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1. Product Description

1.1 General Description

The IMS Mini Meter is a self-powered, current tremmmer (CT) rated electronic
kilowatthour (kWh) meter designed for permanentramtion to an electrical service. Mini
Meters come in single element (2-wire) and duahelet (3-wire) configurations. This
guide is for use with Mini Meter Multiple Meter Ugsi(MMUS).

1.2 Meter Features

Revenue-grade accuracy with solid-core or easydiall split core CTs
Built in LCD or external mechanical counter

Multiple load monitoring with a single meter

Encapsulated model for harsh environments (modalbau prefixes EE)
AMR compatible isolated pulse outputs

Reverse-phase LED indicator

10-year warranty

1.3 Meter Certifications

UL Recognized Component for use in the US or Canada

Conforms to accuracy requirements set forth in AN$2.1 and C12.16
Certified to California Division of Measurement Btards

Approved by the California Energy Commission foe us the California Solar
Initiative’s Performance Based Incentive Program

Approved by State of Maryland Public Service Consiais in accordance with
applicable ANSI C12.1 requirements

1.4 Physical Description
1.4.1 Single Meter

Figure 1 on the following page shows the dimensufre single Mini Meter or
EE Module case and cover.
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Figure 1: Single Mini Meter/EE Module case dimensio

1.4.2 Enclosures

MMU Enclosures are manufactured by Bud Industiiss, (www.budind.conj.
Specification sheets are available from their wiehgiart numbers as follows:

Medium Enclosure : NBB-15243
Large Enclosure : NBB-15253
X-Large Enclosure : NBB-15258




1.5 Applications

Apartments - Campgrounds
Marinas - Anywhere accurate electric submetering is
Mobile Home Parks needed

2. Technical Specifications
2.1 Model Number Description

2.1.1 Individual Meter Model Numbers

The Mini Meter model number format is shown belowd @n Figure 2. The
breakdown of the model number is as follows:

MM-D 120 2001-{-5_(1

Figure 2: Mini Meter model number format

1. MM indicates a Mini Meter Product; EE denotes epergapsulated versions
2. Meter configuration
S — Single Element Meter
D — Dual Element Meter
3. Rated Voltage (L1 or L2 to Neutral)
4. CT Ratio
1001 - 100:0.1
2001 — 200:0.1
2002 - 200:0.2
4001 - 400:0.1
5. Outputs
T — Provided with 0.1 kWh and 0.01 kWh isolatedpats and 0.1 kWh counter
output
Blank — Provided with 1.0 kWh, 0.1 kwWh, and 0.01 likWolated outputs and 1.0
kKWh counter output
6. Counter
SCC - Self Contained Counter (built-in LCD)
Blank — Not provided




2.1.2 MMU Model Numbers

MMU model numbers were recently changed to supmyenprecise information.
The old model numbers are exemplified in Figurarg] the new model numbers in
Figure 4.

Old Model Numbers (Figure 3)

LGOE 9 MMD 1P MC

Figure 3: Old enclosure model number format

1. Enclosure Size
MED — Medium outdoor enclosure
LGOE - Large outdoor enclosure
XLOE - Extra large outdoor enclosure
2. Number of Meters Enclosed
3. Meter Type
MMS — Single Element Mini Meter (1-phase, 2-wire)
MMD - Dual Element Mini Meter (1-phase, 3-wire epBase, 4-wire)
EES - Single Element EE module (1-phase, 2-wire)
EED — Dual Element EE module (1-phase, 3-wire phase, 4-wire)
4. Pulse Output
1P — 1 kWh per pulse
T — 1/10 kWh per pulse
5. Counter
MC — Mechanical Counter
LCD — LCD Counter
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New Model Numbers (Figure 4)

MD 208 L 09 MO 011
N .

2 5

Figure 4: New enclosure model number format

1. Meter Type
MS — Single Element Mini Meter (1-phase, 2-wire)
MD — Dual Element Mini Meter (1-phase, 3-wire opBase, 4-wire)
ES - Single element EE module (1-phase, 2-wire)
ED — Dual element EE module (1-phase, 3-wire oh8se, 4-wire)
2. Voltage
120 — 120V (1-phase, 2-wire) (Single Element only)
240 — 240V (1-phase [split phase], 3-wire)
208 — 208V (3-phase, 4-wire)
For Single Element Models (MS and ES), 1PH 2W: &gt rating is Phase-to-
Neutral
For Single Element Models (MS and ES), 1PH 3W (220}, 2PH 3W
(120/208), or 3PH 4W (120/208): Voltage rating laBe-to-Phase
For Dual Element Models (MD and ED), 1PH 3W, 2PH,3W3PH 4W: Voltage
rating is Phase-to-Phase
3. Enclosure Size
M — Medium outdoor enclosure
L — Large outdoor enclosure
X — Extra large outdoor enclosure
4. Number of Meters Enclosed
5. Counter Type
MO — Mechanical 1 kWh
TO — Mechanical 1/10 kWh
SO - Self-contained LCD
XO — No Counter
6. CT Ratio
011 -100:0.1
021 - 200:0.1
041 - 400:0.1
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2.2 Electrical and Environmental Specifications

Mini Meters and EE modules fall under UL Circuitt€gory Ill: a device for
measurements performed in the building installatidhe electrical and environmental
specifications for Mini Meters and EE Modules aneeg in the table below.

Input Configurations 1 Phase, 2 wire
1 or 2 Phase, 3 wire

Supply Voltage Range Min. 102 VAC

(L1 or L2 to Neutral) Max. 138 VAC

Maximum Input Power 8 VA

Maximum Rated Curreht 440 A primary for 400 A models

220 A primary for 200 A models
110 A primary for 100 A models
0.11 A secondary for 0.1 A secondary models
0.22 A secondary for 0.2 A secondary models

Line Frequency 50-60 Hz
Power Factor Range 0.5 to 1.0, leading or lagging
Accuracy +/- 0.5% of registration @ 1.0pf. 2 to 200 A
+/- 0.75% of registration @ 0.5pf, 2 to 200 A
Operating Temperature Range -30 to +60 degrees C
Rated Pollution Degrée 2
Rated Relative Humidity 80%
Branch Fuse Holder - Klemsgn ASK2 500V, 6.3 A,
or equiv.

Branch Fuses
Large/XL Enclosure: Littlefuse, Inc. 250 VA3 Fast acting, short time lag
0235003.HXP or equiv.

Medium Enclosure: Littlefuse, Inc. 250 V, 1gst acting, short time lag
0235001.HXP or equiv.

Terminal Blocks
Mini Meter: Dinkle/International Connector 4.4 in-lb of torque maximum
EK508-11P or equiv.

MMU: Molex 0387800105 or Cinch Barrier 12 in-lb of torque maximum
Block Series 141 or equiv.

Table 1: Electrical and environmental specificagion
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'Product approved for use with included IMS Curferstnsformers, as follows:

400A: Part number CT400148S0 or CT400148S0-1GTaH00148SP-142

200A: Part number CT200124XX or CT200148XX or O0248XXS0-0.72 or CT200148SP-095

100A: Part number CT100124XX or CT100148XX or O0148XXS0-0.72 or CT100148SP-095
%pollution Degree 2: normally only non-conductivelpiion occurs. Occasionally, however, a temporary
conductivity caused by condensation must be exgecte

2.3 Input/Output Connections and User Display

Load LED

Power LED

INTEGRATED METERING SYSTEMS,INC.
www.imsmeters.com m

MODEL NO. MM-D1202001-SCC © us

DUAL ELEMENT WATTHOUR METER

VOLTAGE RATING: 120/208/240 VAC. 60Hz

METER TYPE: 1-PH,3-W or 2-PH,3-W NETWORK

Optional LCD
Display

KILOWATT-HOURS

Sealing Studs

MAX. AMPS (CL): 200; TEST AMPERES (TA): 30 |
RATED CURRENT: 2-200AMPS
C.T. RATIO: 200:0.1.AMPS; B=2 OHM

REV. PHASE Reverse Phase LED

s/n: Inspection Nurm:!erJ

CT1 CT2  OUTPUT(Kh) 1SOL Kh=1000

Voltage Inputs (wire connections)

@ LI N L2 X1 X2 X1 X2 10 100 1000 COM COUNTER

B eI AN E e i)

Figure 5: Mini Meter connections and display

Description

L1 Black wire, voltage input, Line 1,120 V with
respect to neutral

N White wire, Neutral input

L2 Red wire, voltage input, Line 2, 120 V with
respect to neutral (MMD and EED models
only)

CT Inputs

CT1:X1 Current Transformer input, CT1. Black or
Wh/BIK (striped) wire of CT1

CT1l: X2 Current Transformer input, CT1. White evir
of CT1

CT2:X1 Current Transformer input, CT2. Red or

Wh/Rd (striped) wire of CT2 (MMD and EED
models only)
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CT2: X2

Outputs

10, Isolated Output (10 Wh/P, Kh = 10)

100, Isolated Output (100 Wh/P, Kh=100)

1000, Isolated Output (1 kwh/P, Kh=1000)

ISOL COM

Counter (kh =100 or kh = 1000)*
Counter (kh = 100 or kh = 1000)*

+12 VDC
(MMS and MMD models only)

Current Transformer input, CT2. White evir
of CT2 (MMD and EED models only)

Isolatedspubutput: 5 watthours on, 5
watthours off, referenced to ISOL COM
NOT TO BE USED FOR FIELD WIRING

Isolatets@wutput: 50 watthours on, 50
watthours off, referenced to ISOL COM

Isolatatse output: 500 watthours on, 500
watthours off, referenced to ISOL COM (not
available on models with T suffix)

Isolated common for 10/100/1000 isolated
outputs

For 12 V DC eleetnechanical counter
For 12 V DC eleetnechanical counter

12 V DC output; current rating is 3 mA max.

Table 2: 1/0O Connections

*Recommend IMS COUNOO0O01 (1 kWh models), COUNO0002Z ¢dVh models), or equivalents

LED Indicators

Power LED (green)

Load LED (green)

Reverse Phase LED (red)

LCD Display

Description

llluminates when the meter ispdied with
proper voltage

50% duty cycle LED to verify propeeter
function when connected to a load. At 200
watts, LED will flash 1.5 minutes on, 1.5
minutes off; with no load, LED will remain on
or off

llluminates when a problgmmeter
phasing exists. See section 3.7 for CT
installation instructions

Optional LCD display that shows tot&Vk

Table 3: Display Indicators
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3.0 Installation Instructions

The following section contains installation andingyinstructions for Mini Meter or EE
Module MMUs. If technical assistance is requirédmy point during the installation,
contact information can be found at the end of t@sual. IMS is not responsible for
damage to the meter caused by incorrect wiring.

3.1. Explanation of Warning Symbols

& This symbol indicates the need to consult the djmera
manual due to the presence of a potential risk.

Prior to proceeding, de-energize the circuit anasodt the

j This symbol indicates the presence of electric klhazards.
operation manual.

3.2 Safety Precautions

Installation of electric meters requires working wih possibly hazardous voltages.
These instructions are meant to be a supplement #id trained, qualified
professionals.

Turn off all power supplying the equipment before grforming any wiring
operations. Use a properly rated voltage sensingedice to confirm power is off.

Installations should be done in accordance with l@a codes and current National
Electric Code requirements.

Equipment used in a manner not specified by this dmment impairs the protection
provided by the equipment.

Failure to follow these warnings could result in se@ous injury or death.

3.3 Preparation

1. Verify the model number and electrical spectimas of the device being installed to
confirm they are appropriate for the intended eie&l service (see Section 2).

2. Consult local codes for any possible permitmspections required before beginning
electrical work.
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3. Ensure the conduit for the installation is fldgiand non-metallic. For outdoor
applications conduit and conduit fittings must aeed UL Type 4X for outdoor
enclosures. Failure to use the appropriate comaipiairs the degree of equipment
protection.

4. Make sure all tools to be used during installatiave proper insulation ratings.

5. Look inside the MMU and electrical panel for pibde exposed wire, broken wire,
damaged components or loose connections.

3.4 List of Materials

Mini Meter or EE Module MMU and associated mountingterials.

Line 1, Line 2, and Neutral hook-up wires as neddethe electrical service. Wires
must be 18 AWG or larger and insulated for 300 VIA@.

Current Transformers (CTs): This product is destfor use with IMS CTs; see
Section 2.2 for details.

Flexible, non-metallic conduit and fittings; UL Tg@X for outdoor applications.

3.5 Mounting the Enclosure
3.5.1 Mounting Location

MMUSs require a switch or circuit breaker as parthef building installation.
The switch or circuit breaker must be marked agltbeonnecting device for
the MMU.

It is recommended that the MMU be mounted neadibeonnecting device in
an area with adequate ventilation.

The MMU should nobe positioned in a manner that makes it diffitoilt
operate the disconnecting device.

Ensure that the CT and voltage lead lengths (andwiblengths) are capable
of reaching the enclosure from the breaker panel.

If a suitable mounting location near the panel cafre found, additional in-
line fuses or circuit breaker may be required icoadance with NEC
regulations.

3.5.2 Drilling Conduit Holes

The center of this document contains a templatériimg conduit openings for
medium MMUs (10.5” x 7.5” x 4”). The template prdes possible locations for
conduit openings that will not impair equipmeneitity. Remove the template
from the manual, and use as described below. Gohdie sizes must be
appropriate to fittings. Care should be exercisekeep drill bit away from
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components inside the MMU. For large (19” x 1538} and extra-large (29” x
21" x 10”) enclosures conduit holes should be ledato as not to interfere with
the installation of wires or viewing of metefdL. Type 4X conduit and fittings
must be used in order to maintain the outdoor ratig of the enclosure.

Using the Conduit Template (Medium Enclosure) (Biegire 6)

1. For a given side, the alignment dot should be kxtat the corner of the
enclosure closest to the overhang. Use the akghuaiot to situate the
template flush against the appropriate side.

2. Make sure the ENCLOSURE OVERHANG arrow faces thefithe
enclosure with the template fitted snugly agaihstdverhang.

3. The shaded area indicates appropriate drill aneedioduit holes. If possible,
holes should be centered along the striped blaek INo part of the conduit
hole should extend outside of the shaded area.

Enclosure Overhang(Lip)

Drill Center

Line
Alignment
Dot

Acceptable
Drill Area

Figure 6: Using the conduit template

3.5.3 Mounting Procedure and Conduit Installation

1. Attach the mounting brackets to the back ofahelosure with the four
provided screws as shown in Figure 7.

2. Fasten the enclosure to the selected surfacemienting holes.
3. Verify that the enclosure is not loose and #llatonnections are secure.

4. Attach the conduit between enclosure and loatecerouting wires as
necessary for later use.




5. Make sure the conduit fittings are aligned pripand tightened securely to
prevent moisture from entering the enclosure (outdgplications).

Figure 7: Mounting the enclosure

3.6 Installation of Voltage Lines

»

made. Verify that branch circuit fuse specificatims meet local electric

i Check to make sure service is disconnected beforeyaconnections are
codes. (See section 2.2).

For Small and Medium Enclosures

Field wired voltage connections are made to thei Mieter terminal block. The rated
torque for these terminal blocks is 4.4 in-lIb, @ad be used with solid and stranded
copper wires, at 12-18 AWG.

Connect 300 V min. insulated wiring for Line volesgand Neutral to the appropriate
locations in the breaker panel, in accordance alithational and local electrical codes;
see Figure 11 for 1Ph, 2-wire applications; Figledor 1 or 2 Ph, 3-wire applications;
Figure 13 for 3 Ph, 4-wire applications.

Route wires through the conduit if not already done

Trim the wire to the appropriate length to avoidsof excess wiring.

For connections to the Mini Meter terminal, strigiag to approximately .300 inches
and connect to the appropriate terminals. Wiresikhbe tightened so that they are held
snuggly in place, but do not to over-tighten, as thay compress and weaken the
conductor.

For Large and Extra Large Enclosures

1. Field wired voltage connections are made to the Miitthinal block (shown in
Figure 8). The maximum approved torque ratinglics Molex terminal block is 12
in-lb.

2. Connect 18 AWG min., 300 V min. insulated wiring fone voltages and Neutral to
the appropriate locations in the breaker panedctordance with all national and
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local electrical codes; see Figure 11 for 1Ph, @&wpplications; Figure 12 for 1 or 2
Ph, 3-wire applications; Figure 13 for 3 Ph, 4-vapplications.

3. Route wires through the conduit if not already done

Trim the wire to the appropriate length to avoidsof excess wiring.

5. For connections to the voltage terminal block @esmple in Figure 8), strip wiring
to approximately .300 inches and connect to theapte terminals. Wires should
be tightened so that they are held snuggly in plagedo not to over-tighten, as this
may compress and weaken the conductor.

»

Figure 8: Voltage terminal block

3.7 Variations and Installation of Current Trangfers

To reduce risk of electric shock, always open or dconnect the
& circuit from the power distribution system of a buiding before
installing or servicing current transformers.

& In accordance with NEC, CTs may not be installedny panel board
where they exceed 75% of the wiring space of angszsectional area.

General Requirements:

Splices on the CT leads must be within the metelosare, not inside the conduit. IMS
provided CT leads are 24 inches minimum. Wire lason should be stripped so that the
bare conductor length that connects to the meterit@l block does not exceed 0.300
inches.

CTs should be securely fastened such that theynailslide down to live terminals.
Wires should be tightened so that they are heldggun place, but do not to over-
tighten, as this may compress and weaken the ctorduc
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For 1 or 2 Ph 3-Wire electrical panels, current aoltage inputs must be installed ‘in
phase’ for accurate readings (e.g. CT1 on LineTR @n Line 2); see Figure 12.

For 3 Ph 4-wire electrical panels, see Figure IBfallow factory-provided meter
schedules for correct CT locations.

CT Variations

IMS solid core CTs (Figure 9): In accordance with I&bel, the LINE side of CT must
face incoming Line. White lead connects to X2 af €énnection (CT1:X2 or CT2:X2).
Black or red (solid or striped) lead connects toofithe corresponding CT connection
(CT1:X1 or CT2:X1).

Figure 9: IMS solid core CTs

Installing solid core CTs

Route CT wires through the conduit if not alreadyel

Trim the wire to the appropriate length to avoidsof excess wiring.

At MMU, strip insulation from wires to approximayelB00 inches.
Connect CT leads to the appropriate meter as desteabove.

With power turned off, disconnect each monitoreddrator and slide on a
CT, ensuring the CT is correctly oriented as natiedve.

6. Reconnect the conductors.

aprowbdPE

IMS split core CTs (Figure 10): The side with thieite dot, H1, must face the
incoming LINE. White wire connects to X2 terminblack wire connects to X1
terminal.




Figure 10: IMS split core CTs

Installing split core CTs

Route CT wires through conduit if not already done.

Trim the wire to the appropriate length to avoidsof excess wiring.
Strip wiring to approximately .300 inches.

Connect the CT leads to the appropriate meter sxided above.
With power to the conductors turned off, place @Tearound each
conductor, ensuring that the white dot is facirglthe side.

abrwnhpeE

Failure to install CTs in the correct orientatioill lead to inaccurate meter readings.
Figure 11 through Figure 13 show wiring diagranrstifi@ various voltage configurations.




Figure 11: 1-phase, 2-wire hookup diagram
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Figure 12: 2-phase (split phase), 3-wire hookugdim
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Figure 13: 3-phase, 4-wire hookup diagram
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3.8 Testing the Installation

Testing Voltage

The power LED illuminates when the Mini Meter or E6dule has a proper power
supply. Voltage should also be tested using arvatimeter to verify that the voltage
across voltage line terminals (L1 to Neutral andd.Xeutral) is not in excess of the
maximum rated voltage in section 2.2.

CT Reverse Phase Indicator

Each Mini Meter or EE Module in the MMU enclosur@sha red reverse phase indicator
LED as described in section 2.3. If any of theB®E& are on, power down the voltage
supply and verify that all CTs are installed cotisec

Load LED

The load LED is described in section 2.3. This L&uld be cycling at 50% duty cycle
when the meter is connected properly and a suffidead is applied.

3.9 Securing the Enclosure

In accordance with safety requirements, MMUs messécured using the provided key
lock once installation is complete. The purposéheflock is to prevent access to live
parts that pose potential safety risks. To insgkedllock, slide through the provided holes
on the clamp side of the enclosure and fasten slgcur

4. Maintenance

Properly installed meters with sound connectiordssature conduit fittings should not
require user maintenance. If the meter is funatig@abnormally, consult the
FAQ/Troubleshooting guide. If the answer cannotduend there, contact Technical
Support.

5. Troubleshooting/FAQ

Problem Solution

1. Power LED not illuminated - Check to make sure all connections are
wired according to section 3.6
Test the voltage being supplied to the meter
using an AC voltmeter
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Remove fuses and test with ohmmeter

2. Load LED not flashing - Verify CT connections and orientations
Make sure there is sufficient load to draw a
significant current
Test the voltage being supplied to the meter
and ensure phases are connected to correct
location on MMU terminal block

3. Registered consumption low - Check to make sure the reverse phase LED
IS not on.
Even if the reverse phase LED is off,
double-check CT orientations. One CT
installed in the incorrect direction doesn’t
always illuminate the reverse phase LED.
Make sure that current and voltage
connections are in phase.
Check power connections and fuses

4. Counter isn’t incrementing - Verify the Load LED is working
On Mini Meters, verify that counter wires
are connected to COUNTER terminals

FAQ

Q: Can voltage input wires and current sensing leaslbe routed through the same conduit?
A: Yes, provided you are using IMS supplied CTdtesate CTs must have 18 AWG min.
wires with at least 300 VAC insulation rating.

Q: Can digital output wires be routed through the sme conduit as voltage input and
current sensing wires?

A: No. In accordance with NEC and UL requiremefitiess 2 wiring (digital outputs) must be
separated from Class 1 wiring.

Q: I still can’t get my meter to work, what now?
A: Contact technical support via phone or on oubsite given in the following section.

6. Contact Information

Integrated Metering Systems, Inc.

11701 S. Belcher Rd., Suite 123

Largo, FL 33773

Phone: 727-539-1813; Toll Free: 800-488-3594
On the webhttp://www.imsmeters.com/
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7. Revision History

Revision
2.1
2.2

2.3

2.4

2.5

3.0

Date
19 Nov 2008
12 Feb 2009

27 Feb 2009

03 Mar 2009

12 Mar 2009

12 Mar 2009

Changes
Initial submittal to UL

Added UL circuit category
Added pollution rating
Update operating temperature
Added Enclosure Model Numbers
Update CT info
Removed Transmitter Installation
Added section 3.9, securing théosnce
Voltage wiring divided into two sections based on
enclosure size
Changed “NEMA” to “UL Type”
Removed wording of IMS open circuit protection
Removed references to metallic conduit
Initial Release

Table 4: Revision History
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