the laws of the State of Virginia.

RETURN POLICY:

Prior to returning any item purchased from Applied, a customer must first contact Applied to obtain a
Returned Goods Authorization number (RGA#). Returned goods without prior authorization will not be
accepted. Applied reserves the right to refuse return shipments where the freight has not been pre-
paid by the returning party. A restocking fee of 25% will be charged on all returns in good resalable
condition. Items received in poor or damaged condition will be subject to all applicable repair costs
plus the 25% restocking fee.

INSPECT ALL ITEMS FOR ANY DAMAGE BEFORE SIGNING BILL OF LADING
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