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1.0 Introduction, (How it works):

The EM-2500 Meter Eeader 13 a two cannel Energy Monitor.
It tracks and records the True Power consumer by an
electrical load.

The term “load” represents an appliance, a machine, a
lighting circuit of any electrical device which consumes
electrical power.

In order to derive true power the Energy Monitor requires
“Eeal Time”™ access of two parameters:

1. The woltage (wolts) supplied to the load.

2. The current (amperes) flowing through the load.

In order to access theses parameters from a powered load |
the EM-2500 uzes the most non-intrusive and safe method of
deing this:

1. The EM-2500 reads the line voltage {120V household
voltage) via the supplied AC wall transformer (usually
termed AC adaptor). The low woltage secondary AC
signal from a wall transformer is proportional to the line
voltage. "With this technique, there 15 no need to connect
te dangerous voltage lewels. When the transformer 1s
used in this way, it 15 termed potential transformer.
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2. Inorder to access the load’s current without splicing into a cu-
rrent carrying conductor, the EM-2500 uses a current transfor-
mer (CT) The CT simply clamps around one conductor suppl-
ving the load. (The CT cannot be clamped around a power ex-
tension cord to the load since the two current carrying conduc-
tors inside the cable are opposite polarities and the magnetic

fields cancel cut.)

The technique described above not only makes the ER-2500 safer
to install, but also provides versatility in the types of loads which
can be monitored and its applications.

=ince the monitor obtains the required parameters indirectly, it iz
important for the EM-2500 to know the value of the wall

transformer’s (PT7s) ratio of primary to secondary voltage. The
EM-2500 also requires the CT s ratio for an accurate representa-

tion of the current. These values are labeled onthe PT and COT.

Note: The PT & CT walue for the ER-2500 are pre-set and
need not he changed unless instructed other wise.

Once this 13 done, the ER-2500 wrill always remember these values
until they are manually altered In other words, this only needs to
be setup once, unless the CT 15 substituted with another type for

higher current applications.

Once the ER-2500 12 setup and monitoring a load, the energy con-
sumnption may be monitered and recorded in several ways:

1. The non-wolatile incrementing counter which displays the k'Wh
value, much like a residential power meter. This counter keeps in-
crementing (with power usage) until the user decides to reset it

2. The EN-2500 alzo display’s other values shown in Diagram IT.
One very usefull is the “Projected cost (F) for 30 days™ which is

similar to a projection of your monthly electric ball.



The Meter Reader Page 3

2.0 Before vou start:

1. Read all safely precautions relating to the type of
monitoring installation used.

2. Yerify the PT setting of the monitor matches that of
the supplied “Wall Transformer”. Preset at Factory.

3. YVerify the Ct setting with that of the CT you will he
using. A separate setting is required for each channel
hased on the CT type being used. Preset at

Factory

WARNING!!!!!!

THE EM-2500 HAS BEEEN DESIGNED T EE A SAFE
INSTRUMENT.

OPERATION OF THE EM-2500 DOES NOT REQUIRE
ANY DISCONNECTION OR SPLICING OF LIVE WIRES,
ONLY UNPLUGGING AND PLUGGING INTO STANDARD
WALL QUTLETS OR CLIPPING OF CURRENT CLIP
ARQUND INSULATED CONDUCTORS. HOWEVER, IN
CORRECT USE OR POOR SAFETY PRACTICES CAN
EESULT IN INJURY OR FATALITY
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‘The following safely practices and inspections
should always be performed:

- Mewver connect the provided current clip to a bare or un-
insulated conductor.

- When uzed in service panels, make sure that the
insulation of the provided current clip cable 15 1n good
condition and possesses no cuts or damage that may allow the
cable conductor to short or arc to any panel conductors.

- Do not perform any CT connection to service panels
unleszs you know and understand the required safety practices
required for such a task. If in doubt, have it installed by a
professional

- Do not connect the current clip to any panels possessing
voltages higher than 240%.

- When using the "WPA-2 adaptor, always check the condition
of the wire loop insulation before branching into an electrical
outlet. Check for cuts or damages to the insulation that would
cause the center conductor to be exposzed._never pull on the
loop to unplug the adaptor!

- This unit should not be near water; for example, near a
swimming pool, bathtub, laundry tub, et

- The EM-2500 should only be operated with the
supplied adaptors and current clips.
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3.0 Verifving / Modifving User Settings:

The functions of the EM-2500 keys are described below,
along with a flowchart showing the various EM-2500
settings and the kev sequence required.

Press "ESC7 kev twice to reach Iamn Menu:

= Display  Eeset
metup Flash

Press DOWI to Setup:

Display  Eeset
> Setup Flazh

Prezs SEL and Setup Options will appear. There a & options:

1.Modify Cost of Electricity ¥

2. Mlodity Projection Pertod 7

3 Modify Logger Storage Interval ¥
4 Eeserved

3. 5elect "CT” Type ¥

6. 5elect "PT Tyvpe ¥

Press TP to start at Option 1, "MModify Cost of
Electricity ¥7
Then continue to the rest

NOTE: Only option 1 & 2 above should be used for
Hormal operation. Do not change PT or CT
Ty¥pe unless other wise instructed.
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1. Modify Cost of Electricity:

This parameter allows you to set the cost of electricity to that
charged by vour Utility Company. This cost 15 generally in
cents-per kilowatt/hour (Wh) To change this value:

Preszs “SEL” while on this menu

Tse the TP or Down key to modify this value.

Press "SEL” again to select the new walue.

“ESCT will take you back to the previous screen

2. Modify Projection Period:

Thiz walue 15 the number of days your projection 13 based on.
For example, setting this to 20 day will allow your monitor
to project your monthly energy consumption in kilowatt-

hours (KWh) or dollars & cents.
- Prezs “SEL” while on this menu

- Tse the TP or Down kev to modify this value
- Press "SEL” again to select the new value
- “ESC7 will take vou back to the previous screen.

3. Modify Storage Interval (Data Logger Model):

The TP or DOWH kev will allow vou to modify how often
(in minutes) the monitor will record data for download. This
value pertains to the “data logger™ section of the monitor
only. This value has no effect unless you are planning on
dewnloading data with the optional software. The stores data
1z an average of thouszands of sample taken during that
period. & short storage interval will vield a more accurate
load profile, howewer, it will reduce the length of
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monitoring time since the available memory will fill at a

faster rate.

Fress “SEL” wile on this menu

Tse the TP or DOWHN key to modify this value.

Press “SEL” again to select the new wvalue.

“ESCT will take you back to the previous screen.

4. Reserved:

Thiz setting has been reserved fo future options. The flash
programmable feature of your moniter will allow vouto
download updates (as they become available), and re-
program your monitor with new options and features.

5. Select CT Type (DO NOT CHANGE):

The “CT Type™ needs to be set each channel The first page
of this option allows you to select which channel CT walue to
modify. TTse the UP key to select CH1 and the DOWH key
for CHZ then press SEL to move to the channel’s parameter
dizplay. This setting has two variables: “CT Type” and “
CT Hange”. For each setting, the corresponding value may
only be incremented and WOT decremented. & lower desi-
red value will be obtained by incrementing the walue until
the display scrollz around. Once set to the desired value,
press SEL twice. ESC (twice) will bring vou back to the
tnain page.
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6.Select PT Type: (PT stands for potential Transformer)
(DO NOT CHANGE):

Thiz value has to do with the wall transformer value. This
value 15 cotnmon to both channels. You will find the required
value on the sticker located on the plug side of the wall trans-
former. This setting has two variahles: “PT Type” and
“PT Range”. For each setting, the corresponding value may
only be incremented. & lower desired walue will be obtained
by incrementing the walue until the display scrolls around.
Once set to the desired walue, press SEL twice. ESC (twice)
will bring you back to the main page.

7. Changing EM-2500 for 120/208 Volts operation:

The EWMI-2300 can be used to measure 1200208 Volts panels
and circuits.

1) Press ESC twice.

2 Goto =Flash & press "SEL". The unit will display Firmaare %
210 CHZ = Phase A

31 Press the up arrow to display: CHZ2 = Phase B

41 Press "SEL" and the unit will be set for 1200208 Volts. to
measure 2 phases of a 3 Phase system.

81 %erify readings to make sure they make sense. If not, then
repeat same process and Fress the up arrow to display:
CHZ2 = Phase C.

CAUTION:
This is normally found in buildings where 2 phases
of 120208 volts 3 phases service are used to pro-
vide power to apartments.
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4.0 Displaying Consumption Information:

The first option on the “Iain Menu™ 12 “Display™. Once
installed and setup, vour monitor will be in this mode for
viewing the desired values.

After selecting the “Display™ screen, yvou need to select
which channel you would like to wiew. The “Total” option
displays the sum of channel one and tweo. This option 13 han-
dy when monitoring a 240V load using two CTs. The
“Total” will be the sum of the power from each leg Tse the
TP or DOWH kev to select the destred channel, then SEL.

MNote: Verify that “Total” 15 set so that all power from both
CT s 15 measured

The “Display” screen shows various parameters. The top line
of the LD display iz indep endent of the bottom line. This
provides the user with a multitude of display options. To

change the top line, use the UP key. The DOWH key will
change the bottom LDC display line.

In the dizsplay mode, “SEL” has effect on only one parame-
ter, “PEAR". The “Peak”™ display is used to record the hig-
hest Watt value monitored. To reset (erase) this value, press
the SEL button for approximately & seconds, while on the

“Peak”™ dizplay.
4.1 Reset:

From the main menu option three 15 used to reset all accumu-
lative walues to zero. This option has two prompt pages, to
help prevent accidental erasure of data.
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Diagram 1

Set-Up Flowchart

Setup Options
1 Wodify Cost Set Billing Rate u Ircremertt or Decremert Rate
p OfBecticty? 10,7 ¢ /K ﬂ |Cost of electricity]
; Then Press SEL
Nain 2 Wod iy Pro ek Pici. P ﬂ [reremert or Decremertt Hof Cays the
mj. Petiod i i
Meru —*  Pariad? 30 Dy Projection is Besed on, then Press SEL
|
Disnl | 3 hodifiy Logger & o Lanner Ir1:_remer1t or Decrement How GftEn
P&y ™ Storage rrtenm?! Ente i {mirutes the Data Looger Wil Store
; Records, tten Press SEL
4 Reserved
Reserued for Future
Reset | R Opticns
Selects CHY CT Options then SEL
4 Seled "CT H Type:  Range
Type? U . 100 5
Selects CHZ CT Options
tren SEL ﬂ ﬂ
B. Select "PT" T Irer. ner,
wig  Range
 Type? a0 4

T

ﬁ Jl Twe Rerge

Irer. PT Irer AT Press SEL :ﬁ:%‘:
TWE FRemE WENDE
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Diagram II
EM-2500 Function Keys

The Meter Reader Display Irformation Top line displays any of the
// following

Days, hours & minutes since [a4 reset

Line woftane [ Wilts)

Total Energy used in (KIWH

Collars f Hours (BH)

Rate in cents per KNH cikWH)

Projection {Days )

—_

[ B B T T N )

) T For scroling top line.
/ I' | "SEL" the " SELECT" ke be haes Bottom line d|5p|5':-"an’:-" of the

f | simiark ©ile ENTERkey ona )
| compiter. following:
| ' | 1. Ingtant Powerin K4 (KN
2. hidx peak Cemand (K
3. Total Line currert, (Amp s
4. Bectric Bill Estimate {Proj.5)
i 5. Edimateof EMYHto be usedin cument
manth i Proj. Kit'H)
MESL'The " Ercape B, Costoftotal KUWH used to date (Cost. 5
key canges tie coment
Bnergyused in kWito date snce last reset

deplay togo back to the T
PRl SCme . i KAHY

/ | JJTie "DOWN " armow & mee by 1zed
)‘ | orscoolling dow.

1 Forscroling botton line.



Pagel? VR Ete My Tt Ciin

5.0 Model EM - 2500 Rear connection

1) Remove cover from electrical panel and locate main
feed wires,

WARNING!! The Electrical Panel has Lethal Voltages.

These connections should be performed by a Licensed

Electrician or other gualified person!!

21 Maonelah Opening Style Current Transformers:
(NOTE: These CT's have one side that is removahle. Pull
apart to remove this side. Insert in same manner as
removed.)

Open and place one current transformer (CT) around
each main feed wires, see Diagram VI above. The side that
reads “ This side towards source” should face the direction
that power comes firom, in other words towards the utility
meter.

2a) Round Current Transformers: (NOTE: These CT s are
round and matn wires must he mzerted thru CT))

Diisconnect main feed wires and place wires thiu center
hole of Current Transformers. Arrow indicates the
direction of carrent flow, i.e., point arrow towards load
(appliances). Then re-connect feed wires.(See Diagram IV)

3a) To Measure Appliances: Install cianrent transformer
{CT) around wires for circuit or appliance to be
measured. Use1 CT for 120 ¥ circuit & 2 CT's for 240
YV circuits.

Connections at Rear of ERI-2500:

4)yConnect the black & white wires from
the back of the ENM-2500, each to one of the
black wires from the =12 Volt Power Adaptor.
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5 Connect the White ware from one Current Transformer to the
graen wire from the hack of the EM-2500. Then connect
the Black wire from the same Current Transformer to the
yellow wire from the back of the EM-2500.

) Connect the White wire from other Current Transformer to the
Biie wire from the back of the EM-2500. Then connect
the Black ware from the same Current Transformmer to the
red wire from the back of the EM-2500.

71 Plug -in the AC adaptor into a 120 Volt outlet.

6.0 Mounting of EM-2500

Your electrician will determine the best method of matalling The
Ieter Reader for your specific configuration. Or as an alternative,
below vou will find some suggested installation configurations.:

Flush Mounted Panel: Crpen one knock-out in panel and
install 2" x 4" junction box in drywall. Male connections
inside junction hox. EM-2500 has 2 holes that line up with
those of a 2" x 4" junction hox (Diagram I'V)

Surface Mounted Panel: Open one knock-out in side of
panel and install shallow 2* x 4" junction box on drywall,
using an off- set nipple. Make connections inside junction
bhox. EM-2500 has 2 holes that line up with those ofa 2" x4”
junction hox

Connection of wall mounted AC adaptor.

The wall mounted AC adaptor plugs into a standard
120 ¥olt outlet, If you do not have a 120 Yolt
outlet nearby, then one may need to be installed or
an extension cord may be added to plug in the EM-
2500, (Diagram VI)

The EM-2500 INSTALLATION IS NOW COMPLETE!
YOU ARE NOW READY TO OPERATE THE EM-2500.
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Model EM - 2500 Plug-In Connectors
120 / 240 Volt - Electric Panel Installation

13y Removwe cover from electrical panel and locate main feed wires.
SWARMIM G The Electrical Panel has Lethal Voltages.
These connections should be performed by a Licensed
Electrician or other qualified personl|

Opening Style Cuwrrent Transformers: (MOTE: These CT s have
otie side that is removable. Pull apart to tetmove this side. Insert
ity satne manter ag removed.)

Clpen and place one current transformer {CT) around
each main feed wires, see Diagram VI above. The side
that reads “ This side towards source” should face the
direction that power comes from, in other words
towards the utility meter.

To Measure Appliances: Install current transformer
{(CT) around wires for circuit or appliance to be
measured. Tse 1 CT for 120V circuat & 2 CT s for
240 circutts.

Connections Using Plug-In Connectors on Top of
EM-2500:

4) Connect the plug fom the 12 Volt Power Adaptor to
the Top of the ER-2500.

5) Connect the plug from one Current Transformer to the
top of the EML-2200.

6) Connect the plug from one Current Transformer to the
top of the EML-2200.

T) Plug -in the AC adaptor into a 120 Volt outlet.



The Meter Reader PagelS

Extending The EM-2580 at a distance from panel or sab-panel

CAT-5 Cadle or Cuad Cable
(up o 100ft)

/

Safe, Electricaly Isolatnd Low Viltages
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Diagram III
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v

m~

El-Z2500 trrm Vg Taimiags. =

m * ¥
® ® 0

{18

Wall Transformer
Plugs into 110 Vaolt
outlet

Mote: Wiring connections ahove are same for American

round CT’'s & Magnelah split core CT's.



Diagram IV
Installation of round or split core CT’s for EM-2500

m Install 2* x 4" junction hox
Remove cover from in drywall. Make

flecf&rical panel. connections inside junction
I T I hox. EM-2500 has 2 holes
that line np with those of a

27 x 4" junction box.

}\{m Il'i"l.:EE
A
Solid Core CT 'i: llt
"
).f "
J
o
MAIN

Disconnect the main wires and insert them
thru the “*CT" and then reconnect the
wire as hefore,

Dot should be source
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Diagram V

IMPORTANT! DO NOT CHANGE!

CT Setting: Type: 175 Range: 4

Amecon Bound CT's

Magnelab Split Core CT"s

WNOTE: Pull apartt this side | 13
removahle

IMPORTANT! DO NOT CHANGE!

CT Setting: Type: 167 Range: 4

LEM Split Core CT"s
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Diagram VI

Installation of EM-2500 Plug-in

Main Circuit

PN

Breaker ;E.EEEEB!

inwinfafion of Curnenl
Transformars (ST} in
Elscirical Parssl busi bas

e e

CH1 & CH2

12 VAC From

Current Transformer (ST) . i - Wall Transformer

Safe, Electricaly Isolated Low Voltage
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8.0 Warranty:

Energy Monitoring Technologies, Inc. Warrants (EIVT)
“The Meter Reader” EM-2500 to be free from defects in
materials and worlkkmanship under normal use and service for
aperiod of one vear from the date of purchase

The company’ s obligations under this watranty shall be
litnited to repair of replacement of any part of the monitor
which 1z found to be defective 1n materials and worlkimanship
under normal use and service during the one year period
commencing with the date of purchase.

The company shall not be obligated to repair or replace units
which are found to be in need of repair or replace units which
are found to be in need of repair because of accidental
damage, misuse or modifications.

{Opening the EWM-2500 enclosure breaks the factory seal
which indicates access to the printed circuit board area
and automatically voids the warranty.

In no case shall the company be liable for any consequential
or incidental damage for breach of this or any other warranty,
expressed of implied whatsoever, even if the loss or damage 15
caused by the company' s negligence or fault. Some provinces
and states do not allow the exclusion of limitation of incidental
of consequential damages, so the above limitation or exclusion
may not apply to vou.

TTnits in need of repair are to be shipped PEEP ATD to:

Services Department

Energy Monitoring Technologies, Inc.
7516 NW 55 Street

Miami, Florida 33166
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9.0 Trouble Shooting

CONDITION

Display and LED
blank

Display on hut “r5T"
Stays on

Will not display a KW
reading

Displays all segmenits

Displays a lower KW
reading when connected
to a load with a known

power rating.

PFROBABLE CAUSE

~ 12V AC adaptor not plugged in propetly
ot plugged into dead or defective outlet

~ defective 12V AC adaptor, plug or cable.

~ ENI-2500 defective.

~ ittpropet DO adaptor being used instead
of AC adaptor.

~ glitch in CPU initialization.....
unplug AC adaptor then re-plug.

~ cutrent transformer (CT or 3CT) not
plugzed into unit (KW LED om)

~ cap of cutrent transformer (CT or 3CT)
fot propetly closed.

~ mmotitored load not consundng any power

~ defective CT or3CT current tratnsformer
or EWI-2500

~ glitchin CPT . unplug then re-plug the
12V AC adaptor,

~ defective EL-2300

~ cap of cutrent transformer (CT or 3CT)
tiot propetly closed.

~ ditt between the matting surfaces of the
curtent transformer.
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10.0 Specifications

Display: 2 Lines x 16 Characters Alpha Numeric Blue
background with white backlight

Size: SV mdT 1T

Weight: Less Than 1 pound.

Power: Digitally sampled true power.

1 Watt to 65,000 Watt ( 1 Watt resolution)
Accuracy: £ 1% plus CT accuracy

Energy: Typically 2% with mo st current sensors
001 KWh to 16,777,216 1Wh (0001 k'Wh
resolution)

Voltage: 85V to 450V depending on the Potential

Transformer used.
standard Package Comes With PT:
Line Voltage: 83V to 130
secondary: 12VAC 300 md 3 5mm mono
phone plug
Use ONLY supplied “Wall Transformer”
CT Inputs (halanced):
333mV BME Full Seale, 353mWV BME Max
Input Impedance: 20K ohm
stereo 3. 5mm Plug: Bing -V, Tip (410
sleeve (I.CH
CT Inputs (unhalanced):
3.0V EMS Max
Input Impedance: 107 Ohin
Mone 3.0mm Plug: Tip(+) Sleevel-)
Input Current: T to 200 Amps with solid or Split Core
CT's
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