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Important Safety Notice

Installation, operation, and maintenance of this product can present potentially hazardous conditions if

safety procedures are not followed. To ensure that this product is used safely, it is important that you:
1 Review, understand, and observe all safety notices and recommendations within this manual.
1 Review your company safety procedures for meter installation and service.

DANGER!
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General Information

GENERANFORMATI ON

OVERVIEW

The JEMStar IIDigital Power Meter is a multifunction electricity meter for use in reveabéling,
energy management and power quaipplications.JEMStar llis available in a variety of installation
styles including Socketase (Sbase), Abase using an adapter, Switchboard easka several retrofits
of older meters

JEMStar llincorporates features common to modern electronic polyphase meters including:
Real and reactive power and energy measurement

Display of consumption, demand, afialstantaneous” registers

Load Profile data collection and storage

Multiple communication options for remote retrieval of registers and Load Profile data, as
well as programming

Time of Use metering

Digital inputs andutputs

Loss Compensation (Transformer and Line)

Voltage and Current Transformer Gain Correction

Field Diagnostics

Power Quality monitoring

Demand prediction

Analog outputs

Alarm outputs

Wide Voltage range (56530V)

Self power or external aux power

Easy fieldupgradeable metéirmware

= =4 =4 =4

=4 =84 =5_-4-5_-9_-49_9_-45_°9--°

Note: Certain features may require the installation of an optional module, firmware upgrade, or software
package.



General Information

Supporting Software

The following packages are available for use WEMStar It

1 JEMWare Il Configurationsoftwaref or setting up the meterds
It is also used to read the meterds registers a
conditions via phasor diagram. The JEMWARE |l Software can be used offline or online while
connected to a meter.
1 JEMReadData Retrieval Program to perform the following functions:
Read and download data registers
Read and download Load Profile data
Read and download Load Profded register data in HHF format
Read and download system Health and Status information
Read SeHRead Registers
Read Event Logs
Set Time of Day and Date
Perform Billing Period Rege

1 UTS MV-9C* Translation Interface Module (TIM)software that can be added to an
existing MV-90 system. This package will perform the data retrieval functions that are
normally assigned by JEMRead. For further information, contact AMETEK, or go to the
web atwww.itron.comDisplay Navigatior& Menus

On power up, the JEMStar Il meter disgdlye AMETEK Power Instruments welcome screen. After a
predetermined time, it begins scrolling register displays.

Display Scrolling:
During normal operation, the display scrolls the regist€ng meter display can show from 1 to 4 registers
per display screemhe scroll rate is selectable using the JEMWare Il software.

F a1 ‘ TOU Rate A 01/01/2000 00:20:30 EST
| 1

| =
| AMETEKR A
| IESmTEnE {X  SYNC [BBATTERY

Register Description

! 0000.00 MvaR

Register Description

2 0000.00 MvaR

Load Profile 1 Interval | Load Profile 2 Interval
O — 40% 15 | 0 INACTIVE 0

Meter Display Menu:

Pressing the Left frorarrowbutton will invoke theMeter Display Menu. The red perimeter around a menu
item indicates it is selecteBleter Settings is the default starting location. To enterselecthe menu item,
press thé&setbutton in the center of the navigation keys.exit any menu, navigate to the Left arrow on the
display and press Sér press the Read button.

METER DISPLAY MENU 01/01/2000 00:20:42 EST

XN .-

METER SETTINGS  COMMUNICATIONS TEST MODE

® N s B

METER STATUS METER ID USB PORT

(=
- guest
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General Information

Meter Settings:

To enter, press Sdtlsing this menu you can configure features such as:
Date/Time, PT/CT, I/O anRegisterPreses.

Menu -> Meter Settings

DATE & TIME PTICT DIGITAL /O

ANALOG II0 PRESET REGISTERS PRESET REGISTERS

guest

Communications:

From theMeter Display Menu press the Right arrow oncénd press Seflhis will invoke the
Communications menu where you can configure the ports.

Menu -> Communications

OPTICAL SERIAL 1

SERIAL 2 SERIAL 3
ETHERNET1  ETHERNET 2 WiF1

@ guest

PTI
@
DEM

Test Mode:

From theMeter Display Menu press the Right arrow twicBress SefThis will invoke the
Test Mode menu where you can configure various tests.

Menu -> Test Mode
W START STOP
TEST MODE TEST MODE 1 2
- DISABLE
LOSS COMPENSATION a 5

TEST PULSE

SONMOe

7 8

WATT GAIN
TWEAK

VAR GAIN
TWEAK

Meter Status:

From theMeter Display Menu press the Down arrow onderess SefThis will invoke the

Meter Status menu where you can check the Comm and Site Status, check the battery state,
reset users and passwords and do a cold start.

Menu -> Meter Status

COMMSTATUS | TIME SYNC STATUS  BATTERY STATUS

CRYSTAL SYNC NORMAL
E SITE STATUS
INTERNAL DIAGNOSTICS

RESET
E BATTERY NORMAL

RESET USERS
& PASSWORDS

PQ Memory Status
COLD START 0 Mp SEEEETL 36 M8

@ guest




General Information

Meter ID:
From theMeter Display Menu, press the Down and Right arrow once e&tlss Seflhis

will invoke theMeter ID menu where you can view the identification and firmware version.

Menu -> Meter ID
METER ID : JEMStarll ID
SERIAL # : 140200024
METER FORM : 9
METER SET-UP [N e I R RV RS
CLASS AMPS : 20

REGISTER  :0.0.57
METROLOGY : 0.0.38
Bl iFIRMWARE SERVICE  :0.0.49
~ VERSIONS
PQ in/a
FPGA 1n/a
()
(=)
N\

guest

Unlocking the Meter
Refer to theMeter Display Menu andMeter Settings menus.
Before you carchange any configuratigparametersthe meter must be unlocked.

This is accomplisheftom theconfigurationscreen you wish to make a change to.

Log-in to the Meter:
To change a configuration item from the meter display menu, you need to log in to the meter with the

correct username and password

—

_-ll.r
rd

LLLELLLLL T =
LLLTLTLLILT

‘ Floffhfliflefrj;: 7‘,
4 I B3
v‘!_” cflviofnfmf , ff-flrf




General Information

TECHNICAL DESCRIPTION

JEMStarllof f ers a | arge variety of meter register
retrieved usingerial communicationsSome of the register types include

, Consumption ummation) , PeakDemand . Time andDate ofPeakDemand

. CoincidentDemand . AveragePower Factor . CoincidentPower Factor

. Date& Time . Cumulative Registers . Continuous Cumulative Registers

, FirmwareVersion ., Health Status

JEMStar llalso haslime-Of-Use(TOU) capabilities, and most registers can be associated with a
particularTOU rate.

The meter has an internal pulse recorder for storingpoafile data. The standard meter provides
enough memory to stof channels of recorded data in-ibnute intervals for up t865 days.

Utilizing fewer channels will extend the length of time data may be recorded (for example, reducing the

number of channels by % doubles the length of recording tirseglL§ad Profile chartén the Advanced

Features sectionfor more detail.] Special events such as power failures, time sets, and demand resets are

also stored in the loaplrofile data. This data can be retrieved through serial communications
EthernetusingJEMWare 1l orJEMRead" software. Optionally, austom Translation Interface Module
(TIM) is available for the popular MA@O™ software supplied by Itron, Inc. THEMStar limeter can
also provide analog and contact outputs for external monitoring devices.

Serial communications are performed through an optical port on the front of the mesetiandl
communication board (R332, R$485, Ethernet, internal modem). The meterratiple levels of
password protection with assignable privileges to accommodat@niadpplications.

JEMStar llis software configurable usintEMWare |IE . This software allows the meter to be scaled
for direct primary readings, demand information, register information;poafile configuration, and
Time-Of-Use rates. Refer to tlk&EMWare llinstruction manual079699for details on all the different
parameters that can be programmed intQJEdStar Il
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Event Recording

JEMStar limaintains records of certain events independent of the Load Profile fediivda/are 11 or
JEMRead is able to retrieve some of this information independently. However, if you need access to the
data for troubleshooting or historical purposes, it is available in the meter

All recorded events include the following information:

T
T
T

Type ofevent description
The date and time at which the event occurred
If applicable, the time after the event

The following events are recorded:

T

E ]

Power Outage: any recognizable failure of the auxiliary power is recorded with the time

when power went down, the time at which it was restored, and an indication of which voltage
inputs were live (as displayed on the potential indicators) when powedaent Time Set

and Daylight Saving Time Change: these are recorded in the same list. They include the time
before the change, the time after the change, and an indication of whether it was a manual
(front panel or serial data) or automatic (Daylight Sgviime) change Register Freeze:

Each Freeze includes the time the Freeze was performed, as well as an indication of whether
the Freeze was manual (serial command) or automatic.

Register Preset: The most recent Register Preset is recorded with the time at which the Preset
occurred.

Test Mode: The most recent Test Mode session is recorded with the time at which the Test
Mode session was entered and left.

Calibration: The most recent Calibiat is recoded with the time at which dccurred.

Site Monitoring:Billing Period Reset: Ea@illing Period Reset evenincludesthe time at

which the reset was performed and an indication of whether the reset was automatic, a serial
command, or a froppanel reset.

Configuration: Eachconfiguration evenincludes the time at which the configuration

occurred as well as an indication of whether it was a{panel or remote (serial)

configuration.

Voltage Sag / Swell: ThBOOmost recent voltage sags or swells detected by the meter are
logged. Each event records the minimum, maximum, and average voltage and current and the
average power factor for the duration of the event.

*Note that some events (suchmpwer outages and freezes) ateoreported in the JEMRead Load
Profile download.
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MODEL NUMBER DESCRIPTION

This user manual is applicable to a broad ranglE=MStar [Imeter options. To determine the options
on your meter, read the model number located in the center front of the meter faceplate and compare it to

the following guide.

JEMStar Il Model Number

You build a model number by selecting options from esstéction.

JEMStar Il Base Meter Communication and 1/0 Options Additional Options Power Quality

Meter Form  |Enclosure Frequency |Current Class |Communication Options 1/0 Options Comms, Power, Time Sync Power Quality / PMU
05=Forms |S=S Base 50=50Hz [02=Class2 |0 [None 0 None 0 = No Additional Options 0 = No Additional Options
3 phase, A = A Base 60 = 60Hz |10 = Class 10 |1A [Single Serial: RS-232 DIO |Internal Ch 6D I/O
3 wire Delta |R = Switchboard 20 = Class 20 |1B |Dual Serial: RS-232/485 DIOP |Internal 6 Ch D I/O w/PS _|Ethermnet Options Power Quality Options
06 = Form 6 1C |Triple Serial: AO1 |Internal 4 Ch AO (0-1mA) PQ PQ Ready
3 phase, (2) RS-232/485, (1) RS-232 AO2 |Internal 4 Ch AO (4-20mA)IEC = IEC 61850 Protocol Meter can be upgraded in the fiel
4 wire Wye J1 = JEM1 Tall Retrofit 2A |Single Ethernet Port for a future PQ Option
08=Formsg |[91F = JEM1 Front Retrofi 2B |Dual Ethernet Port You can select 1 each of Items|Time Sync Options PQ1 PQ Basic
3 phase, J2 = JEM2 Retrofit DIO or DIOP 1B = IRIG-B Time Sync High Speed RMS, Power Availabil
4 wire Delta [J10 = JEM10 Retrofit AO1or AO2
09=Formo |98 = JEMStar Retrofit 3A [Internal Analog Modem EXDIO or EXAI or EXDA PQ2 PQ Advanced
3 phase, Q = Q121, 220 Retrofit (Ex. DIO/AOV/EXAI) Waveform capture, Harmonic
4 wire Wye Q4 = Quad 4 Retrofit You can select 1 each of Items: Recording, Flicker (includes

Q4T = Quad 4 Retrofit (Thll) 1,2,3 (Ex. 1B/2A/3A) Measurement Logging)
gsp;az‘:’" 45 [TD = MarkV Retrofit Measurement Recording Options
S Délta G1 = GE DS63 Retrofit DLP = Dual 16 ch Load Profile PQ3 PQ Max

G2 = GE DSW63 Retrofit| ML =Measurement Logging PQ Basic and PQ Advanced

: G3 = GE DS64 Retrofit (2x50 channels)

o= uniersal G4 = GE DSWe4 Retrofit
3 phase, G5 = GE Phase 3 Retrofi Meter Power Options
4 wire Wye G6 = GE DS65 Retrofit EAP = External Power (socket)
3wire Delta  |W = Westinhouse Retrofit DC =DC Power (19-58VDC)
(use WA Base |All retrofits are based on|
& SWBD) switchboard enclosure

Typical Model Number
JSII-09S6020-1B/2A/3A-DIOP

JSll JEMStar Meter
09 Form 9
S Socket Base
60 60 Hz
20 Current Class 20
Dual serial, single Ethernet, Analog
1B/2A/3A Modem
DIOP 6 Channel I/O w/ power supply




General Information

JEMStar Il Base Meter

Meter Form Enclosure Frequency [Current Class
05=Form5 | =S Base 50 =50Hz |02 = Class 2
3 phase, A = A Base 60 =60Hz |10 = Class 10
3wire Delta  [R = Switchboard 20 = Class 20
06 = Form 6
3 phase,
4 wire Wye J1 =JEMLI Tall Retrofit
08=Forms [|91F =JEML1 Front Retrofi
3 phase, J2 = JEM2 Retrofit
4 wire Delta  |J10 = JEM10 Retrofit
09=Eorm9 9S = JEMStar Retrofit
3 phase, Q =Q121, 220 Retrofit
4 wire Wye Q4 = Quad 4 Retrofit
Q4T = Quad 4 Retrofit (Tall)
gSpEaZZrm 4 [TD = MarkV Retrofit
3wire Delta G1 = GE DS63 Retrofit
G2 = GE DSW63 Retrofit

_ G3 = GE DS64 Retrofit
o - Unversal 1G4 = GE DSWe4 Retrofit
3 phase, G5 = GE Phase 3 Retrofi
4 wire Wye G6 = GE DS65 Retrofit
3 wire Delta W = Westinhouse Retrofit

(use WA Base

& SWBD)

All retrofits are based on
switchboard enclosure




General Information

Communication and I/O Options

Communication Options I/O Options

0 | None 0 None

1A | Single Serial: RE32 DIO | Internal Ch 6 D I/O

1B | Dual Serial: R%32/485 DIOP| Internal 6 Ch D 1/O w/PS

1C| Triple Serial: AO1 | Internal 4 Ch AO {dmA)
(2) R&32/485, (1) R232 AO2 | Internal 4 Ch AO {20mA)

2A | Single Ethernet Port

2B | Dual Ethernet Port

3A | Internal Analog Modem

You can select 1 each of ltems:

DIO or DIOP
AO1 or AO2

You can select 1 each of ltems:
1,2,3 (Ex. 1B/2A/3A)




General Information

Additional Options

Power Quality

Comms, Power, Time Sync

Power Quality / PMU

0 = No Additional Options

0 = No Additional Options

Ethernet Options

Power Quality Options

IEC =IEC 61850 Protocol

PQ PO Ready

Meter can be upgraded in the field

for a future PQ Option

Time Sync Options

IB =IRIG-B Time Sync

Measurement Recording Options

PQ1 PQ Basic

High Speed RMS, Power Availabi

PQ2 PQ Advanced

Waveform capture, Harmonic
Recording, Flicker (includes
Measurement Logging)

DLP =Dual 16 ch Load Profile

ML =Measurement Logging

(2x50 channels)

PQ3 PQ Max
PQ Basic and PQ Advanced

Meter Power Options

EAP = External Power (socket)

DC =DC Power (19-58VDC)
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General Information

SPECIFICATIONS

Product specifications are subject to change. Please consult the factory for updates, improvements, and
new features.

Meter Forms

Form Number Type
Form 5S, 5A, 5R 2 Element [2PTs, 2CTs] (3 phase, 3 wire Delta)
2 Element [2PTs, 2CTs] (3 phase, 3 wire Open Delta)
2 Element [2PTs, 2CTs] (3 Phase, 3 wire Network)
2 Element [2PTs, 2CTs] (3 phase, 3 wire Wye)
Form 6S, 6A, 6R 2-Y2Element [2PTs, 3CTs] (3 phase, 4 wire Wye)
Form 8S, 8A, 8R 3 Element [3PTs, 3CTs] (3 Phase, 4 wire Delta)
Form 9S, 9A, 9R 3 Element [3PTs, 3CTs] (3 Phase, 4 wire Wye)
Form 45S,45A,45R |2 EI| ement [ 3(PPhass, 3 wir2 Deltd) s |

U (Universal) 2 Element [2PTs, 2CTs] (3 phase, 3 wire Delta)
2 Element [2PTs, 2CTs] (3 phase, 3 wire Open Delta)
A-Base and 2 Element [2PTs, 2CTs] (3 Phase, 3 wire Network)

Switchboard Meters | 2 Element [2PTs, 2CTs] (3 phase, 3 wire Wye)

2-Y2 Element [2PTs, 3CTs] (3 phase, 4 wire Wye)

3 Element [3PTs, 3CTs] (3 Phase, 4 wire Delta)

3 Element [3PTs, 3CTs] (3 Phase, 4 wire Wye)

2 El ement [ 3(PPhass, 3 wir2 Deltd) s |

Current Classes
2 Amp (.0017 2A)
10 Amp (.00271 10A)
20Amp (.00271 20A)

Measured Quantities

Integrated quantities

Integrated quantities are power measurement quantities that are integrated over time, and which may be
accumulated. Integrated quantities are used for developing Consumption, Fixed or Sliding Window
Demand (Peak or Coincident), Load Profile, or Pulse &rdutputs.

JEMStar limeasures the following integrated quantities:

Watthours delivered/receiveNget/Absoluteperphase, polyphase total
VARhours delivered/receivetet/Absoluteperphase, polyphase total
VAhours delivered/receivedet/Absoluteperphase, polyphase total
Amphours, pephase (up to 3 phasepplyphase total

Qhours delivered/receivelet/Absoluteperphase, polyphase total
V2hours, Ahours pemphase, plyphase total

=4 =8 =4 -8 -4 -4

Instantaneous quantities

Instantaneous quantities are skierm average or RMS measurements of electrical characteristics in a
circuit. Instantaneous quantities are suitable for Instantaneous Registers, or analog outputs.
JEMStar limeasures the following instantaneous quantities:

11



General Information

=4 =8 =45 _-4-5_-4_-9_9_--4_-°

Watts and VARs delivered, received, or bidirectionalgeaise, polyphase
VA delivered, received, or bidirectional pphase, polyphase

Q delivered, received, or bidirectional gerase, polyphase

Volts and Volt$ perphase (up to 3 phases)

System Volts (average of 2 or 3 phases depending on meter form)
Amps pefrphase, polyphase plus Neutral Current

Amps’ per-phase, polyphase

PF perphase, polyphase

Frequency

Volts THD perphase

Amps THD perphase

Uncompensated Quantities

JEMStar llis able to simultaneously provide both uncompensated and transfamtiee-loss

compensated measurements for Watt / Watthour, VAR / VARhour, VA / VAhour, Q / Qhour, and Power
Factor quantities in Display Registers, Load Profile, and KYZ pulse outjn#$og outputs are always

loss compensated if compensation is enabled in the meter.

Input Range Limits and Burdens

Current Inputs and Burden

Class 2
9 Starting Current: 0.001 A
1 Operating Range: 0.001 to 2A
1 Maximum Overload with accuracy: 2.2A
1 Maximum Continuous Overload without damage :3A
M Burden: < 0.5VA @ 2A Socket
< 0.5VA @ 2A Switchboard
Class 10, 20
i Starting Current: 0.002A
1 Operating Range: 0.002 to 20A
1 Maximum Overload with accuracy: 22A
1 MaximumContinuous Overload without damage 30A
1 Burden: < 0.125VA @ 10A Socket

< 0.5VA @ 20A Socket
< 0.625VA @ 10A Switchboard
< 2.5VA @ 20A Switchboard

Voltage Inputs and Burden

Operating Range 3 Phase: 55 to 306 Vac-{ll) 95530 Vac(L-L)
Maximum Overload 550 VacL-L
Burden 0.5 VA @ 530V

Current Overload
1.5x rated class current continuous 20x rated class current for 1 second

Auxiliary Power and Burden
Socket Meters, Base or Abase

12



General Information

Self Powered (standard)
551 530VAC self powered from any of the three phases
Maximum burden of 25VA total or 15VA per phase.

Externally Powered (optional)
551 530VAC or 90 300VDC externally powered via a cable
Maximum burden of 25VA.

Switchboard

551 530VAC or 90 300VDC externally powered via terminals
Maximum burden of 25VA.

Operating Frequency Range

Clock

50Hz 42.557.5Hz
60 Hz 51-69 Hz

50/60 Hz

AC Line frequency can be used as time synchronization input

When the AC line sync is selected, it will be used as a backup time sync whenever there is
no other external time sync connected.

Internal Crystal

The internal crystal will be used whenever there is no external time sync methods used.
Accuracy: 0.5 sec/day

The internal clock is maintained by a battery when powered is off.

Battery life: 10 years

IRIG -B

Time sync input (modulated or gheodulated) accurate to- ms UTC Time

Modulated or Demodulatg@utosensing)9.3K ohm input impedance

The IRIGB Option can be used for external time synchronization. When enabled, the
IRIG-B becomes the default time sync. When not available, the meter reverts to the AC
Line Sync or Internal Crystal.

13



General Information

Accuracy

The nominal conditions referenced in the specifications are defined as follows:
lcLass = Meter Class Current

Vinput = Nominal Input Voltage
Ta = Test Amperes % Class Amps

Full Scale = ¢t assX VinpuT

Class 10 and 20:

Watthours

Class 10 Input

Class 20 Input

Accuracy (PF=1)

Accuracy (PF=0.5

Current Current lag)
(per phase, polyphase total) 0.5t010 A 0.5t0 20 A 0.05 % RD 0.07 % RD
(0.01% RD typ) (0.01% RD typ)
0.1to 0.5 A 0.1to 0.5 A 0.15 % RD 0.2% RD
0.05t0 0.1 A 0.05t0 0.1 A 0.2 % RD 0.35% RD

VARhours

(per phase, polyphase total)

Class 10 Input

Class 20 Input

Accuracy (PF=0)

Accuracy (PF=0.5

Current Current lag)

0.2t0 10 A 0.2t0 20 A 0.1 % RD 0.15 % RD
0.1t0 0.2 A 0.1t0 0.2 A 0.2 % RD 0.25 % RD
0.05t0 0.1 A 0.05t0 0.1 A 0.3 % RD 0.35% RD

VAhours, Qhours

Class 10 Input

Class 20 Input

Accuracy (PF=1)

Accuracy (PF=0.5

Current Current lag)

(per phase, polyphase total) 0.2t0 10 A 0.2t0 20 A 0.1 % RD 0.15 % RD
0.1t0 0.2 A 0.1t0 0.2 A 0.2 % RD 0.25 % RD
0.05t0 0.1 A 0.05t0 0.1 A 0.3 % RD 0.35 % RD

Volts?hours Class 10 Input Class 20 Input Accuracy
Current Current

(per phase, polyphase total) O0to 10 A 0to20 A 0.1 % RD

AMP?hours Class 10 Input Class 20 Input Accuracy
Current Current
0.3t0 10 A 0.3t020 A 0.5 % RD

(per phase, polyphase total) 0.1t0 0.3 A 0.1t0 0.3 A 2.0% RD

AMPhours Class 10 Input Class 20 Input Accuracy
Current Current
0.3t0 10 A 0.3t020 A 0.1 % RD

(per phase, polyphase total) 0.1t0 0.3 A 0.1t0 0.3 A 0.2 % RD

Instantaneous Watts

Class 10 Input
Current

Class 20 Input
Current

Accuracy (PF=1)

Accuracy (PF=0.5
lag)
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General Information

(per phase, polyphase total) 0.5t010 A 0.5t0 20 A 0.1% RD 0.12 % RD
0.1t00.5A 0.1t00.5A 0.2 % RD 0.25 % RD
0.05t0 0.1 A 0.05t0 0.1 A 0.25 % RD 0.4 % RD

Instantaneous Vars

(per phase, polyphase total)

Class 10 Input

Class 20 Input

Accuracy (PF=0)

Accuracy (PF=0.5

Current Current lag)

0.2t010 A 0.2t0 20 A 0.15 % RD 0.2% RD
0.1t0 0.2 A 0.1t0 0.2 A 0.25 % RD 0.3% RD
0.05t0 0.1 A 0.05t0 0.1 A 0.35% RD 0.4 % RD

Instantaneous VA, Q

Class 10 Input

Class 20 Input

Accuracy (PF=1)

Accuracy (PF=0.5

Current Current lag)

(per phase, polyphase total) 0.2t0 10 A 0.2t0 20 A 0.15 % RD 0.2% RD
0.1t00.2 A 0.1t00.2 A 0.25 % RD 0.3% RD
0.05t0 0.1 A 0.05t0 0.1 A 0.35 % RD 0.4 % RD

Instantaneous Amps Class 10 Input Class 20 Input Accuracy
Current Current

(per phase, polyphase total) Oto10 A 0Oto20 A 0.04 % RD

+ 0.025 % Iclass
0.15t0 10 A 0.15t0 20 A 0.4 % RD

Instantaneous Amps? Class 10 Input Class 20 Input Accuracy
Current Current

(per phase, polyphase total) 0.3t010A 0.3t0 20 A 0.5 % RD
0.1t0 0.3 A 0.1t0 0.3 A 2.0% RD

Class 2:

Watthours Class 2 Input | Accuracy (PF=1) Accuracy (PF=0.5

Current lag)
(per phase, polyphase total) 0.1to2 A 0.1 % RD 0.2 % RD
0.05t0 0.1 A 0.2 % RD 0.3% RD
0.015 to 0.05 0.4 % RD 0.6 % RD
A
Varhours Class 2 Input | Accuracy (PF=0) Accuracy (PF=0.5
Current lag)
(per phase, polyphase total) 0.1to2 A 0.15 % RD 0.2 % RD
0.025t0 0.1 A | 0.4% RD 0.5% RD
0.01 to 0.025 0.8 % RD 0.9 % RD
A
VAhours, Qhours Class 2 Input | Accuracy (PF=1) Accuracy (PF=0.5
Current lag)
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General Information

(per phase, polyphase total) 0.1to2 A 0.15 % RD 0.2 % RD
0.025t0 0.1 A | 0.4% RD 0.5% RD
0.01 to 0.025 0.8 % RD 0.9 % RD
A

Volts?hours Class 2 Input | Accuracy
Current

(per phase, polyphase total) Oto2 A 0.1 % RD

AMP?hours Class 2 Input | Accuracy
Current
0.03t02 A 0.5% RD

(per phase, polyphase total) 0.01t00.03A | 20% RD

AMPhours Class 2 Input | Accuracy
Current
0.1to2A 0.3% RD

(per phase, polyphase total) 0.01t0 0.1 A 2.0% RD

Instantaneous Watts Class 2 Input | Accuracy (PF=1) Accuracy (PF=0.5
Current lag)

(per phase, polyphase total) 0.1to2A 0.15% RD 0.25 % RD
0.05t0 0.1 A 0.25 % RD 0.35% RD
0.015 to 0.05 0.45 % RD 0.65 % RD
A

Instantaneous Vars Class 2 Input | Accuracy (PF=0) Accuracy (PF=0.5
Current lag)

(per phase, polyphase total) 0.1t02 A 0.2 % RD 0.25 % RD
0.025t0 0.1 A | 0.45% RD 0.55 % RD
0.01 to 0.025 0.85 % RD 0.95 % RD
A

Instantaneous VA, Q Class 2 Input | Accuracy (PF=1) Accuracy (PF=0.5
Current lag)

(per phase, polyphase total) 0.1t02 A 0.2 % RD 0.25 % RD
0.025t0 0.1 A | 0.45% RD 0.55 % RD
0.01 to 0.025 0.85 % RD 0.95 % RD
A

Instantaneous Amps Class 2 Input | Accuracy
Current
Oto2A 0.04 % RD

+0.025 % Iclass
(per phase, polyphase total) 0.025t0 2 A 0.4 % RD
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General Information

Instantaneous Amps? Class 2 Input | Accuracy
Current
(per phase, polyphase total) 0.03to 2 A 0.5% RD
0.01t0 0.03 A | 2.0% RD
Class 2, 10, 20
Instantaneous Volts Class 2 Class 10 Class 20
(per phase, polyphase total) 0.04% RD 0.04% RD 0.04% RD
Instantaneous Volts? Class 2 Class 10 Class 20
(per phase) 0.15 % RD 0.15 % RD 0.15 % RD
Frequency Class 2 Class 10 Class 20
(phase A) 0.001 Hz 0.001 Hz 0.001 Hz
Instantaneous Power Factor Class 2 Class 10 Class 20
(per phase) 0.002 % 0.002 % 0.002 %
*(FS/ * (FS /VA)phase | * (FS/VA)phase
VA)phase
Instantaneous Power Factor: Class 2 Class 10 Class 20
Form 5 (system) 0.002 % 0.002 % 0.002 %
*(2FS/ *(2FS/ *(2FS/
VA)phase VA)phase VA)phase
Form 6, 8/9 (system) 0.002 % 0.002 % 0.002 %
*(3FS/ *(3FS/ *(3FS/
VA)phase VA)phase VA)phase
Volts THD: Class 2 Class 10 Class 20
(system) 0.5% RD 0.5% RD 0.5% RD
Amps THD: Class 2 Class 10 Class 20
(system) 0.5 % RD 0.5 % RD 0.5 % RD
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General Information

Loss Compensation

Type:
Features:
Compensation

Characteristics:

Loss Compensation
On Registers:

Transformer Loss Compensation (TLC)
Line Loss Compensation (LLC)

Separate coefficients for delivered and recepeder
Userconfigurable

Line Watt loss

Transformer copper Watt loss
Transformer copper VAR loss
Transformer iron Watt loss
Transformer iron VAR loss

Watts, Watthours, VARS, VARhours, VA,
VAhours, Q, Qhours, PF

NOTE: Registers, Load Profile channels, or KYZ Pulse outputs thatdikedually selected to be
"compensated" iIdEMWare llhave the following accuracy modifications:

Class 10, 20 Class 2 current accuracy modifier (add to
current range range accuracy listed above)
0.3A to Class 0.03A to Class add 0.05% of reading
Amps Amps

up to 0.3A up to 0.03A add 0.10% of reading

For example, an uncompensated Watthour register will have an accuracy of 0.12% at 10 A and 1.0
PF. If the same register is compensated (even though no compensation is enabled in the meter
overall), that register will have an accuracy of 0.07%. See thiEEMWare Il User Manual
(document1079699) for details on how to select a register as "uncompensated.”

Auxiliary Power

Requirements: 5571 530 Volts AC

907 300Volts DC (switchboard modebnd socket/ABase with
External Aux Power Options

197 58 Volts DC (switchboard models and sockeBAse with
Low Voltage DC Power Option DC)

Source: S-base and Aase: derived frorthree phasgoltage input
Switchboard: separate terminals, AC or DC

Auxiliary Power Burden: 25VA maximum

Power Factor Influence: Maximum additional error due to power factor influence is

+0.002%/P.F. for P.F. less than 0.5.
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General Information

Frequency Range

50 Hz 42.557.5Hz
60 Hz 51-69 Hz

Clock Accuracy

External tracking Accuracy of the clock is directly determined by the power

(line frequency): system frequency, except during loss of auxiliary power to th
meter. The internal reference accuracy is applicable for that
period.

Internal Tracking: 0.5 seconds per day maximuror.

External Time Sync Option IRIG-B +/- 1 msec accuracy

Meter Creep

The meter does not creepo pulses or registration will occur on any function that depends on current
with the current circuit open

Analog Outputs (Option)
4 Channels
Factory configurable for eitheil @ mA or 4 20 mA
Accuracy: 0.15% of full scale
Analog output accuracy is derated by 75 ppm of Rated Opgyudegree C difference from
nominal

Test Outputs

Type IR LED test pulse output provided through the optical port
transmitter; emits bidirectional (delivered or received energy) Wh
pulse when meter is in Normal mode, test pulse based on
displayed register when in Test mode.

Digital Inputs/Outputs

6 Channels
User configurable for either an input or output
When configured as an input the channel shall have the following requirements:
Selectable as Form A or KYZ
Maximum 40Vdc input
1 mS time accuracy
Ability to capture 10 transitions per second
* An optional isolated 24Vdc supply is available to be used for a contact input
wetting voltage

19



General Information

When configured as an output the channel shall have the following requirements:
Selectable as Form A or KYZ
200Vdc, or 200 V peak AC @ 50mA contact rating
Ability to transmit 25 transitions per second

Registers

Instantaneous
Characteristics

Displayed Quantities:

- Updated every 1.5 seconds
- Average of 1.5 seconds

Per Phase and Polyphas®#/ Del, W Rec,, W Bidirectional, VAR Del, VAR Rec, VAR Q1,

Per Phase
Phase A only

Consumption (Integrated Values)
Characteristics

Displayed Quantities:

VAR Q2, VAR Q3, VAR Q4, VAR Bidirectional, VA Del, VA
Rec, VA Bidirectional, Volts, Amps, Q Del, Q Rec, Q
Bidirectional, PF Del, PF Rec, PF Bidirectionaf, ¥?

Volts THD, Amps THD

Frequency

- Updated no less than every 2 seconds

- Configurable to be associated with any Ti@feJse (TOU)

Rate. If associated with any rate other than Total, the
Consumption Register shall accumulate only energy measured
while that rate is active

Per Phase and Polyphas@/h Del, Wh Rec\Wh Net, Wh AbsoluteYARh Del, VAR Rec,

Displayscaling

Preset

Register Retrieval

Average Power Factor
Characteristics

Display

VARh Net, VAR Absolute)VAh Del, VAh Rec,Vah Net,VAh
Absolute, VAR per quadrant, Ah, Qh Del, Qh RechyA%h

In secondary (at meter terminals) or primary (at PT / CT input)
units

Any desired value that may be displayed

By anycommunicatiorport

Configurable to be associated with arigne of Use (TOU) Rate.

If associated with any rate other than Total, the Average PF
Register is based only on energy accumulated while that rate is
active. Average Power Factor is available only as a register.

Average Power Factor (PF) for the Billing Period.
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General Information

Calculation

The PF is calculated continuously from Watts and VAs
accumulated since the last Billing Period Reset. The
accumulators are cleared on a Billing Period Reset.

Demand (Fixed or Sliding Window)

Displayed Quantities:

Per Phase and Polyphas®/ Del, W Rec, VAR Del, VAR Rec, VA Del, VA Rec, VAR per

Display scaling

Demand Interval Length

Preset

Register Retrieval

Peak Demand
Displayed Quantities

Characteristics

Time of Peak Demand
Displayed Quantities

Coincident Demand
Displayed Quantities:

guadrant, A, Q Del, Q Rec

In secondary (at meter terminals) or primary (at PT / CT input)
units.

1,2,3,4,5,6, 10, 12, 15, 20, 30, or 60 minutes

Configurable for one or more subintervals per interval, as long as
the total interval length (number of subintervals per interval times
subinterval length) equals one of the perilisted above. No

more than 12 subintervals per interval.

Any desired value that can be displayed

By anycommunicatiorport

Normal peak, Cumulative Demand, or Continuous Cumulative
Demand

Configurable to be associated with any Time of J¥@U) Rate.

If associated with any rate other than Total, the Peak Demand
Register is calculated only on energy measured while that rate is
active.

Time or Date at which the corresponding Peak Demand occurred

Per Phase and Polyphas#/ Del, W Rec, VAR Del, VAR Rec, VA Del, VA Rec, VAR per

Display scaling

Demand Interval Length

Preset

quadrant, A, Q Del, Q Rec

In secondary (at meter terminals) or primary (at PT / CT input)
units.

Matches the corresponding Peak Demand length

Any desired value that may be displayed
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General Information

Register Retrieval By anycommunicatiorport

Coincident Power Factor
DisplayedQuantities Average PF over the Demand Interval in which a Peak Demand
was established

Thermal Demand
Types Thermal Demand
Peak Thermal Demand
Time of Peak Thermal Demand

Displayed Quantities:
Per Phase and Polyphas®/ Del, W Rec, VAR Del, VAR Rec, VA Del, VA Rec, VAR per
guadrant, Volts, A, Q Del, Q Rec, PF
Per Phase Volts THD, Amps THD
Phase A only Frequency

Demand Prediction
Displayed Quantities:
Per Phase and Polyphas@/ Del, W Rec, VAR Del, VAR Rec, VA Del, VA Rec,
VAR per quadrant, Amp, Q Del, Q Rec

Periodic Self-Read
Records Displayed Date and time of the Self Read
Health Status summary
Up to 4 Registering quantities

Storage Up to the 36 most recent Self Read records

Configurable for: I Every Demand (Sub)Interval Closure
i Every Houri Every Dayi Every Month
i Every Billing Period Reset

Status
Storage Time, date, firmware version, comm setting, and health status

Time Of Use (TOU)

T Four season schedules

T Nine day types including each day of the week and two holiday
types

T Twenty-year calendar with up to 200 holidays specified

I Each measurement register can be associated with one of nine
time-of-use rates (A H, and Total)

T Up to eight rate changes can be specified for each day type
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General Information

Totalization
Characteristics - Specialpurpose Consumption registers
- Displayed quantities, scaling, preset, and register retrieval are
identical to Consumption registers.
- Combinemultiple meter readings through digital inputs and
outputs
Load Profile

Displayed Quantities:
Per Phase and Polyphas#/h Del, Wh Rec, VAR Del, VARh Rec, VAh Del, VAh Rec,
VARNh per quadrant, Ah, Qh Del, Qh Rec, AW.Del, Avg. W
Rec, Avg. VAR Del, Avg. VAR Rec, Avg/AR per quadrant,
VA,Volts, Amps, Power Factor, Hertz, VolttHD, AmpsTHD,
Pulses, Status,AV?, A%h, V?h, Q, Qhr, Totalization channels
12

T Up to 32 channels of storagéq standard)

T Programmable interval length (1, 2, 3, 4, 5, 6, 10, 12, 15, 30,
and 60 minutes); independent of Demand Interval

Meter Memory
1GB NAND Flash (Non Volatile), 2GB RAM (Volatile)

The JEMStatl uses a combination of nerolatile NAND Flash memory, RAM (volatile memory) and
battery backed memory. The distribution of memory for various functions is described below:

Meter Configuration - Storedinnow ol ati |l e memory the moment i

Register Measurements Stored in norvolatile memory every 1 minute or directly after a Freeze
command. Battery backed memory used to temporarily store
measurements since the last write.

Load Profile Data Stored in norvolatile memory after an interval hesen completed
Battery backed memory used to temporarily store load profile data since
the last interval write.

Event Logs Stored in norvolatile memory after an event occurs.
Power Quality Data Stored in norvolatile memory at the completion of every event.
Clock - The metero6s internal <c¢clock saves

memory. If power is removed from the meter and the battery is dead (or
removed), the time will revert tmidnight, January 1, 1974@pon power

up.
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General Information

Communication Ports

Optical (Port 1)

RS-232 (Port 2i 4) (optional)

RS-485 (Port 3, 4) (optional)

Internal Modem (Port 5) (optional)

Ethernet (Port 6, 7) (optional)

Type 2, Front panel mounted

Mating Sensor can be attached with the meter cover installed
(magnetic type), or cover removed (hanging type)

Complies with ANSI C12.1:3991, Section 3.6

Uses JEM Binary Protocol

User configurable for 300 19200 baud

Primarily used for calibration, verification and configuration

Supports Tx, Rx, Gnd, and RTS signals

Half duplex operation

Configurable for 300 115,20 baud

Mutually exclusive with RS185 option(Ports 3,4)
Configurable for alDEMStar llprotocols

Primarily used for direct connection to RTU, ext modem

Supports Tx, Rx, Gnd signals

Configurable for 300 115,200 baud

Mutually exclusive with R&32 option

Configurable for alDEMStar llprotocols

Network up to 32 meters with CommRepeater option
Recommended max. cable length: 4000 feet; actual length is

dependent upon environment

i
i
i
T Fixed IP Address per Ethernet Port

56k Analog Modem

Cell Modem (CDMA: Verizon, Sprint)
(GSM/GPRS: Cingular, AT&T, Rogers;NMobile)
ConfigurableAnswer& Phone Home schedules
Configurable for JEM Binary protocol

12 simultaneous users
10 BaseT/100 BaserX
Optional internal Web server

Configurable for JEM Binary protocol
JEM Binary (max 4)

Modbus TCP/IP (max 2) Master/Slave
DNP Protocol (max 5)

IEC 61850 (max 1)
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General Information

Call-Home on Power Outage Modem Option (optional)
T Internal modem that calls up to 4 telephone numbers and

Communication Repeater (optional)

Communication Protocols

transmits a message during power failure
T User configurable phone numbers and messages

T Permits up to 32 meters to be grouped using a single internal

modem

I Requires the R885 option installed in each meter of a group

Protocol

Port 1

Port 2

Port 3

Port 4

Port 5

Port 6

Port 7

Optical

RS-232

RS-232/485

RS-232/485

Modem

Ethernet

Ethernet

JEM Binary

1

1

1

1

4

4

Modbus RTU

1

1

1

Modbus TCP/IP

DNP

DLMS/COSEM

IEC 61850

PR [ON

P RO N

Environmental

Temperature

1 Operating

T

o Continuous operating temperatu@0 to +70°C

Short term (24 hour maximum operating temperature) per ANSI C12.20C+85

o]
o Display operating range20 to +55°C
o]

Basic meter accuracy shall be derated by 50 ppm of Rated Output per degree C
difference from nominal

Storage

0 The storage temperature range shal3gzo +85°C

25



General Information

Humidity

1 Continuous operating humidit§5% at +40°C

Insulation
Voltage / Current Inputs

Auxiliary Power Input:

(Switchboard only)

Contact Inputs

Contact Outputs

Communication Ports

RS-232/485, Ethernet:

Modem

Surge
o |EC 610004-5

Magnetic Field

In accordance with ANSI Standard C12.20

1500 Vrms, 60Hz for 1 minute between Aux. Power

and voltage input.

2500 Vrms, 60Hz for 1 minute between Aux. Power and all other
inputs, outputs and case.

500V RMS, 60Hz for 1 minute between each contact input circuit
and any other contact input circuit

1 kV RMS, 60Hz for 1 minute between each contact input circuit
and all other circuits, terminals, and case

500V RMS, 60Hz for 1 minute between each contact output
circuit and any other contact output circuit

1 kV RMS, 60Hz for 1 minute between each contact output circuit
and all other circuits, terminals, and case

1 kV RMS, 60Hz for 1 minute between the-R$2/485 and
Ethernet circuits and all other circuits, terminals, and case

1 kV RMS, 60Hz for 1 minute between the modem telephone line
circuit and all other circuits, terminals, and case

1 100 Aturn
EFT
1 IEC 610004-4
o 5/50nS
0 4kV on power inputs
o0 2kV on inputs/outputs
SWC

1 IEEE 37.90.1, 2.5kV oscillatory

RF Susceptibility

1 15V/m, 200kHz to 10 GHz
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General Information

Emissions
1 FCC Part 15, subpart A, class A

ESD
1 IEC 610004-2, 15kV

Agency Standards and Certification

ANSI Tested and certified to comply with ANSI Standard Q022010
The Sbase and Aase meet ANSI C12.20, for class A emissions

FCC The internal modem complies with FCC Part 68
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INSTALLATI ON

CASE STYLES

JEMStar llis available in the following case styles:

1 Socket connected (S base), conforming to ANSI standagi182004 Section 5
1 Small Switchboard case
1 Adapter to convert-Base meter to bottowwonnected (Abase) style

Size and Weight

1 S base: 5.5 pounds
1 Meter with A-base adapter: 7.5 pounds
1 Small switchboard case: 11.5 pounds

6.18 >

A

8.00"
Measurement reference plane is the
J L bottom of the socket-base outer lip
S b e e
L T 1 |
1.39
L) bl
!4 6.93” >

S-Base MeteDimensions
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Installation and Operation

A-Base Mounting

For #10-12 Screw in accessible
position. ( the hanger bracket
must be rotated 180°

--------- 1.'58
For #10-12 Screw &
in hidden position. |~ & %
a6.7/ 587 956
For #10-12 Screw f M, g
two places i P o’
_.:..f ........................................... l_
: : 2.58
6.22
7.18
I 1
(7.03 WITH COVER REMOVED)
Adj top bracket provides 2 top hole locations as noted
A-Base Adapter Mounting Dimensions
(WithS-base meter installed, total depth i

IMPORTANT: When installing the meter lockin

g ring on thebAse adapter, be sure that the ground

tab on the right side of the adapter is securely fittgderthe ring.

Ground tab

Ring mounted correctly
with tab underneath

29
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Installation and Operation

Switchboard Case Mounting

6.80 6.19 .44
—
O
<— 2.13 —=
Switchboard Case Meter Dir%ensions
Panel Cutout Dimensions
- 569 ———————»
.25 DIA.
‘ 2.84 (4 Places)
o[——— ‘7 — ——0—
| | |
\ ¢ \
|
|
8.63 8.25
(E[ - - -
4.31 413
Ol——— — — ——|0

- 3.03— >
Li 606 —
65595-1B
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Installation and Operation

CURRENT AND VOLTAGE INPUT WIRING

Meter Forms

Form Number

Type

Form 5S, 5A, 5R

2 Element [2PTs, 2CTs] (3 phase, 3 wire Delta)

2 Element [2PTs, 2CTs] (3 phase, 3 wire Open Delta)

2 Element [2PTs, 2CTs] (3 Phase, 3 wire Network)

2 Element [2PTs, 2CTs] (3 phase, 3 wire Wye)

Form 6S, 6A, 6R

2-Y2 Element [2PTS3CTs] (3 phase, 4 wire Wye)

Form 8S, 8A, 8R

3 Element [3PTs, 3CTs] (3 Phase, 4 wire Delta)

Form 9S, 9A, 9R

3 Element [3PTs, 3CTs] (3 Phase, 4 wire Wye)

Form 45S, 45A, 45R

2 El ement [ 3(PPhass, 3 wirz Deltad) s |

U (Universal)

A-Base and
Switchboard Meters

2 Element [2PTs, 2CTs] (3 phase, 3 wire Delta)

2 Element [2PTs, 2CTs] (3 phase, 3 wire Open Delta)

2 Element [2PTs, 2CTs] (3 Phase, 3 wire Network)

2 Element [2PTs, 2CTs] (3 phase, 3 wire Wye)

2-Y2 Element [2PTS3CTs] (3 phase, 4 wire Wye)

3 Element [3PTs, 3CTs] (3 Phase, 4 wire Delta)

3 Element [3PTs, 3CTs] (3 Phase, 4 wire Wye)

2 El ement [ 3(PPhaéss, 3 wir2 Deltad) s |
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Installation and Operation

mzZ—r

Form 5S 2 Element 3 Wire Delta

B (or N)

3 Phase
3 Wire Delta

| e

O>»O0Or

Front View
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Installation and Operation

mzZ—r

Form 6S 2': Element 4 Wire Wye

3 Phase
4 Wire Wye

O>»Or

6S25E4WW

Front View
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Installation and Operation

mZ—r

Form 8S 3 Element 4 Wire Delta

3 PHASE
4 WIRE DELTA

O>»O0r

Front View

8S3E4WD
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Installation and Operation

mZ—r

Form 9S 3 Element 4 Wire Wye

3 Phase
4 Wire Wye

O>»O0Or

= 9S3E4WW

Front View
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Installation and Operation

mzZ—r

Form 45S 2 Element 3 Wire Delta

C A
B (or N)
3 Phase
3 Wire Delta
% |
N Front View
L
B . 2
/\_. P
A 3 \

\4

* Can be used in Form 45S Application if:
1) 3 Wire Delta Service
2) Socket terminal marked * is not connected. —

4582E3WD
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Installation and Operation

mZ2 —r

Form 5A 2 Element 3 Wire Delta

C A
S
=
B (OR N)
3PEASE
3 WIRE DELTA
oO|Jo|[OJ]OoO]J]O|]0O]|O
O 0 0O @O
Cc| C a a |a |C
®
|: & —@
NN LA
L
3 (0]
A
—a—— /\—o D
@ -\

— 5A2E3WD

FRONT VIEW
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Installation and Operation

mZ —r

Form 6A 2 1/2 Element 4 Wire Wye

C A
N
.E B —
= 3 PHASE
4 WIRE WYE
o|o(le O o|0@ |0
Alc L
OlOIO O O O O|lO
A B 5 B |
Jd ']
il — A —1
vV VvV
AL L
o)
' \v/\v/_' g
oo
FRONT VIEW BA2BEAWW-A
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Installation and Operation

mZ—r

Form 8A 3 Element 4 Wire Delta

[@FaN

i

]

i

3 PHASE
4 WIRE DELTA

O>»O0Or

Front View

8A3E4WD
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Installation and Operation

m2ZzZ - r

Form 9A/UA 3 Element 4 Wire Wye

= c A
N
o|o®|® O o\}\% —
AlB N
OlOIO0|10 O O OO0 B
Al |B] |IC G b a 3 PHASE
4 WIRE WYE
® ® L o
k L) —
10 At p—
l :-\v/\v -
O
‘ A/ 4
L L 4 L 4
FRONT VIEW — 9AUABE4WW
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Installation and Operation

mz — r

Form UA 2 Element 3 Wire Delta

A
B
3 PHASE
& sl& o =les 4 WIRE DELTA
A B |C ‘\
QL L10 OlQ O™ swrn
L 4 @ L g
L.
1 M —=ar—
L
0
L 4 = \V/\v/ g
® L
FRONTVIEW — — UnzEaID
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Installation and Operation

5R Switchboard 2 Element 3 Wire Delta

LINE
A B C c A
B (or N)
._
L - 3 Phase
3 Wire Delta
.—
[=.c =
N VWV VYV /
VYVY INYVY
g 7 5 3 1
> C A A
10 of I3 wd »2
c a 'R\
'\ <
B (or N)
1
\—Shr:-rting
IJ Contacts
4?
| he
A B C
LOAD Back View SRSBZEIWD
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Installation and Operation

6R Switchboard 2': Element 4 Wire Wye

LINE
N A B C " X
B
= 3 Phase
[ 4 Wire Wye
™
_.C A :.
—’w":| [ —
E‘c a :.
VVVVVYVYV Vv VYV
AV ?/ \V; Y VYV V VvV V
bO 7 95 3 ®1
C C B A A
¢10 08 b6 4 ¢2
C (o] b a a
d I\
\— Shorting
| J 'J | ) Contacts
4?4 <
t? i @ @
A B C 6RSB25E4WW
LOAD Back View
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Installation and Operation

9R/UR Switchboard 3 Element 4 Wire Wye

LINE
A B C c A
[ ’3 E
L 4 L —
B
3 Phase
g. 4 Wire Wye
®
&~~~ A8.0.0 o =|
:.. E- :.
CAUTION:
VAR R A A2 R AR Thls |sa3e|§ment meter
VVVV VYV VIV V V masmaII_SWItchpoard .
( case and is not pin-for-pin
19 7 12 3 ' compatibale with the
8 c 8 A & 20-terminal M1 standard
910 | 8 6 4 2 connections.
c c b a N
|
\_ Shorting
d I) Contacts
/»4 4
t} 3_ ® ® ®
A B C 9RURSB3E4WW
LOAD Back View
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Installation and Operation

UR Switchboard 2 Element 3 Wire Delta

LINE
A B C c A
B (or N)
'—
[ 3 Phase
3 Wire Delta
o —
——.C A—, _:_
r/'Y'\fY'\__
:.C a :.
VVVVVYVYV \\/AN/J
Y VY T T \VJ Y VY
®9 7 5 3 ®1
C A A
¢10 08 6 o4 2
C (o] a \\
N
B (or N)
\
\— Shorting
] J I J Contacts
4? 4?
. &
A B C
LOAD Back View URSB2E3WD
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Installation and Operation

EXTERNAL CONNECTIONS

JEMStar lluses industrstandard power connector configurations consistent with the standards listed in
the Specifications sectiodlEMStar lISwitchboard Case power connectors will accept 12 gauge solid
wire or a ring or spade lug.

Connections that are intended to be made and broken during normal meter operation (e.g. temporary data
connections, Test Pulse pickup, etc.) are accessible without exposing the operator to live power terminals
or conductors.

OtherJEMStar llelectrical connections (e.g. Contact Outputs, Contact Inputs, Modem) are brought
outside the meter as pigtail leadsl(&se, Abase) of an appropriate wire gauge and insulation to
maintain the electrical requirements of ANSI standards. The Switchboalel provides user
connections on reanounted terminal blocksr connectors

Grounding Recommendations

It is important to ensure that td&EMStar Iimeteris properly grounded. The-Igase and Aase models

are constructeder ANSI C12.10 standards and the ground tabs on the rear of thenmstdye properly
connected to earth ground through the sockes. Switchboard case is steel and must have a good
protective groundio ensure that the entire housing is safee switchboard housing has an earth ground
terminal at the rear of the housin§upply an adequate, leimpedance ground to tiEMStar licase

and verify with an ohmmeter. Be sure not to make grounding connections on painted surfaces. All
signal inputs and outputs that will be wired for extended distances frodEM8tar lIshout be

shielded cables, with the shield grounded at one end. The instrument PT and CT commons should be
grounded consistent with your companyds wiring

Signal Inputs

Voltage Inputs
The meter will operate continuously at any voltage within the nominal rangei &3&5 volts while still
meeting all operational specifications.

Refer to the Specificati@section for input burden.

Current Inputs
The JEMStar llis configured at manufacture for one of the standard current Class ranges listed in the
Specifications section. EadEMStar llcurrent input can withstand a continuous overload of 1.5 times
the Class current, or 20 times the Class current for 0.5 second without damage or permanent change in
registration. Refer to the Specifications section for input burden
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Installation and Operation

AUXILIARY POWER

For Sbhase and Abase modelghe standard meter configuratios Self Powered via thehase AB & C
voltage inpus. The power supply will operate from any phade.separate connection is requirBefer
to the Specifications section for burden.

There are two optiorasvailable for externauxiliary poweron Sbase and Aase modelption EAP
is for auniversalAC/DC Power Input as shown below. Option DC is for a Low Voltage DC power

supply.A two wire cable will be provided from the bottom of the meter socket for connection to power.

Wire Function Option EAP Option DC
Color AC Range | DC Range | DC Range
Red + (L) 55-530 90 19-58vDC
(White) VAC 300vDC

Black - (N)

The Switchboard models are designed to obtain Auxiliary Power from a setpamnaiteal block

connection.The Switchboard meter comes with a univer&&l/DC power supplyas shown belowAs
an option, the Switchboard models can be ordered with the Low Voltage DC Power, Option DC.

ETHERNET2 ETHERNET 1

o .
I
|e—¢
LTl
(©)
DI L /O CHANNELS 1-4

MODEM

Terminal Standard Power Input Option DC
AC Range DC Range DC Range
+ (L) 55530 VAC 90-300VDC 19-58VvDC
- (\)
el
D) e o
J e
/’/’f
AUX Powel -
+ -
((ONEW)] Switchboard Meter (rear view)
I

Power Input
(refer to table above)
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Installation and Operation

METER INPUTS AND OUTPUTS

The JEMStar Il Meter haseveraloptions for digital /0 and analog outpu¥u can combine both
digital and analog optiona the same metes shown below.

I/O Options

0 None

DIO | Internal Ch 6 D I/O
DIOP| Internal 6 Ch D I/O w/PS
AOL1 | Internal 4 Ch AO {OmA)

AO2 | Internal 4 Ch AQ4-20mA)
You can select 1 each of ltems]
DIO or DIOP

AO1 or AO2

The Digital I/0 andAnalogOutput options are contained on separate boards vainechasily accessible.
The drawing below shows where the boards are located on a socket mesanmEherientation is used
for the switchboard meter.

JEMStar Il Meter Architecture

Digital 1./O Board

Analog/Modem Board

Display
Filter Board
Power Supply
A/D Board t
Metrology Register Board
Board
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Installation and Operation

Digital Input / Output Options

The JEMStar Il Meter has an option fligital I/O which consists of 6 channels that can be individually
configured as inputs or outputs using the JEMWARIhfiguration Software. The Digital 1/0O option can
be equipped with or without an isolated 24V power supply for supplying power to the digital inputs.

Contact Inputs

TheForm A Contacts andan be configured to perform any one of the following functions:

1 Pulse CounterEach transition (maker break) is counted as a pulse.

1 Interval synchronization pulséeach "make" causes the Demand Interval and / or Load Profile (if so
configured) to be rsynchronized.

1 TOU Rate Override: Each "make" will cause the present Dirldse rate to change to a user

configured Aoverrideo billing rate.

Status Input: Each "make/break” of an external contact can be monitored by the mete

Record Load ProfileThis can be used to enable the recording of Load Profile wheaohtanel is

configured to record only during the presence of the digital input.

9 Trigger Alarm: Used to trigger a power quality event.

T
T

JEMStar lican provide an internal 24 Vdc wetting voltage for the contact inputs (Option DIOP). If
option DIO is specified, the user must provide an external wetting source. The external source must have
the following characteristics:

1 Minimum ON voltage 10Vdc
1 Maximum ON voltage 40Vdc
1 Current limited to 50 mA

JEMStar llwill de-bounce both "make" and "break" transitions on each contact input for at least 20
milliseconds. The maximum detectable pulse rate isrHdBitionsper second.

Contact Outputs
JEMStar Il Outputgan be used asForm A or KYZ.

Outputs can be configured to perform any one of the follofingtions:

1 Energy pulse outpuKYZ Contactconfigurable for any consumption quantity or energy constant

1 End of Demand Interval Output: tl®@rm Aoutput will close for one second when a demand (sub)
interval closes.

91 Trigger Alarm:The Form AOutput will closeupon an alarm trigger if the trigger condition is set to
activate a digital output.

The JEMStar licontact closure outputs meet the following specifications:

Maximum opercircuit voltage is 200 volts, DC or peak AC.

Maximum closeetircuit voltage drop is 2.5 volts at 30 mA.

In the closed state, the contact will conduct in either direction.

The maximum current rating for a closed contact is 50 mA.

The contact outputs are Tidompatible when used with an external 4Y@pull-up resistor to an

external +5Vdc source.

1 Maximum output rate is 25 transitions per second. A transition is defined as a single change of state,
either operto-close or closdo-open. This equates to 10 complete pulse cycles perdecon

=A =8 =4 -8 -4
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Installation and Operation

Socket Meter 1/0 Wiring Connections

/ . | Digital
% == | /0 Cable

\ Serial
Eing Com
—— &7 Cables
——f]
W —=— | Analog
Output

Switchboard Meter Connections

ETHERNET2 ETHERNET1 _MODEM

/| Digital /O Channels %4

| Analog Output |\
I

PORT3 | PORT4 | [1PPS| PMU
nssas | nsass | || mssss | |oiGmaL vo crannELs 5,6

\\| Digital /O Channels 5,6 |

| RS-485 Serial Port |.._—-——-—"'"

—~~—_ RS232 Portg
(DB9 Femals
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Installation and Operation

Typical Digital 1/O Wiring:

The6 Digital Inputs and Outputs use the same connection terminals(wires) and are selected via the
JEMWARE Software Configuratiomigital Inputs use a Form &ontact and Digital Outputs use a
Form A or KYZ OutputDIO Channel 1 shown below as a Form A Input, KYZ Output and Form A
Output

Form A Input
contact contact
11 1
Yp=———- 4 k- Yh=—— 4 k-
I 11 + |
Form A Inpu " =T 10to40VD( Form A Inpu :
Kfmmeemme e e Kf=m——— - I
| |
Fcveom 1
|
I
FCVp__ I
Meter with DIO Meter with DIOP
KYZ Output
Normally Oper Normally Close

KYZ Output consists of

I
two independent Form A
k[~~~ k[777~" contacts connected
together
o ]

Meter with DIO Meter with DIO
Note: Normally Open/Closed refers to the power on normal state (no pulses)

Form AOutput

1

Meter with DIO
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Installation and Operation

Digital I/O Wiring

For the SBase and ABase meter styledEMStar licontact input connections are provided via a multi

conductor cable. The wire colors are as follows.

Digital I/O Connections -Socket and A-Base

Signal Color Signal Color
DI/IO#1Y WHT/RED DI/O#4Y WHT/BLK
DI/O #1 K WHT/ORG DI/O #4 K WHT/GRN
DI/IO#1Z WHT/BRN DI/O #4 Z WHT/BLU
DI/O#2Y WHT/BLK/GRN | DI/O#5Y |WHT/BLK/RED
DI/O #2 K WHT/BLK/BLU DI/O #5 K |WHT/BLK/ORG
DI/O#2 Z WHT/RED/GRN| DI/O#5Z |WHT/BLK/BRN
DI/O#3Y WHT/RED/BLU | DI/O#6Y |WHT/RED/ORG
DI/O #3 K WHT/GRN/ORG| DI/O #6 K |WHT/RED/BRN
DI/O #3 Z WHT/GRN/BRN| DI/O#6Z |WHT/GRN/BLU
FCV+ WHT/ORG/BRN| FCV COM |WHT/ORG/BLU

Digital /0 Connections - Switchboard

Digital I/O Channels 1i 4 Digital /0 Channels 5, 6
Signal Terminal Signal Terminal
DI/O#1Y 1 DI/O#5Y 1
DI/O #1 K 2 DI/O #5 K 2
DI/IO#1Z 3 DI/O#5Z 3
DI/O#2Y 4 DI/O#6Y 4
DI/O #2 K 5 DI/O #6 K 5
DI/O#2 Z 6 DI/O #6 Z 6
DI/O#3Y 7 FCV + 7
DI/O #3 K 8 FCV Com 8
DI/O#3 Z 9 FCV = 24Vdc Field Contac
DI/O #4 Y 10 Voltage for digital inputs
DI/O #4 K 11 (option DIOP)
DI/O #4 Z 12

ETHERNET 2 ETHERNET 1

MODEM

Ot Ol

)

1.Q|

O

lol A

For Switchboard style meters, the connections are provided emoeanted terminal blocks.
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Installation and Operation

Analog Output / Internal Modem Options

The JEMStatl Meter has an option for analog outputs which can be combined with an internal modem.
The option board can be equipped with any of these configurations:

(4) 0-2mA Analog Outputs (no modem)

(4) 420mA Analog Outputs (no modem)

Analog Modem

AnalogModem & (4) G1mA Analog Outputs

Analog Modem & (4) 20mA Analog Outputs

Cellular Modem

Cellular Modem & (4) 61mA Analog Outputs

Cellular Modem & (4) 20mA Analog Outputs

=4 =8 =48 -8 -8 -4 -5 -9

The option board can also be field installed if not ordered with the meter. (check with factory on
compatibility for the cell modem option)
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Installation and Operation

Analog Outputs

JEMStar lican include an optioh&eature that consists of foanalog output channels. All channels are
configured at the factory for either DmA or 4 20 mA output. Each of these channels may be
configured for any instantaneous quantity. Loss Compensation can be utilized with any Analog Output
that is based on Watts, VARSs, VA, PF, or Q.

0 1 mA Outputs

A JEMStar limeter equipped withid mA analog outputs has the following characteristics:

1 Each output channel will source and sink up to 2 mA.

1 Each output channel will have a compliance voltage of at least 10 volts.

1 Analog output accuracy is &% of its full scale output, and is dated by an additional 75 ppm of
Rated Output per degree C difference from nominal.

1 The output can be configured to indicatedbiectional input quantities.

Example: +
Input Range Analog Output
- 1000 watts -1 mA
0 watts 0 mA Aout 1 Load
+ 1000 watts +1 mA

0 - 1 mA Output
Connection

47 20 mA Outputs
A JEMStar limeter equipped withi20 mA analog outputs hdise following characteristics:
1 Each output channel requires a separate, external loop supply of up to 24 volts.
1 Analog output accuracy is &% of its full scale output, and is dated by an additional
50 ppm of span per degree C difference frmminal.
1 The outputs can also be configured to indicatditgctional input quantities.

Example of bdirectional input range:

4 - 20 mA Output
Connection

Input Range Analog Output
- 1000 watts 4 mA Aout 1 Load
0 watts 12 mA 24vdc
+ 1000 watts 20 mA - - External +
Source
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Installation and Operation

Analog Output Connections

For the SBase and ABase meter styledEMStar Ilanalog output connections are provided viafa®
multi-conductor cablevhich plugs into an adaptor cabl&he wire colors are as follows.

Analog Output Connections-Socket and A-Base =3
Signal Color

AO#1 (i) BLK

AO #1 (+) WHT/VIO

AO #2 (i) WHT/GRN/BLU

AO #2 (+) WHT/RED/BLU

AO #3 (i) WHT/ORG/GRN

AO #3 (+) WHT/BRN/BLU

AO #4 (i) WHT/ORG/BLU

AO #4 (+) WHT/RED/ORG

——— Analog Output

Analog Output Connections-Switchboard

Signal Terminal
AO #1 ()
AO #1 (+)
AO #2(i)
AO #2 (+)
AO #3 ()
AO #3 (1)
AO #4 ()
AO #4 (+)

20652.008 =~

O N|O|UOARWIN|EF

For Switchboard style meters, the connections are provided on the rear panel via terminal blocks.

g ETHERNET2 ETHERNET 1 MODEM

( [ EXPANSION |5
AUX BOX
PWR RS485

Ol Ol

)1 1 \l l‘

[lo]
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Installation and Operation

COMMUNICATION PORTS

The meter has 8 communication patsilable, consisting of Optical, Serial, Modem and Ethernet

selections. Each port can support one or more communication protitalsmmunication ports

operate simultaneously and independently.

Com Port #

Port Type

1

Optical

RS232

RS232/485

RS232/485

Modem (Analog or Cellular)

Ethernet 1

Ethernet 2

ONO|O|AWIN

WIFI

Communication Options

The Communication ports are available in the following configurable options.

For each Port Typé€Serial, Ethernet, Modemyou can select a single option. For exam@letion 1A or

1B or 1C.

The Optical Port is included with every meter.

Port Type | Model Number | Communication Ports Port Numbers
Option
Serial 1A (1) RS232 Port 2
1B (2) RS-232/485 Port 3,4
1C (1) RS232, (2) R&232/485 | Port 2,3,4
Ethernet 2A (1) Ethernet Port 6
2B (2) Ethernet Port 6,7
Modem 3A 56K Analog Modem Port 5
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Communication Port Protocol Assignments

The communication ports support the followrgmnmunication protocol§.he quantity of simultaneous
protocol sessions are shown for each port.

For Optical, Serial and Modem, only 1 protocol can be selected at a time per port. The Ethernet Port can
support up to 12 simultaneous connections using the protocols shown.

Port 1 Port 2 Port 3 Port 4 Port 5 Port 6 Port 7

Protocol Optical RS-232 RS-232/485 | RS-232/485 | Modem | Ethernet | Ethernet
JEM Binary 1 1 1 1 1 4 4
Modbus RTU 1 1 1 1

Modbus TCP/IP 2 2
DNP 1 1 1 1 5 5
DLMS/COSEM 1 1 1 1 1 1
IEC 61850 1 1

Optical

JEMStar lluses a front panel mounted Type 2 Optical Port. A magnetic mating probe may be attached
with the cover on the meter. With the cover removed, a wire retaining clip is requiredENI&ar 11

Optical Port incorporates JEM Binary Protocol, and may be configured for 300, 1200, 2400, 9600 or
19200 baud communications.
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RS-232 and RS-232/RS-485

The JEMStar lican be optionally equipped witine, two or threserial pors. Port 2 is an R&32 port.

Ports 3 and 4 are software configurable for eithe2B& or R$485. These ports asonfigurable for

any valid communication address supported by the meter, and can be configured for 300, 1200, 2400,
9600, 19.2K, 38.4kr 115,20(ps communicationsWhen configured for R232 the ports are

operated in halfluplex mode using four signal wires: Common, Transmit DEXa, Receive Data

(RX), and Request To SefRTS) For ports 3 and 4he RS232 option is mutually exclusive \ithe
RS485 option; that is, only onar the other cate configured

When configured for R885, the port operates in haléiplex mode (e.g.: the Transmit and Receive
signals share the same wires). It is configurable for any valid communication address supported by the
meter, and can be configured for 300, 1200, 2400, ,980QK, 38.4K or 115,200 bps communications.
The maximum reliable distance for R85 communications is approximately 4000 feet, however this
length can vary depending on the type of cable used, external electrical interference, etc:486e RS
option s mutually exclusive with the R&32 option; that is, only oner the other can be configured.

Any RS485 network requires 120 terminating resistors at each end to operate properlyJERNtStar

Il RS-485 communication option has a built in terminating resistor that may be enabled using the
JEMWare Il software. See the section "Communication Repeater," later in this manual, for details on
when and how to enable the terminating resistor.

RS-232 Communications

For the SBase and ABase meter styledEMStar liserial output connections are provided cadoles

with pigtail wiring. There is an option to supply cables vidfB-9 connectors The connections are as
follows.

S-Base and A-Base RS-232 Connections (RS-232 Ports 2, 3 & 4) Pigtail Wiring

Signal Port 2 Port 3 Port 4
RS232 RX Wht/Red/Blu Wht/Red Wht/Grn
RS232 TX Wht/Blu Wht/Blk/Blu | Wht/Red/Grn
RS232 RTS Wht/Org Wht/BIk/Brn | Wht/Red/Org
Serial Com Wht/OrgBrn Wht/Blk Wht/Org/Blu

S-Base and A-Base RS-232 Connections (RS-232 Ports 2, 3 & 4) DB-9 Female Connector

W
|

1

e

Signal Port 2 Port 3 Port 4

RS 232 RX P4 3 P23 P33

RS232 TX P4 2 P2 2 P32

RS 232 RTS P47 P27 P37

Serial Com P4 5 P25 P35
\ " Ak 58
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For Switchboard style meters, the connections are prowdéke rear panel via®in DB9 connectors.

Switchboard RS-232 Connections (RS-232 Ports 2, 3 & 4) DB-9 Female
Signal Port 2, 3, 4
RS232 RX Pin 3
RS232 TX Pin 2
RS 232 RTS Pin 7
Serial Com Pin 5
Connections are the same 1
each DB9 Connector

— 50 FT MAX —

Tx

—
Rx .
- : _— [ RTS
e s e e e Tt o | GND —-
ﬂ =] T

JEMStar Il

RS-232 CONNECTION DIAGRAM
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RS-485Communications

For the SBase and ABase meter styledEMStar liserial output connections are provided cédoles

with Pigtail Wiring. There is an option to supply cables widB-9 connectors. The connections are as
follows.

S-Base and A-Base RS-485 Connections (RS-485 Ports 3 & 4) Pigtail Wiring

Signal Port 3 Port 4
RS485 TX RX + Wht/BIk/Blu Wht/Red/Grn
RS485 TX RXi Wht/Blk/Brn Wht/Red/Org
Serial Com Wht/Blk Wht/Org/Blu

W
&g

S-Base and A-Base RS-485 Connections (RS-485 Ports 3 & 4) DB-9 Female

Signal Port 3 Port 4
RS485 TX RX + P2-2 P32
RS485 TX RXi P27 P37
Serial Com P25 P35

!
|
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Switchboard RS-485 Communications Connections

RS-485 Serial Port

Port # Signal Terminal

3 Serial Com
RS 485 TX RX +
RS485 TX RX1
4 Serial Com
RS 485 TX RX +
RS485 TX RXi

OO WIN|F

For Switchboard style meters, the connections are provided on the rear panel via terminal blocks.

W\
\ \H
)
PORT3 | PORT4 | |1PPS| PMU
RS4ss | RSass IN | RS4ss |DIGITAL VO CHANNELS 5,6
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— 4000 Ft Max -

METER #1 METER #31 METER #32

JEMStar Il
RS-485
MASTER < 2
-48
— A 120 Q
= | ‘ TXH/RK() |
= o ]‘ l { °
- L[ 1200 Tx () /Rx (=)
———— | TERMINATION
RESISTOR

RS-485 CONNECTION DIAGRAM

The RS$485 protocol permits up to 32 transceiver pairs to share a party line. Becad86 RS
communications are differential, much longer cable lengths are possible tH#28PRS The total length
of the network wiring must not exceed 4000 feet. A sihglstedpair of wires can connect up to 32
drivers and receivers for hatfuplex communications.

The signals | abel ed)RKTXq +9 r/-Ripex pajrahbatfearmrydRed@ived Data
to the meter and Transmitted Data to the master.

There are no restrictions on where the meters are connected to the wires, and it is not necessary to have
the meters connected at the ends (you may have other devices connected in the same string). However,
the wire pair must be terminated at each end with al@28sistor. If the JEMStar limeters are the end
devices, this is accomplished via the JEMWare Il software or meter front panel. If you have another type
of device located at the end, refer to the instruction manual for that device; you may ims¢alltthe

resistor externallyJEMStar IImeters that are not at the ends of thedBS wiring should have their
terminating resistors disabled via JEMWare Il software or meter front panel.

The following shows how to enable the M2Qerminating resistor:

Communication Setu . . .
P Termination in the JEMWare |l software:

RS-232/485 Serial RS-232/485 Serial | Internal Analog Modem | Ethernet .
(Port 3) s ] e Using the drogdown menu select R&35

Serial Settings Terminator for the end meter.

Communication Mode : RS-485 Terminator = —

Baud Rate : 19200

Protocol Type : Binary
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Analog Modem

JEMStar lican be optionally equipped with an internal modem. The port is configurakle M#/are |I
for any communication address supported by the meter and can be setif&630Bits per second. A
custom initialization string can also be configured to adapt the modem to specific conditions (see

Appendix A forthe defaultAT command codes).

Modem tip and ring connections are made using a standarevicR311 phone jack.

Socket Meter(RJ11 Cable provided)

Y

Switchboard Meter (RJ11 Jack provided)

i — Rl Jack for Phone cabl

ETHERNET2 ETHERNET 1 MODEM |_—

ExPANSION |5
AUX BOX
PWR RS485

( [ )
LN
| ANALOG OUTPUT |

PORT 4 PORT 2

RS232 RS232
o o o A

Rear View shown
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Cellular Modem

JEMStar lican be optionally equipped with an internal cell modem using 4GQAtELtechnology.The
cell modems can supporerizon, Sprint and several GSM basedriers The cell modem can be
supplied with an internal antenna or external antenna.

Cell Modem and Antenna Options:

There are several options available for cell modems and antennas to satisfy a number of application
needs. Theell modem andintennaoptions can be ordered in the model number of the meter. The
options are shown below:

Option

Code | Modem Options

3A Internal Analog Modem

3B Internal Cell Modem (GSM)

3C Internal Cell Modem (Sprint)

3D Internal Cell Modem (Verizon)
4A Internal Antenna for Cell Modem
4B External Antenna Screw Mount
4C External Antenna Surface Mount
4D Customer Supplied Antenna

For cell modems, you have a choice of option 3B, 3C or 3D. For antennas, you can select from a choice
of option 4A, 4BAC or4D.

For external antennasve will supply an antenna cable from the meter with a standard SMA Female (RP)
connector.

Cell Carrier Support:
There are three variations available to supMatizon, GSM (AT&T, T-Mobile, Rogers, Bell, Telus)
and SprintThe specific bands supported for these carriers is listed below:

A Verizon LTE Bands: B2(1900), B4(AWS 1700), B13(700)
A Gsm LTE Bands: B2(1900), B4(AWS 1700), B5(850), B12/B13(700)
3G Bands: B2(1900), B5(850)
A Sprint LTE Bands B4(AWS 1700), B5(850), B12(700), B25(700), B26(850+)

The cell modems are IP Addressable and can support up to 8 simultaneous connections usimg the JEM
Binary and DNP protocol$n addition, the cell modem can support the Alarm Notification messages
using the JISON WEB message format.

The cell modemsan be configured for up to 6 whitelisted IP addresses to prevent unauthorized access to
the meter.Refer to the JEMWARE software manual for more details.

Support for APNOGs (Access Point Names) is provi
(FOTA).
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Antennas

Several options are available for connecting both internal (under the glass) and external antennas to the
internal Cell Modem. The selection and location of the anténternal vs externals based on the

signal strength at the meter location.

The Cell Modem supports the useMMO (Multiple In Multiple Out) dversity antennas which uses
dualantennasystemto improve the quality and reliability of the wireless lildds such, two separate

antenna cables are providddhe antennas werovide for options 4A, 4B and 4Gave both antennas
integrated into a single umtaking it easier to install.

Signal Strength
It is recommended to have at leasta®s of signal strength which is approximatdl0dB or better.

The JEMStar Il Meter display will show the number of bars for signal strength and there is a User Menu
display that shows the connection details and signal strength. There are other commercially available
devices and applications that can provide youradigtrength.

Menu-> Communications-> Set CellModem Port
TYPE: Cellular Modem -
IFW version 20.0.0.14
|IP Address: ~ 0.0.0.0
IMEl: 351862106356155
CCID: 89148000004983606586

| - Signal

Strength 51
Protocols: Binary
Port: 2001

: @ N _ gueft

When connecting to the meter with the JEMWARE Software using any available communication option;
the Meter Connection Status screen will also show the cell mdd&is and signal strength.

[&]®m[a]

R on meter cover enabled

IME351862106356155

Internal AntenngOption 4A)
Internal antennas work beshen meters are installed outdoors or have enough signal strength indoors.
If ordered with an internal antenna, it will come attached to the inside of the meter.

MIMO Dual Antenna style (Multiple In Multiple out)
Frequency: 698Mhz to 3Ghz

Gain: 2.9dBi @ 703 to 803Mhz

Efficiency:  50.48% @ 703 to 803MHz
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External Antennas

There are two external antenna options available (screw mount and surface mount).

Screw Mouni{Option 4B)

MIMO Dual Antenna style (Multiple In Multiple out)

Frequency:
Gain:

Bandwidth:

Cable:

Q (==

704 to 960Mhz ; 1710 to 2,690Mhz (LTE)
6.1dBi @ 704 to 960Mhz

5.47dBi@ 1710 to 2,690Mhz

256MHz for 704MHZ~960MHz

980MHz for 1710MHz~2690MHz

3 meter cable with SMA Connectors

T PY

Surface Mount (Option 4C)

o

+1
=]

43.75

Unit: mm

MIMO Dual Antenna style (Multiple In Multiple out)

Frequency:
Gain:

Bandwidth:

Cable:

704 to 960Mhz ; 1710 to 2,690Mhz (LTE)
2.79Bi @ 704 to 960Mhz

3.24Bi @ 1710 to 2,690Mhz

256MHz for 704MHZ~960MHz

980MHz for 1710MHz~2690MHz

3 meter cable with SMA Connectors

\ RG-174

Unit: mm
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SIM Cards
Customer supplied SINards can be provided using the mini 2FF standard format.

SIM cards can be activated accordingntomal practices.
The procedure for installgnor replacing a SIM Card is shown below:

1. Remove power from the meter.
2. Remove the meter globe (or switchboard meter from the enclosure)
3

Remove the backplane board by removing any retaining clips first.

DI/DO Board Analog Modem Board

Backplane Board
Front

= _ PMU Ethernet Panel

' l

)
24 Metrology
o R Board
on LLLLLLLLETL
LU L L LT L)
e aas
enascscnass
soe -,
Ethernet
PMU RS-485 Connectors
Expansion Box )
Register Board
IRIG-B
Retainerclips

\ Backplane Board
pesescesss
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4. Remove the Analog/Modem Board. Use caution for the antennascalolieected to the board.

Cell Modem

SIM Card Antenna Connections

5. The SIM Card holder can be openedifetallation of the SIM Card.
Slide the holder forward (do not pry up as damage will octiay. will feel it click into the
unlatched position.

Slide in this

Slide the SIM Card direction

holder to the right

Caution: Do not pry up |

gt = the SIM Card holder as |
i

|

"’; @ damage can occur i
4 L,,,,,,,,,,,,,,,,;

|
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S-AC. Con

LIS -GN ezalid

'

[»

G
.
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4

T Uit

&=c14

£
e

-

} =

)
<

p5 ¥
FCC ID: RITLE910SVV2

IC: 5131A-LES10SVV2

Model:LES10-SV1
Designed in Italy, Assembled in China

g
IMEI: 357072100149507
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Once unlatched, you can open up the SIM card holdstiall the SIM Carénd then close.it
(slide it back to latch

1] ceossisioonssseiam

|
| wsoen WSL

6. Reinsert the Analog/Modem Board in the meter followed by the Backplane Board.
(reconnect any antenna cables if removed)

7. Apply Power to the metelo activate your SIM Card, you will need the IMEI and CCID
numbers which are shown on the Meter User Menu Display or in the JEMWARE Software on
the 60Connection Status Screend6 shown bel ow

8. Connect tothe meteusing the JEMWARE Software on any communication pidre Meter
Connection Status Screen will indicate that the modem is instlledl. not show an IP
Address until the SIM is activated and the cell modem is configured in JEMWARE first.

Meter Connection Status n
(al®[a]
Settings Value |
Meter Language English -
Security Meter config and firmware download enabled. BPR on meter cover enabled

(= Section: Communications

RS-232 Serial (Port 2) Enabled

RS-232/485 Serial (Port 3) Enabled

RS-232/485 Serial (Port 4) Enabled .

Ethemet [Part 6) Enabled Cell Modem installed
Ethernet (Port 7) Enabled .

Secure File Transfer Enabled:22 / In meter

Web Server Not Enabled

IEC 61850 Mot Enabled

DLMS Not Enabled

Communication Repeater Mot Enabled I M EI and CC I D
Cell Verizon, 1P:0.0.0.0, Signal Strength:-51 (dBm)

Madem (Part 5)
Modem Settings FW:0.00.14.0, CCID:89148000004983606586, IMEL351862106356155 e num ber‘s

Phone Home on Powerfail Mot Enabled

(3 Section: I/ Board(s)

Internal Digital I/O Board Status Present/Good
Internal Digital 170 Board Options FCV Installed | 6 Channels —

oK [ hHep |

9. Configurethe modenusing the JEMWARE Software. Items to configure include:
a. Inactivity Timeout
b. APN (Access Point Name) provided by your cell phone carrier
c. List of whitelisted IP addresses
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d. List of protocols and connections (max 4 JEM Binary and 4 DNP)

10. After configuring the meter, wait about 5 minutes for the cell carrier to recognize the modem and
then perform a Status Query in the JEMWARE Software.
The Meter Connection Status Screen will indicate that the modem is installed and it has an IP
Address asissigned by your Carriers APN.

Meter Connection Status n—
AlElal

Settings Value
Security Meter config and firmware download enabled. BPR on meterc... | |

(3 Section: Communications

RS-232 Serial (Port 2) Enabled

R5-232/485 Serial (Port 3) Enabled

RS5-232/485 Serial (Port 4) Enabled

Ethernet (Port 6) Enabled

Ethernet (Port 7) Enabled

Secure File Transfer Mot Enabled =

Web Server Mot Enabled |

IEC 61850 Enabled Ce" MOdemready

e Enstlcs | for use. IP Address
Communication Repeater Mot Enabled // Shown

Modem (Port 3) Cell Verizon, IP:62.41.54.196, Signal Strength:-89 (dBm)
Modem Settings FW:20.00.17.0, CCID:89148000004983606560, IMEL:351862106...
Phone Home on Powerfail Not Enabled

(= Section: I/O Board(s)

Internal Digital I/C Board Status Present/Good
Internal Digital I/C Board Options FCV Installed | 6 Channels

1
Internal Analog Out/Modem Board Status Present/Good -

oK Help |
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Communication Repeater (future)

JEMStar lican be optionally equipped with a Communication Repeater option that allows a network of
meters to share a single internal modem. This feature requires-#@&5Rfption to be installed on all
meters connected in the network. TEEMStar ICommRepeater operates as a master to slave
configuration.

Each meter in the network must be assigned a unique communication addd&ddWare |l
configuration software. Multiple meter connectivity is obtained through one CommRepeater master
meter and subsequent slave meters as shown in the diagram below.

MV-90
B o
= TELEPHONE LINE
L =[] (TIP / RING)
|t 4000 Ft Max -
‘JEMWARE}
___ _I
: =1
£ ‘ ===
o oo, |,
il =7
JEMREAD

TYPICAL COMMREPEATER DIAGRAM

The interface to the master meter must be through a phone line that is connected to thdENStaal

Il modem. Note that the slave meters (those without an internal modem) in the network cannot cause the
modem to originate a call. The daislyained slaves are connected in a stanB&d85 configuration.

These signals are connected via the I/O cable (S dmakA), or reamounted terminal blocks
(switchboard case). S ede8 5t hGeo npnreecvtiioounss 0s efcotri owi rti
JEMSta Il CommRepeater utilizes a halfiplex communications link.
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Ethernet Port

JEMStar lican be optionally equipped withsingle or duaEthernet port The Ethernet port is

configurable viaJEMWarell for any IP address or it can obtain an IP address automatically using
DHCP. The Ethernet port supports #MStar llprotocols. (Modbus, DNP, ANSI Tables, Binary) tdp
twelve simultaneous connections are possible, permitting each user to access whatever metering
information is necessary. Up tenpasswords can be configured in the meter to restrict or allow certain
functions per usr. For example, one user can be granted access to display registers while a second user
has access to load profile data and a third simultaneous user has access to all data and configuration
settings.

Ethernet connections are provided through a standa#bfakck.

S-baseand Abase meters asupplied with anetwork cable and RJ45 (male) connectoithe rear of the
meter.Switchboard meters have a RJ45 jack on the rear.

ETHERNET 2 ETHERNET 1 MODEM

T 55 78 T 567800
o pn%r::sgl |1r'>’:=s iouse |DIGITAL VO CHANNELS 5, 6] \ RJ45 Port

JEMStar IBwitchboard Ethernet Connectors (RS)
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EXTERNAL TIME SYNCHRONIZATION

External Time Synchronization options include IRBGandNTP. NTPis connectedo the metewia the
EthernetPort. IRIGB is connected to the meter via a serial time cable.

S-Base and Abase models
The IRIGB and PPS will be provided via a calilem the bottom of the meter base. The connections for

this are shown below:

Wire Color | Signal
Wht IRIG-B (+) =

Black IRIG-B (-) g
Red _ PeS () ———
Green PPS

Switchboard Models
The IRIGB will be available from a BNC connector on the rear ofuhié. The connections for this are

shown below:

= o) o) o)
mes b0 [ (] (]
A = o o/ oy P

IRIG-B Time sync input (modulated or-teodulated auto sensing) is accurate te ¥/ms UTC Time.
9.3Kohm input impedance
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OPERATI ON

METER NAMEPLATE

The meterds namepl ate provi des gthenSerraldNumbéenmotleb r ma t
number, form, class, voltage, frequency, wiring configuratiew(g or 4Wire), test amps, and the K

(test pulse constant in WH/count). There is also an area for the user to write in the CTR (current
transformer ratio), VTR (voltage transformer ratio), and a muHiytyield.

m‘_

o eme 143200000 00
7 MODEL:  JSH-D9S020 ~
- 1B-DID) .
CTR JS ClastX 0+-2W  Fore 55
i WTR £ 5 Phase 1 Semenl | Wes, Ty
A Whuiltl bry BS-4B0V Mominal B Her [ = (13
o Py Wh=7Z Ki=18 TA=10

The Meter Serial Number format is YY WW XXXXX

YY = Year
WW = Week of year
XXXXX = Unique number of production

In the Serial Tag above, the meter was produced tHex@2k of 2014.

The Model Number indicates all of the options as described in the General Inforatioon section of this
manual.

METER POWER UP

When power is applied to the meter, it goes through a start up ptbaekssts about 4 Y2 minutéghe

display will come up immediately with a graphic image followed by a Display Register Screen. The
values shown in the Display Register will either display the last value recorded by the meter or will
display NOT SETto indicatethat the display has not completed the start up process. During this time, it
is advisable to not use the display buttiyons (ar
started up.

Internally, the meter starts to register power within several seconds of power up and we start sending out
test pulses from the Optical Port within 10 seco@iwe the display values change from NOT SET to

actual values, this is an indication that the meter has completed thepspadcess.
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METER CONFIGURATION

All of the parameters that determine the metero
configuration software. JEMWatkincludes a filemanagement system for storing configurations,
configurationediting screens for setting the various parameters, and communication channel setups to
program the meter. JEMWare Il provides the ability to read the existing configuratmorfe meter

and to read the time on the meter through serial communications. The JEMWare Il Instruction Manual
1079699describes each parameter that can be programmed.

NOTE: You may use the latest version of JEMWare Il to open a configuration file saved with a prior
version, or to read the configuration from a JEMStar Il meter that was programmed with a prior version.
If you do this, however, you must verify all settimgthe configuration before saving it or programming

it into a meter. Verify the settings by opening each item in the Meter Settings menu and reviewing the
settings. This ensures confidence that the correct settings are in place and also allows JEM&are Il
insert appropriate default settings for features that may not have been present in the older version of
JEMWare II.

Changing Meter Configurations

Certain features of the JEMStameter are forcedtobe4eni t i al i zed when portio
configuration are changed. This section summarizes the changes that will fofoéialiation. Note

that when a new configuration is loaded into a meter, the meter determiiveduialty if each section

has changed from the currently stored configuration. These featuresrit@lized ONLY if the

particular configuration sections are different.-iRiéialization means that the data in that particular

register is set to zero.

Display Registers

The Display Registers feature includes the following parts of the JEMStar Il:
Registers in the Normal display list

Registers in the Alternate display list

Registers in the Test display list

Self Read registers

Register Thresholds

Site Monitor alarms

Totalization registers

The following configuration sections, if modified, will cause the Display Registers feature to be re
initialized, erasing all previous data:

Normal display list

Alternate display list

Test display list

Demand settings

Self Read settings

Primary Scaling settings (including changing VT Ratio or CT Ratio from the meter front
panel.)

Register Threshold settings

Demand, Load Profile Interval Timing settings

Totalization channel setup

= =8 =4 -8 -4 -4 -9

= =4 -4 -8 -4 -2

E
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Load Profile
The Load Profile features (which does not include individual Event Logs) will be erased and re

initialized if these configuration sections are modified:
1 Demand, Load Profile Interval Timing settings
1 Load Profile channel assignments
1 Primary Scaling settings (including changing VT Ratio or CT Ratio from the meter front
panel)
1 Totalization channels

Energy Pulses

The Energy Pulse feature will beiretialized if these configuration sections are changed:
1 Energy pulse channel assignments
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DISPLAY FACEPLATE

th ‘ TOU Rate A 01/09/2014 10:56:02 EST ((( )))
K / STATUS ALARM

Watt-Hour Delivered

4710.73

Watt-Hour Received

9558.33 kot

Load Profile 2 Interval

Load Profile 1 Interval
15|0 OPTION DISABLED 0

Optical Port

Navigation Keys:
+/Up, —/Down

Left / Right
Setlg Reset Key

Read Key

JEMStar Il Front View; Globe Removed

Optical Port Used for connecting an Optical Probe to read/write to the meter
Navigation Keys Up/Down/Left/Right/Set keys used to navigate the user menu

Read Key Used to scroll through the register displays

Reset Key Used to perform a billing reset, peak demand reset and min/maxTrieiset

button can be sealed from the outside cover to prevent unauthorized access. In
addition, you can prevent access through the Security Key on the Register board.
Refer to theMaintenancesection for further information.
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METER DISPLAY

The JEMStatl Meter includes a color graphic display. The display is used to scroll the meter
measurements (Display Registers), special displays (Phasor Diapthg)user menu system that will
show various meter configuration settings. The different display scnekasitomatically scroll from
one meter display to another. The scroll rate and display screen contents are configurable in the
JEMWARE Software. The main register display functions are shown below.

Meter Status

Customer configurable -
Indicators

Color Phase !
graphic

4 Quadrant Power Indicator

Indicatq]
TOU Rate B 01/09/2014 10:48:58 EST
v STATUS (T ALARM
POVWER N
Display Register s L0} § Watt-Hours Delivered Customer
Number Configured
Register
Description
0020652.004 v~
]
Load Profile 1 Interval Load Profile 2 Interval
O —— 30% 15| ' oOPTION DISABLED 0
Engineering
Units
Load Profile Interval Up to 10 Digit
Status Measurements

Single Register Display shown

RegisterDisplay Modes
The meter can be configured to dispéagingle register per screen or up to 4 registers per screen.

0 TOU Rate A 01/09/2014 10:56:02 EST (((‘)))

v STATUS (U ALARM

4710.73

Watt-Hour Received

> 9558.33 oweHe

Load Profile 2 Interval

Load Profile 1 Interval
15|0 OPTION DISABLED 0

Dual Register Display
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/,
TOU Rate C 01/09/2014 10:56:48 EST K(‘i’))

AMETEK v STATUS {0 ALARM
PC R INSTRUMEN 3

008 Watts PolyPhase 896.9 w
009 VARs PolyPhase 600.9 VAR

010 VA PolyPhase 565.3 VAV

Load Profile 1 Interval Load Profile 2 Interval
15| 0 OPTION DISABLED 0

Triple Register Display

® TOU Rate D 01/09/2014 10:56:59 EST ((‘i’))
' P \METEK / STATUS 1 ALARM
POWER INSTRUMENTS T:X SYN( b \

Watthour Delivered Watthour Received
011

038977.37 029558.33 kW-Hr

VARHour Delivered VARHour Received
013 014
004148.53 VAR-Hr 000439.84 VAR-Hr

Load Profile 1 Interval Load Profile 2 Interval
15| 0 OPTION DISABLED 0

Quad Register Display

Navigating the Register Display

The meter registers can be grouped in three different display modes: Normal, Alternate, and Test.
JEMStar lican display up to 50 NormdO0 Alternateand 50 Testegisters. NormdaRegisters are
numbered-49, Alternate registers are numberHiD- 149and Test Registers are numbe2&@-249, If

display Scrolling is enabled (via JEMWare 1), tieplayregisters are sequentially displayed at a-user
configurable rateYou can manually scroll through the registers by monentarily pressing the read button.
If the meter cover is removed, you can press the Set Button to stop the meter display from scrolling.

Alternate Mode registers are a second group of registers that could be used as a convenient method to
groupBilling Period quantities, site monitor displays any other user purpose. They are accessible to

the meter reader by pressing and holding the READ button for at least five seconds. To return to Normal
registers, press and hold the READ button again for five seconds.

Test Mode is used for testing the accuracy of the meter. ReferTesh& Calibratiorsectionfor a
complete explanation of Test Mode.

Note: When in Test Mode, only the Test Mode registers update. The standard metering registers and
load-profile data do not accumulate. The normal metering functions are suspended until Test Mode is
exited.
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SpecialDisplays
There are several custom displays that can be intermixed with the register displays including:
1 Phasor Display
1 Communication Status
1 Alarm Display
1 Graphical User Menu

Phasor Display
This display shows the current and voltage phase vectors graphically in real time. The display also shows

the individual current and voltage magnitudes and phase angles. The solid line is for Voltage and the
dashed line is for current.

i
LOEEL
Angle

‘Warning

Total W: 2896942 kW :

. A 2
Total VA: 3565346 k 120
PF: 813
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Communication Status Display
The communication status display will provide the status of all communication ports and the protocols
that are used with them. Any communication port
screenshot below, Serial 3, Ethernet 2 and WIEInat installed. A matrix is provided to show the status
of each installed port along with the protocol each port is configured for. The colors are described below:
Indicates that the port and protocol have been configured and are ready for
operation
Indicates that the port is currently being used (may be flashing)

Yellow Indicates that there may be a potential problem. For example, if the
communication port is waiting for a poll from a master device, or the meter is
waiting for a response from a device or receives an unrecognized response..
Indicates that the meter has detected a communication problem. For example;
Ethernet cable is unplugged, a port has timed out waiting for a response, no dial
tone, etc

Communication Status 01/09/2014 10:52:59 EST

S | &
Protocols 9 i
Optical | Serialt

JEM Binary

IEC 870-5-102

B Ready il Active ] Alert Fault

Alarm Display
The Alarm Display will show the status of all alarms as configured in the JEMWARE Software. The
Alarm Display will show the alarrtrigger and time and date when it went into alarm.

Site Alarm Display 08/11/2014 10:56:56 EST lof1l
Trigger  Trigger Description Value Date/Time
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Graphical User Menu

JEMStar llincludes agraphical user menu to show the meter status, configuration details and perform
functions such as configuring select items, puttingrie¢er in Test Mode and presetting display
registersWith the meter cover (or globe) removed, all configuration buttons are accessible to the user.

Navigation Keys:
+/Up, —/Down Read ey
Left / Right
B Setlg Reset Key

Note: The hardware Security Key in the Register board can be set up to disable access the user interface
of the meter. Refer to thdaintenancesection for a complete description of the Security Key features.

Activating the User Menu

The User Menu is accessed after removing the meter cover. (this may require breaking a seal).
Press the left arrow button, and the display will immediately go tMéter Display Menu.

Starting at the upper left corner, you will 9deter Settings highlighted. Highlighted areas (red
perimeter) indicate thgelectedarea. Using the UP and DOWN arrow buttons, you can scroll through
the choices.

Use the right arrow button to move the cursor to the next menu@emnunications. In this manner,
you can scroll up, down, left, oight, to place the selection on the specific function you want to view or
edit. Familiarize yourself with this operation before proceeding. Press the READ button any time you
want to return to the normal display.

Press SET to enter that menu. Once you have selected the desired menutiaataenu will be
displayed.

Menu Name \
. METER DISPLAY MENU 01/01/2000 00:20:42 EST Date & Time
Meter Settings \
i 2 (®, .
(default start point ((A))
indicated by red perimeter) arrer aeres | | EoE R || s eom
£
»

METER STATUS METER ID USB PORT
Back > @ —
Username "

JEMStar IIDisplay
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Menu Name
Each menubs ti tihthe/taplefton@nei s di spl ayed
TheMeter Display Menu is the main starting point for navigating all the menus.

Meter Settings
This is the default starting point, indicated by the red perimeter. Iteshugled inthis menu:

. Date & Time . PT/ICT ., Digital /0
, Analog I/O . Normal Preset Registers . Alternate Preset Registers
Back

In the lower left corner is the Back navigation button. From any menu, moving the selection point to this
icon will revert the display back to the previous menu

Username
Your log-in status is indicated at the bottom of the display.
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NAVIGATING THE DISPLAY USERMENUS

In standard operation, t&MStar lldisplay is used to show the measured electrical quantities and other
monitored parameters. However, the display can easily be switched ittseh®enumode, which
uses a simple menu structure for access t-o the

onlyo such as health status indicators, while o
Through a series of front panel butfmresses, you can directly configure many of the simpler meter
functions. Note: the front panelkeyd may be Al ocked outo, dependin

Section 5 Maintenance for information on Security Keys.

The Display Menu is divided into logical groups of features and categories. The following shows all
menu functions.

Meter Display Menu:

Pressing the Left front panel button will invoke the [EeEEESEspea=m 01/01/2000 00:20:42 5T
Meter Display Menu. The red perimeter around a men 2

. - .. . . (@) g
item indicates it is selectellieter Settings is the x

METER SETTINGS  COMMUNICATIONS

default starting location. To enter the menu item, pre

TEST MODE
the Setbutton in the center of the navigation keys. To
exit any menu, navigate to the Left arrow on the ..mw, ., ug,,

display and press Set. Or press the Read button. ® Quest

Meter Settl ngS Menu -> Meter Settings
To enter, press Set. Using this menu you can configuii & x
features such as:

DATE & TIME PTICT DIGITAL VO

Date/Time, PT/CT, I/O and Registereses.

ANALOG II0 PRESET REGISTERS PRESET REGISTERS

guest

Communications: Menu -> Communications
From theMeter Display Menu press the Right arrow
once. And press Set. This will invoke the
Communications menu where you can configure the

-

ports.
ETHERNET 2 WIF1
@ guest
Menu -> Test Mode
Test Mode: 1 2
From theMeter Display Menu press the Right arrow A
twice. Press Set. This will invoke tfiest Mode menu e
whereyou can change the test pulse scaling, enable 10 EE#TIN
compensation and start Test Mode. ey
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Meter Status:
From theMeter Display Menu press the Down arrow once. Press Set. This will invoke the

Meter Status menu where you can check the Comm and Site Statsetthe battery stais,
reset users and passwords and do a cold start.

Menu -> Meter Status

COMM STATUS | TME SYNC STATUS  BATTERY STATUS

CRYSTAL SYNC NHORMAL
E SITE STATUS
INTERNAL DIAGNOSTICS

RESET =
BATTERY NORMAL

& PASSWORDS PQ Memory Status

COLD START 0 Mp ST 36 MB
a

guest

Meter ID:
From theMeter Display Menu, press the Down and Right arrow once each. Press Set. This

will invoke theMeter ID menu where you can view the identification and firmware version.

Menu -> Meter ID
METER ID : JEMStarll ID
SERIAL # : 140200024
METER FORM : 9
CONNECTION : 4 Wire Y
CLASS AMPS : 20

REGISTER  : 0.0.57
METROLOGY : 0.0.38
SERVICE  :0.0.49
P inja
FPGA tnja

- FIRMWARE

guest
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USING DISPLAY MENUS

The following section details how to use the meter display menus. The categories are listed in the order
they appear on the screen.

Some display menu features are reaty and some are directly editable. The meter settings that can be
edited via the front panel are limited to the most common functions. JEMStar lIsettings can be
configured usinggEMWare llsoftware. Please refer to tAEMWare llinstruction manual073699to
configure a meter via software.

JEMStar lluses two security keys to limit access to the front panel pushbuttons. Depending upon your
companyo6és policy, you may need ftMaingnaméforc ko t he
instructions about Security Keys.

Unlocking the Meter

Before you can edit configuration paraerst the meter must be unlocked with the correct username and
password. Once this entered, the User Menu configuration items will remain unlocked for a
predetermined amount of time as configured in the JEMWARE software. Whenever you are on a User
Menu confguration screen that allows editing, you will see a lock icon in the lower right corner. Tab to
this Lock Icon and press the Set key. This will bring up a Securityihegreen. The Usernarfield

will have a redbox to highlight this selection. Use the Up and Down arrow keys to scroll through the
different Usernames configured for this meter. Once you arrive at the correct one, press the Set button.
ThePassword field will now have a red box highlighting this selection. Use the Up,Down, Left and
Right arrow keys to select the letters, numbers and symbols that make up the correct password for the
specified username, pressing the Set key after each ertgn Wéne entering the password, move to the
Enter tab and pes the Set Key. If done correctly, the Lock symbol will open up showing that the meter
is unlocked for configuration edits. Also, the User Menu screens will display the current username that
ou enetered. If you need to exit from the password screen tpeeRead button.
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Meter Settngs

This user menu wilhllow the viewing or editing of Date and Time [ ®) .
PT/CT Ratios, Digital and Analog I/0O and Presetting Normal and m,‘ ,,,,,,

Alternate Registers. 3

ANALOG /0 PRESET REGISTERS PRESET REGISTERS

Menu -> Meter Settings

N\
) guest

Time & Date:

The time and date can be set once the meter is unlocked. This R et i LR Lo
be evident when the lock is in the open position. o =

Press Set to enter tiSet Time & Date menu shown here. Using |l 0 55
the navigation keys, move around the fields to increase/decreas MM VY
numeric valuesThe time is displayed in the 24 hour fornfatess 1 2000

SAVE once theéime and datéields contain the desired value.

& 8

PT/CT Ratio
You can read and change fhewerTransformer Ratio and the Menu -> Meter Settings -> Set PT/CT Ratio
Current Transformer Ratioy going to theMeter Display Menu and ‘lllg

selectingMeter Settings. Scroll right to PT/CT and press SEdit e+ ] [ O < s .
the existing setting bsnoving from field to fieldand using the e

arrow buttons to enter a new ra#ind then pressing SEBe sure

to update the front panel label to correspond to the new ratio tha
you entered.

Sec Ratio 7 8 9

NOTE1l.Changi ng PThoeCT Raio vellrcduse Load Profile pulse constants, Energy
Pulse constants, Site Monitor thresholds, and Analog Output levels tesbaleeautomatically

so that they will maintain the same settings in Primary units. It will also cause all numeric
registers to be erased andméialized.

NOTE2:Changi ng PThoeCT Raio fom thefront panel will invalidate any Loss
Compensation settings that may already be configured. If you use the Loss Compensation
feature, enter thET and CT Ratios vidEMWare liconfiguration software to maintain your

TLC settings.

DI g Ital I/O Menu -> Meter Settings -> Internal Digital 1/O
[cH[ TyPE [ FUNCTION _____________[STATE]

INTERVAL SYNC, Scaling - None,
TOU rate T, FormA

INPUT

This is a viewonly menu from the meter; all edits must be performgsssss
using JEMWare Il software. If equipped with the DIO option, this PR
screen will show whether the 1/0 channel is set up as an Input or [EREE
Output, the function of the I/O and the current I/Qest®N or OFF) [

To view the input settings: from tieter Settings menu press the
right arrow twice and hit Set. Then select a Channel number that you want to view. The screen will
display what each of the channels has been configured to monitor. To edit the configuration, you must
use JEMWare Il software.
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Analog I/O

Menu -> Meter Settings -> Internal Analog I/O
This is a viewonly menu showing how the Analog Output optio
is configured. It will display whether the Analog Outputs are 0 [ERESS 0 o
1mA or 420mA, the measurement that was configured for eac e o |
output and how the minimum and maximum scaling was Phass A 0 0
configured. For exaple, if Channel 1 was configured ad A Phase - A v ¥
with a measurement of watts, OmA could be 0 watts and 1mA [k s

could be 1500 watts.

To view how the analog outputs are configured:

From theMeter Settings menu, press the down arrow and hit Set. Then select a Channel number that

you want to view. The screen will display how each of the analog channels has been configured. To edit
the configuration, you must use JEMW@#rsoftware.

Preset Registers

Register Preset enables the user to set meter registers at a T ———
predetermined value. This option is often used when meters | ——"—""

s Sl Al J
Reg n 0000.00

replaced, allowing the user to set the new meter with the = mEE
revious metero6s register s
esc _0000.00

The consumption (energy) measurements are the Ones you [FE e 0
typically preset. This function can be performed directly fromgs s
the front panel of the meter, or with the JEMWare Il
configuration software. Since this may affect the correlation between Register and Load Profile
readings, this session is logged as a Register Preset event.

To preset the meter registers from the front panel:
1. Press any arrow key to enter tleter Display Menu press Set once.
2. FromMeter Settings, press the down and right buttons once each, and press Set.
3 To increment the highlighted digit, press the +/up button; to decrement, présdave
button. You may press the READ button at any time to cancel the operation.

4, To select the next digit, press the right arrow button.

5. Continue selecting and incrementing/decrementing digits until the desired quantity is
shown on the display.

6. When the desired register value is reached, save that register value by pressing the SET

button. The meter automatically returns to the menu.

Repeat Stepsi37 to preset any other register quantities.

When all the necessary registers are preset, press SAVE, then the left arrow button
repeatedly to exit out of the menu screen, or press READ.

© N

Note: Pressing the READ button while editing a register will cancel the SET operation and restores the
register to itsd original wvalue(s).
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Communication Settings

There are a few methods of interfacing wliEMStar It Optical port,
Serial data (R232/485), modem, Ethernet & WiFi. The display
menu allows reading and editing of basic communications port
parameters such as:

Menu -> Communications

% M |

Type: For Serial ports, select whether
communications are via R&32 or R$485 ETHERNET1 ETHERNET2 Wl
Protocol: Use the arrow buttons to select a ) guest

communication protocol, such as; Binary,
DNP, Modbus (RTU or ASCII), or ANSI Tables

Baud: Use the arrow buttons to scroll through the available choices
Address: A unique address assigned the each meter.
IP Address: Select this for Ethernet options

Press the Left navigation key to invoke Meter Display Menu. Press the right arrow once and hit Set.

From this menu you can configure the desired communication paranfeters.c hange t he met
Address, clear the existing I P Address and ente
button.
Test Mode
This display is used for putting the meter into Test Mode which ig st ;;o';m =
used for checking the accuracy of the meter. More details on tesfgg™ ..., cemee e
the meter are in the next section called Test and Calibration
SCALING-201 n 7 a

WATT GAIN
TWEAK =

VAR GAIN i 0
TWEAK

©

Meter Status

Menu -> Meter Status

The meter has several internal safeguards that verify its own E i—_—
operation. You can check the status of these monitors from the 5= |§ S

INTERNAL DIAGNOSTICS

NORMAL

to Meter Status and press Set. This will display a screen that T
shows: Comm Status, Site Status, Reset Battery, Reset Users = NORMAL
Passwords, and Cold Start. I

guest

Comm Status The Comm Status is a special displaj
that provides the status of all
communication ports. This screen ca
be configured as a standard Display
Register in JEMWARE or displayed
manually with the User menitihe
function of this display is described i
the previous Display section.
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Site Status

Reset Battery

Reset Users & Passwords

The Site Status display shows various _
screens on the current site conditicBuEsh kit t—

as the Phasor Display, Harmonics (future) § T
Alarm Summary, etcThese screens can PHASOR HARMONICS AUARMS
also be configured as a standard Display =

register in JEMWARE or displayed QI

MIN'MAX DEMAND MANAGER POWER QUALITY

manually with the User MenThe function
of these displays is described in the
previous Display section.

ﬂ (@ guest

The meter has a 10 year lithium ion battery to
back up the time clock. If the battery needs .
replacement it will produce a Battery Warning Rt iEs ity
indication. When the battery is replaced, you B

need to reset the Battery Monitor using the o g
Reset Battergcreen. Refer to the Maintenancq

section of the manual for battery replacement.

This selection resets all user names and passwords back to factory
defaults. You will be warned of the pending removal of user
configurations, which you must accept by selecting Yes. You will then be
prompted to remove power frometimeter within 15 seconds or it will
ignore the request.

Cold Start A Cold Start returns the meter back to factory defau

Refer to the Maintenance section of this manual for | R

details on the Cold Start.

YES NO
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Meter Status Indicators

The Meter Status screen has indicators on the right side fomtieeSync StatyBattery Statusinternal
DiagnosticandPQ Memory The function of these indicators is shown below.

Time Sync Status Indicates Crystal or Line sync. !

Battery Status Monitors the internal RAM battery and = s Taoe e 0TV BATYERY SN
advises if OK. Fhaeaiit caveTaL sy

Internal Diagnostics Verifies if the met}s T oo
acceptable. Note that this only checks forfEEEaira

&= & PASSWORDS PQ Memory Status

conflicts in the setup; individual settings 16 BT AT —
could still be incorrect for your specific &
application.

PQ Memory Status This provides a list of how much memory is currently used in MB and %
along with the total memory allocated for the PQ Options enabled in the
meter.

36 MB

Meter ID, Firmware Version

You can read the following information about how the meter is configured by gaingNteter Display
Menu. Press down and right oncgnd press Set to enter tMeter ID menu.

Menu -> Meter ID

METER ID : JEMStarll ID
SERIAL # : 140200024

ID This is the meter identification that will appear @ el
in the register list. i L il
.‘ VERSIONS :E:VlCE :}:AQ
Meter Setup Available types are-¥Vire Wye, 4Wire Delta, :) e
3-Wire Delta, Network, Open Delta;\®/ire

Wye

FirmwareVersions This is the version number of the firmware installed in the meter.
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TES®& CALI BRATI ON

The meter can provide test pulses from the Optical Port in Normal Mode or Test Mode. In Normal Mode,
the meter operates normally, measuring and registering power in registers, Load Profile, etc. When the
meter is put into Test Mode, it no longer regisfarw/er.

Normal Mode

Using JEMWARE Configuration Software, you can set up the Optical port to continuously output test
pulses for either wattours or VARhours using your own scaling factors. The test pulses will be scaled
to whatever the secondary meter inpuEist example, if the meter secondary is registering 1,800 watt
hours and the scaling is set for 1.8, you will get 1,000 pulses per hour. This allows you to check the
meter accuracy without removing the meter cover and without putting the meter into Test Mod

Notes: When the meter is first powered up, the meter begins registering power within a few seconds and
the test pulses begin within 10 seconds. (The meter continues to start up during this process, eventually
scrolling measurements on the display and Emgithe communication options.)

When the Optical Port is used for serial communications, the test pulses will stop and serial
communications will be established. Once the Optical Port communications are finished, the meter will
automatically resume sendjtiest pulses within a few minutes.

Detailed Settings

Device Address ; 1 -

Password Timeout : 5 -
@ Watt-hours

Continuaous Test Pulse VAR-hours

Test Pulse Scaling : 1.8 -
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Test Mode

You can test meter functions and accuracy from the front panel

. Since this may temporarily inhibit
registration, this session is logged as a Test Mode event.

The JEMStar lloptical port on the face of the meter performs two functions. During Standard Meter

Mode it is used for serial communications. In Test Mode, the optical port on the face of the meter sends
out test pulses consistent with the test register that is despayed (e.g. Watthour, Varhour). The

KYZ digital pulse outputs are available even when the meter is in Test Mode, operating at their
programmed Kvalue. You may use a Scientific Columbus Model 5282 Optical Port Adapter or
equivalent tlat will convert the optical pulses to contact closures. This can then be interfaced to a Watt
standardodés (such as S¢llexterhal gate ioputCol umbusd Micr ol

The JEMStar llis tested like any other electronic meter. It should be set up so the test standard sees the
same voltage and current as the meter. This is done by connectiitgMBear llvoltage elements in

parallel and the current elements in series. Refer to the following example that shows how to connect a
JEMStar lland a Watt Standard to an external load source.

— MicroJoule Standard
o 25A| 58)0 [ A~Aal E0aD | .
218 || ey — | Optical bort | Optical
0J]O @ Pulse
+ . @ METER RANGE @ M
VNH(ES) Multifunction
VOLTS CURRENT mpu-r Standard
@m FUNCTION é 00
0o B o s.00 |l 1999 00
PF o O
O WENT MICROJOULE®II soa O JEMSTAR
’i© INSTRUCTIONS —_ sme ©
AMPERES gé::-SETSOHS g Dang (DISFLAY) sTDC @
L<::)_. — = . @ B
b
D e
mE =0
/ OO owen O
Load Simulator 1) o

85036-003A

TYPICAL CONNECTION DIAGRAM FOR JEMSTAR Il and MICROJOULE Il TO AN
EXTERNAL LOAD SOURCE
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To use the Optical Test Pulse:
The Optical Test Pulse is an energy pulse output, simiakigZ pulse that repeats at a rate
proportional to energy consumption. Each pulse is a brief (approximatelgt@eénillisecond) burst of
infrared light sent by the Optical Port transmitter.
Measurements that may be selected for output as a Test Pulse during Test Mode are:
1 Consumption Measurements
Whr, VAhr, VARNhr, etc
1 Instantaneous Measurements
Watts, VA, VARSs, etc

Any direction (Delivered, Received, pguadrant) and element (phase A, B, C, or total) that may be

selected for one of these measurements in a display test register may be output as a Test Pulse. The pulst
weight (Kt) for each pulse is selectable by tserun JEMWARE via the Test Register setup or through

the front panel user menu while in Test Mode.

The Optical Test Pulse may be picked up with any Optical Port receiver, although we recommend the
Scientific Columbus Model 5282 Optical Port Adapter. The 5282 allows the Optical Port to be used for
serial communication with a computer as well as dirgdiire Test Pulse to an external counter for
accuracy testing.

Test Mode Functionality
During Test Mode, the following conditions exist:

1. Normal and Alternate registers stop accumulating. Peak, Coincident, and Time/Date of Peak
registers may continue to update, but they behave as if there is zero power applied to the meter.

2. Load Profile stops accumulating and storing interval records. Any partial interval counts
accumulated before entering Test Mode will be retained, and will be stored with a Test Mode
event record when Test Mode ends.

3. Test Registers accumulate power, and behave as expected for the type of register. (Eafy. Time
Use registers respond only during the correct rate period, Demand registers update on normal
demand interval timing, etc.)

Note: The Test Registers can beissted from the meter during or after the test is performed
using JEMWARE or JEMREAD Software.

4. The Optical Port emits Test Pulses.

5. Analog Outputs continue to operate as before.

6. Energy output pulses continue to operate as before.

Test Mode ends on any of these conditions:
1. The user manually leaves Test Mode.
2. The meter detects a period of inactiviy and exits Test Mode automatically. (Test Mode timeout.)
3. The meter loses power.

When Test Mode ends, the following occurs:
1. Normal and Alternate registers resume normal operation, accumulating power that is applied to
the meter. Demand and TOU scheduling is unaffected.
2. Load Profile records a Test Mode event with partial interval counts from the interval before Test
Mode began, then resumes normal operation.
3. The Optical Test Pulse returns to the O6Nor ma
4. Loss Compensation is-enabled if it had been disabled while in Test Mode.
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Setting up Test Mode:
The JEMWARE Configuration Software lets you configure the Test Registers which will be used during
your test. These TeRegisters can be customized to suit your needs, letting you enter any measurement
for testing purposes. Once you are in Test Mode, you can scroll from one measurement to the next based
on what you configure in your listhe Test Register setup includes an entry for the pulse weight used

for testing. The default is set for 1Bhis can be changed to whatever you want for each measurement

and it can be ovenidden while in test modéhis scale factor is equal to the quantity of secondary Watts
(Whr) per pulse. A setting of 1.8 is equal tsirzglepulse every 1.8 Watts (Whr).

| MNormal Registers ‘ Alternate Registers | Test Registers

Display Registers

(:; D gztge‘;t;:y Register Type | Quantity Phase Direction ?;‘:E"ge Units ;I_‘;:ts E:I_Cr::""] &t‘:geht TOU |TIC \Sf::::sg Ec'f:f: Description
200 Register Consumption WHr Poly... Delivered Working Units 6 2 1.80 Total [| Primary 1 Watthour Delivered
201 Register Consumption WHr Poly... Received Waorking Units 6 2 1.80 Total | [ Primary 2 [¥] Watthour Received
202 Register | Consumption VARHr  Poly.. Delivered Woaorking Units 3] 2 1.80 Total | [ Primary 3 [¥] VARhour Deliversd
203 Register Consumption WHr A Delivered  Working  Units i} 2 1.80 Total | [ Primary 4 ‘Watthour Del Phase A
204 Register Consumption  WHr B Delivered  Working  Units i} 2 1.80 Total | [ Primary 5 ‘Watthour Del Phase B
205 Register Consumption WHr C Delivered  Waorking  Units 6 2 1.80 Total | [] Primary 6 Watthour Del Phase C
206 Register Consumption WHr A Received  Working  Units 6 2 1.80 Total | [] | Primary 7 Watthour Rec Phase A
207 Register Consumption WHr B Received  Working  Units 6 2 1.80 Total | [] | Primary 8 Watthour Rec Phase B
208 Register Consumption WHr C Received  Working | Units 6 2 1.80 Total | [ Primary 9 ‘Watthour Rec Phase C
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To Enter Test Mode:

1. Presghe left arow key to entethe Meter Display User Menu.

Optical Port

Navigation Keys:
+/Up, —/Down

Left / Right
Set 9 Reset Key

Read Key

2. This will open theJser Menu Screen.

METER DISPLAY MENU 01/01/2000 00:20:42 EST

METER SETTINGS  COMMUNICATIONS TEST MODE

e | o | #

METER STATUS USB PORT

guest

3. Press theight arow key2 times to selectest Mode Press the Set Butido enter the Test
Mode Screen. If you wish to change the test pulse scaling to something different than the Test
Register settings programmed in JEMWARE, use the arrow buttons to enter a new scale factor.
Press Enter when donEhis scale factor is equal to the quantity of secondary Watts (Whr) per
pulse. A setting of 1.8 is equal teiaglepulse every 1.8 Watts (WhNKou can also choose to
disable Loss Compensation during tasttif the Test Registers were programmed to include
TLC.

Menu -> Test Mode

§ START STOP
gl TEST MODE TEST MODE 1 2

DISABLE
LOSS COMPENSATION
4 5
TEST PULSE
- 7 8

WATT GAIN
TWEAK

VAR GAIN = 0
TWEAK

4. When you press the 6Start Test Moded button,
looks like the Normal and Alternate Display Register except the Test Register ID numbers start at
200.You can scroll through your list of Test Registers (configured in JEMWARE) by using the
OReadd6 button on the front of the meter. The
input to the meter and the Test Register Selected. To Exit Test Mosde tipedeft arrow button
to return to the Test Mode Screen.

F at ‘ A TOU Rate A 12/08/2016 08:31:02 @
i

Bl e AMETEKC | S

POWER INSTRUMENTS ¥ SYNC [@BBATTERY

200 Watthour Delivered

0024.85 WH

_ Load Profile 1 interval Load Profile 2 Interval 96
0 S 10 2 sl o A a i 3



Installation and Operation

5. When you return to the Test Mode Screée, Test Pulses will stop.ot have the option to
Continue Test ModeStop Test Mode anekit this screen or make an adjustment to the Watt and
VAR Gain. (see below)

Watt/VAR Gain Adjust

If you need to make an adjustment to the meter after testing it for accimadyatt/VAR Gain adjust

will let you change the metealibration.

Caution: Before doing this, make sure you have tested the meter accurately before making any changes.

Use the arrows to enter a gain adjustment in per¢éete is a separate entry for Watts and VARSs.
When adjusting Watts, this will be applied to Watts, YWk -vect VAhr-vect Q, Qhr, PFvect.
When adjusting VARSs, this will be applied to VARs, VARhr, Ma&ct, VAhrvect, Q, Qhr , Piect.

The range available is +9.99%-#99%.This adjustment would be applied across the whole range from
zero to full scaleWhen done, press the Enter key to save the change. It is recommended to retest the
meter after the change has been made.

Menu -> Test Mode

START STOP i
il TEST MODE TEST MODE|

DISABLE ]
LOSS COMPENSATION ||

TEST PULSE
SCALING

WATT GAIN
ADJUST

VAR GAIN
ADJUST

Note: This is not a replacement for the full meter calibration which examines multiple test points and
measurement types. If a fullcalibration is required, send the meter to the factory.
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MAI NTENANCE

Damage to the instrument can be caused by Electrostatic Discharge (ESD). Appropriate precautions
should bencorporate.

Any JEMStar lloption, except for those noted as "factory configuration” or "configured at manufacture,”
can be installed by a user with the following capabilities:

1 Intermediate skill as an electronic technician, including knowledgéeofrcstaticprotection and
electrical safety techniques.

1 Familiar with the proper use of common tools (e.g. screwdrivers, wire strippers or cutters, wrenches,
etc.) and equipment (e.g. voltmeter) used in electronics, including static reduction equipment such as
grounding straps or mats. Soldering equipmentOg Mequired.

The JEMStar limeterdesign, with its plugogether boards, requires few tools for maintenance.

Caution!

All meter work must be performed at electrostaticprotected workstations
WITH POWER REMOVED.
The technician must follow properly prescribed electrostatiecontrol practices.
Refer to Appendix C for more information.
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Maintenance

SERVICING

JEMStar limeters are available in sockedse (Sand Abase), and switchboard mounting packages.
The disassembly procedure for each type is described as follows.

Socket-base meters (S- and A-base)

Globe Removal

1.
2.

3.
4.

Remove power from meter!
Remove all wire seals from the locking ring of the meter globe, and then remove the ring.

You do NOT need to remove any seals from the RESET button.
Turn the globe counteslockwise approximately 1 inch to disengage it from the base.
Carefully slide the globe forward away from the base and set it aside.

JEMStar |l Boards Installed
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Maintenance

JEMStar Il Exploded view, Internal Case removed
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