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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: 

¶ Review, understand, and observe all safety notices and recommendations within this manual. 

¶ Review your company safety procedures for meter installation and service. 

 

 

 

DANGER! 
 

Hazardous voltages are present during normal servicing of this device that can cause severe injury or 

death.  These voltages are present throughout the utilityôs potential transformer (PT) and current 

transformer (CT) circuits, and the meterôs connection terminals.  Only qualified, properly trained 

personnel should perform installation and servicing on this equipment. 
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GENERAL INFORMATION 

OVERVIEW  

The JEMStar II Digital Power Meter is a multifunction electricity meter for use in revenue & billing, 

energy management and power quality applications.  JEMStar II is available in a variety of installation 

styles including Socket-base (S-base), A-base using an adapter, Switchboard case and a several retrofits 

of older meters. 

 

 

JEMStar II incorporates features common to modern electronic polyphase meters including: 

¶ Real and reactive power and energy measurement 

¶ Display of consumption, demand, and "instantaneous" 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 and outputs 

¶ 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 (55 ï 530V) 

¶ Self power or external aux power 

¶ Easy field-upgradeable meter firmware 

 

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

package. 
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Supporting Software 

The following packages are available for use with JEMStar II: 

 

¶ JEMWare II Configuration software for setting up the meterôs operation.  

It is also used to read the meterôs registers and load profile data, retrieve meter events and display site 

conditions via phasor diagram. The JEMWARE II Software can be used offline or online while 

connected to a meter. 

¶ JEMRead Data Retrieval Program to perform the following functions: 

Read and download data registers 

Read and download Load Profile data 

Read and download Load Profile and register data in HHF format  

Read and download system Health and Status information 

Read Self-Read Registers 

Read Event Logs 

Set Time of Day and Date 

Perform Billing Period Reset 

 

¶ UTS MV-90Ê1 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 at www.itron.com.Display Navigation & Menus 

On power up, the JEMStar II meter displays the AMETEK Power Instruments welcome screen. After a 

predetermined time, it begins scrolling register displays. 

 

Display Scrolling: 
During normal operation, the display scrolls the registers. The meter display can show from 1 to 4 registers 

per display screen. The scroll rate is selectable using the JEMWare II software.  

 

 

 

 

Meter Display Menu: 
Pressing the Left front arrow button will invoke the Meter Display Menu. The red perimeter around a menu 

item indicates it is selected. Meter Settings is the default starting location. To enter or select the menu item, 

press the Set button in the center of the navigation keys. To exit any menu, navigate to the Left arrow on the 

display and press Set. Or press the Read button. 

 

 

 
 

http://www.itron.com/
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Meter Settings: 
To enter, press Set. Using this menu you can configure features such as: 

Date/Time, PT/CT, I/O and Register Presets. 

 

 

 

 

 

Communications: 
From the Meter Display Menu press the Right arrow once. And press Set. This will invoke the 

Communications menu where you can configure the ports. 

 

 

 

 

 

Test Mode: 
From the Meter Display Menu press the Right arrow twice. Press Set. This will invoke the 

Test Mode menu where you can configure various tests. 

 

 

 

 

 

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

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

 

 

 

 

 

 

Unlocking the Meter 

Refer to the Meter Display Menu and Meter Settings menus. 

Before you can change any configuration parameters, the meter must be unlocked. 

 

This is accomplished from theconfiguration screen 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 
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TECHNICAL DESCRIPTION  

JEMStar II offers a large variety of meter register data that can be viewed from the meterôs display or 

retrieved using serial communications.  Some of the register types include: 

 ̧Consumption (Summation)  ̧Peak Demand    ̧Time and Date of Peak Demand 

 ̧Coincident Demand   ̧Average Power Factor   ̧Coincident Power Factor   

 ̧Date & Time    ̧Cumulative Registers  ̧Continuous Cumulative Registers 

 ̧Firmware Version    ̧Health Status.   

JEMStar II also has Time-Of-Use (TOU) capabilities, and most registers can be associated with a 

particular TOU rate. 

 

The meter has an internal pulse recorder for storing load-profile data.  The standard meter provides 

enough memory to store 16 channels of recorded data in 15-minute intervals for up to 365 days.  

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

number of channels by ½ doubles the length of recording time).  [see Load Profile charts in the Advanced 

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

also stored in the load-profile data.  This data can be retrieved through serial communications and 

Ethernet using JEMWare II or JEMReadTM software.  Optionally, a custom Translation Interface Module 

(TIM) is available for the popular MV-90TM software supplied by Itron, Inc.  The JEMStar II meter can 

also provide analog and contact outputs for external monitoring devices. 

 

Serial communications are performed through an optical port on the front of the meter and optional 

communication board (RS-232, RS-485, Ethernet, internal modem). The meter has multiple levels of 

password protection with assignable privileges to accommodate read-only applications.   

 

JEMStar II is software configurable using JEMWare IIÊ.  This software allows the meter to be scaled 

for direct primary readings, demand information, register information, load-profile configuration, and 

Time-Of-Use rates.  Refer to the JEMWare II instruction manual 1079-699 for details on all the different 

parameters that can be programmed into the JEMStar II. 
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Event Recording 

JEMStar II maintains records of certain events independent of the Load Profile features. JEMWare II 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: 

¶ Type of event description 

¶ The date and time at which the event occurred 

¶ If applicable, the time after the event 

 

The following events are recorded: 

¶ 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 power went down.  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 Saving Time) 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 Calibration is recorded with the time at which it occurred. 

¶ Site Monitoring: Billing Period Reset: EachBilling Period Reset event  includes the time at 

which the reset was performed and an indication of whether the reset was automatic, a serial 

command, or a front-panel reset. 

¶ Configuration:. Each configuration event  includes the time at which the configuration 

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

configuration. 

¶ Voltage Sag / Swell: The 500 most 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 (such as power outages and freezes) are also reported in the JEMRead Load 

Profile download. 
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MODEL NUMBER DESCRIPTION  

This user manual is applicable to a broad range of JEMStar II meter 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 II Model Number 

 

You build a model number by selecting options from each selection. 

 

 
 
 

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

    

JSII JEMStar Meter 

09 Form 9 

S Socket Base 

60 60 Hz 

20 Current Class 20 

1B/2A/3A 
Dual serial, single Ethernet, Analog 
Modem 

DIOP 6 Channel I/O w/ power supply 

    

    

  

Meter Form Enclosure Frequency Current Class

S = S Base 50 = 50Hz 02 = Class 2 0 None 0 None 0 = No Additional Options 0 = No Additional Options

A = A Base 60 = 60Hz 10 = Class 10 1A Single Serial: RS-232 DIO Internal Ch 6 D I/O

R = Switchboard 20 = Class 20 1B Dual Serial: RS-232/485 DIOP Internal 6 Ch D I/O w/PS

AO1 Internal 4 Ch AO (0-1mA)

AO2 Internal 4 Ch AO (4-20mA) IEC = IEC 61850 Protocol

J1 = JEM1 Tall Retrofit 2A Single Ethernet Port

J1F = JEM1 Front Retrofit 2B Dual Ethernet Port

J2 = JEM2 Retrofit IB = IRIG-B Time Sync

J10 = JEM10 Retrofit

JS = JEMStar Retrofit 3A Internal Analog Modem

Q = Q121, 220 Retrofit

Q4 = Quad 4 Retrofit

Q4T = Quad 4 Retrofit (Tall)

TD = MarkV Retrofit

G1 = GE DS63 Retrofit DLP = Dual 16 ch Load Profile

G2 = GE DSW63 Retrofit ML =Measurement Logging

G3 = GE DS64 Retrofit  (2x50 channels)

G4 = GE DSW64 Retrofit

G5 = GE Phase 3 Retrofit

G6 = GE DS65 Retrofit EAP = External Power (socket)
W  =  Westinhouse Retrofit DC = DC Power (19-58VDC)

(use w/A Base All retrofits are based on

& SWBD) switchboard enclosure

PQ Ready 

Meter can be upgraded in the field 

for a future PQ Option

1C

Time Sync OptionsYou can select 1 each of Items: 

DIO or DIOP

AO1 or AO2

EXDIO or EXAI or EXDA

   (Ex. DIO/AO1/EXAI)

You can select 1 each of Items: 

1,2,3   (Ex. 1B/2A/3A)

PQ Advanced

Waveform capture, Harmonic 

Recording, Flicker (includes 

Measurement Logging)

PQ2

Power Quality

Comms, Power, Time Sync Power Quality / PMU

Ethernet Options Power Quality Options

Additional OptionsJEMStar II Base Meter Communication and I/O Options

06 = Form 6

3 phase, 

4 wire Wye

08 = Form 8

3 phase, 

4 wire Delta

Communication Options

Measurement Recording Options

09 = Form 9

3 phase, 

4 wire Wye

Triple Serial: 

(2) RS-232/485, (1) RS-232

05 = Form 5

3 phase, 

3 wire Delta

I/O Options

PQ1 PQ Basic 

High Speed RMS, Power Availability

PQ

45 = Form 45

3 phase, 

3wire Delta PQ Max

PQ Basic and PQ Advanced

PQ3

U = Universal

Form 5/9

3 phase, 

4 wire Wye

3 wire Delta

Meter Power Options
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Meter Form Enclosure Frequency Current Class

S = S Base 50 = 50Hz 02 = Class 2

A = A Base 60 = 60Hz 10 = Class 10

R = Switchboard 20 = Class 20

J1 = JEM1 Tall Retrofit

J1F = JEM1 Front Retrofit

J2 = JEM2 Retrofit

J10 = JEM10 Retrofit

JS = JEMStar Retrofit

Q = Q121, 220 Retrofit

Q4 = Quad 4 Retrofit

Q4T = Quad 4 Retrofit (Tall)

TD = MarkV Retrofit

G1 = GE DS63 Retrofit

G2 = GE DSW63 Retrofit

G3 = GE DS64 Retrofit

G4 = GE DSW64 Retrofit

G5 = GE Phase 3 Retrofit

G6 = GE DS65 Retrofit
W  =  Westinhouse Retrofit

(use w/A Base All retrofits are based on

& SWBD) switchboard enclosure

JEMStar II Base Meter

06 = Form 6

3 phase, 

4 wire Wye

08 = Form 8

3 phase, 

4 wire Delta

09 = Form 9

3 phase, 

4 wire Wye

05 = Form 5

3 phase, 

3 wire Delta

45 = Form 45

3 phase, 

3wire Delta

U = Universal

Form 5/9

3 phase, 

4 wire Wye

3 wire Delta
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Communication and I/O Options   

Communication Options I/O Options 

0 None 0 None 

1A Single Serial: RS-232 DIO Internal Ch 6 D I/O 

1B Dual Serial: RS-232/485 DIOP Internal 6 Ch D I/O w/PS 

1C Triple Serial:  
(2) RS-232/485, (1) RS-232 

AO1 Internal 4 Ch AO (0-1mA) 

AO2 Internal 4 Ch AO (4-20mA) 

2A Single Ethernet Port 

  

2B Dual Ethernet Port 

  

You can select 1 each of Items:  
DIO or DIOP 
AO1 or AO2 

3A Internal Analog Modem 

  

    

    

    

You can select 1 each of Items:  
1,2,3  (Ex. 1B/2A/3A) 
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0 = No Additional Options 0 = No Additional Options

IEC = IEC 61850 Protocol

IB = IRIG-B Time Sync

DLP = Dual 16 ch Load Profile

ML =Measurement Logging

 (2x50 channels)

EAP = External Power (socket)

DC = DC Power (19-58VDC)

PQ Ready 

Meter can be upgraded in the field 

for a future PQ Option

Time Sync Options

PQ Advanced

Waveform capture, Harmonic 

Recording, Flicker (includes 

Measurement Logging)

PQ2

Power Quality

Comms, Power, Time Sync Power Quality / PMU

Ethernet Options Power Quality Options

Additional Options

Measurement Recording Options

PQ1 PQ Basic 

High Speed RMS, Power Availability

PQ

PQ Max

PQ Basic and PQ Advanced

PQ3

Meter Power Options
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SPECIFICATIONS  

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

new features. 

 
Meter Forms 

 
 

Current Classes 

2 Amp  (.001 ï 2A) 

10 Amp (.002 ï 10A) 

20 Amp (.002 ï 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 Contact outputs. 

 

JEMStar II measures the following integrated quantities: 

¶ Watthours delivered/received, Net/Absolute per-phase, polyphase total 

¶ VARhours delivered/received, Net/Absolute per-phase, polyphase total 

¶ VAhours delivered/received, Net/Absolute per-phase, polyphase total 

¶ Amphours, per-phase (up to 3 phases), polyphase total 

¶ Qhours delivered/received, Net/Absolute per-phase, polyphase total 

¶ V2hours, A2hours per-phase, polyphase total 

Instantaneous quantities 

Instantaneous quantities are short-term average or RMS measurements of electrical characteristics in a 

circuit.  Instantaneous quantities are suitable for Instantaneous Registers, or analog outputs. 

JEMStar II measures the following instantaneous quantities: 

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 2-½ Element [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 Element  [3PTôs, 2CTôs] (3 Phase, 3 wire Delta) 

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) 

2-½ 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 Element  [3PTôs, 2CTôs] (3 Phase, 3 wire Delta) 
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¶ Watts and VARs delivered, received, or bidirectional per-phase, polyphase 

¶ VA delivered, received, or bidirectional per-phase, polyphase 

¶ Q delivered, received, or bidirectional per-phase, polyphase 

¶ Volts and Volts2 per-phase (up to 3 phases) 

¶ System Volts (average of 2 or 3 phases depending on meter form) 

¶ Amps per-phase, polyphase plus Neutral Current 

¶ Amps2 per-phase, polyphase 

¶ PF per-phase, polyphase 

¶ Frequency 

¶ Volts THD per-phase 

¶ Amps THD per-phase 

Uncompensated Quantities 

JEMStar II is able to simultaneously provide both uncompensated and transformer- or line-loss 

compensated measurements for Watt / Watthour, VAR / VARhour, VA / VAhour, Q / Qhour, and Power 

Factor quantities in Display Registers, Load Profile, and KYZ pulse outputs. Analog outputs are always 

loss compensated if compensation is enabled in the meter. 

Input Range Limits and Burdens 

Current Inputs and Burden 

Class 2 
¶ Starting Current:      0.001 A 

¶ Operating Range:     0.001 to 2A 

¶ Maximum Overload with accuracy:   2.2A 

¶ Maximum Continuous Overload without damage : 3A 

¶ Burden:      < 0.5VA @ 2A Socket 
< 0.5VA @ 2A Switchboard 

Class 10, 20 
¶ Starting Current:      0.002A 

¶ Operating Range:     0.002 to 20A 

¶ Maximum Overload with accuracy:   22A 

¶ Maximum Continuous Overload without damage 30A 

¶ 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 (L-N) 95ï530 Vac (L-L) 

Maximum Overload  550 Vac L-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, S-base or A-base 
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Self Powered (standard): 

55ï530VAC self powered from any of the three phases 

Maximum burden of 25VA total or 15VA per phase. 

 

Externally Powered (optional): 

55ï530VAC or 90ï300VDC externally powered via a cable 

Maximum burden of 25VA. 

 

Switchboard 

55ï530VAC or 90ï300VDC externally powered via terminals 

Maximum burden of 25VA. 

 

Operating Frequency Range 

50 Hz 42.5-57.5 Hz 

60 Hz 51-69 Hz 

Clock 

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 de-modulated) accurate to +/- 1 ms UTC Time 

Modulated or Demodulated (auto-sensing), 9.3K ohm input impedance 

The IRIG-B 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. 
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Accuracy 

The nominal conditions referenced in the specifications are defined as follows: 

VINPUT = Nominal Input Voltage  ICLASS = Meter Class Current 

TA = Test Amperes = ½ Class Amps  Full Scale = ICLASS x VINPUT 

 

Class 10 and 20: 
Watthours Class 10 Input 

Current 
Class 20 Input 
Current 

Accuracy (PF=1) Accuracy (PF=0.5 
lag) 

(per phase, polyphase total) 0.5 to 10 A 0.5 to 20 A 0.05 % RD 0.07 % RD 

  (0.01% RD typ) (0.01% RD typ) 

  0.1 to 0.5 A 0.1 to 0.5 A 0.15 % RD 0.2 % RD 

  0.05 to 0.1 A 0.05 to 0.1 A 0.2 % RD 0.35 % RD 

  

VARhours  Class 10 Input 
Current 

Class 20 Input 
Current 

Accuracy (PF=0) Accuracy (PF=0.5 
lag) 

(per phase, polyphase total) 0.2 to 10 A 0.2 to 20 A 0.1 % RD 0.15 % RD 

  0.1 to 0.2 A 0.1 to 0.2 A 0.2 % RD 0.25 % RD 

  0.05 to 0.1 A 0.05 to 0.1 A 0.3 % RD 0.35 % RD 

  

VAhours, Qhours  Class 10 Input 
Current 

Class 20 Input 
Current 

Accuracy (PF=1) Accuracy (PF=0.5 
lag) 

(per phase, polyphase total) 0.2 to 10 A 0.2 to 20 A 0.1 % RD 0.15 % RD 

  0.1 to 0.2 A 0.1 to 0.2 A 0.2 % RD 0.25 % RD 

  0.05 to 0.1 A 0.05 to 0.1 A 0.3 % RD 0.35 % RD 

  

Volts2hours Class 10 Input 
Current 

Class 20 Input 
Current 

Accuracy   

(per phase, polyphase total) 0 to 10 A 0 to 20 A 0.1 % RD   

  
   

  

AMP2hours Class 10 Input 
Current 

Class 20 Input 
Current 

Accuracy    

  0.3 to 10 A 0.3 to 20 A 0.5 % RD   

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

  
   

  

AMPhours Class 10 Input 
Current 

Class 20 Input 
Current 

Accuracy    

  0.3 to 10 A 0.3 to 20 A 0.1 % RD   

(per phase, polyphase total) 0.1 to 0.3 A 0.1 to 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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(per phase, polyphase total) 0.5 to 10 A 0.5 to 20 A 0.1 % RD 0.12 % RD 

  0.1 to 0.5 A 0.1 to 0.5 A 0.2 % RD 0.25 % RD 

  0.05 to 0.1 A 0.05 to 0.1 A 0.25 % RD 0.4 % RD 

  

Instantaneous Vars  Class 10 Input 
Current 

Class 20 Input 
Current 

Accuracy (PF=0) Accuracy (PF=0.5 
lag) 

(per phase, polyphase total) 0.2 to 10 A 0.2 to 20 A 0.15 % RD 0.2 % RD 

  0.1 to 0.2 A 0.1 to 0.2 A 0.25 % RD 0.3 % RD 

  0.05 to 0.1 A 0.05 to 0.1 A 0.35 % RD 0.4 % RD 

  

Instantaneous VA, Q Class 10 Input 
Current 

Class 20 Input 
Current 

Accuracy (PF=1) Accuracy (PF=0.5 
lag) 

(per phase, polyphase total) 0.2 to 10 A 0.2 to 20 A 0.15 % RD 0.2 % RD 

  0.1 to 0.2 A 0.1 to 0.2 A 0.25 % RD 0.3 % RD 

  0.05 to 0.1 A 0.05 to 0.1 A 0.35 % RD 0.4 % RD 

     
Instantaneous Amps Class 10 Input 

Current 
Class 20 Input 
Current 

Accuracy  

 
(per phase, polyphase total) 0 to 10 A 0 to 20 A 0.04 % RD 

+ 0.025 % Iclass 
 

  0.15 to 10 A 0.15 to 20 A 0.4 % RD 
 

     
Instantaneous Amps2 Class 10 Input 

Current 
Class 20 Input 
Current 

Accuracy  

 
(per phase, polyphase total) 0.3 to 10 A 0.3 to 20 A 0.5 % RD 

 
  0.1 to 0.3 A 0.1 to 0.3 A 2.0 % RD 

 
 

Class 2: 
Watthours  Class 2 Input 

Current 
Accuracy (PF=1) Accuracy (PF=0.5 

lag) 

(per phase, polyphase total) 0.1 to 2 A 0.1 % RD 0.2 % RD 

      

  0.05 to 0.1 A 0.2 % RD 0.3 % RD 

  0.015 to 0.05 
A 

0.4 % RD 0.6 % RD 

  

Varhours  Class 2 Input 
Current 

Accuracy (PF=0) Accuracy (PF=0.5 
lag) 

(per phase, polyphase total) 0.1 to 2 A 0.15 % RD 0.2 % RD 

  0.025 to 0.1 A 0.4 % RD 0.5 % RD 

  0.01 to 0.025 
A 

0.8 % RD 0.9 % RD 

  

VAhours, Qhours  Class 2 Input 
Current 

Accuracy (PF=1) Accuracy (PF=0.5 
lag) 
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(per phase, polyphase total) 0.1 to 2 A 0.15 % RD 0.2 % RD 

  0.025 to 0.1 A 0.4 % RD 0.5 % RD 

  0.01 to 0.025 
A 

0.8 % RD 0.9 % RD 

  

Volts2hours Class 2 Input 
Current 

Accuracy   

(per phase, polyphase total) 0 to 2 A 0.1 % RD   

  
  

  

AMP2hours Class 2 Input 
Current 

Accuracy   

  0.03 to 2 A 0.5 % RD   

(per phase, polyphase total) 0.01 to 0.03 A 2.0 % RD   

  
  

  

AMPhours Class 2 Input 
Current 

Accuracy    

  0.1 to 2 A 0.3 % RD   

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

  
  

  

Instantaneous Watts Class 2 Input 
Current 

Accuracy (PF=1) Accuracy (PF=0.5 
lag) 

(per phase, polyphase total) 0.1 to 2 A 0.15 % RD 0.25 % RD 

  0.05 to 0.1 A 0.25 % RD 0.35 % RD 

  0.015 to 0.05 
A 

0.45 % RD 0.65 % RD 

  

Instantaneous Vars  Class 2 Input 
Current 

Accuracy (PF=0) Accuracy (PF=0.5 
lag) 

(per phase, polyphase total) 0.1 to 2 A 0.2 % RD 0.25 % RD 

  0.025 to 0.1 A 0.45 % RD 0.55 % RD 

  0.01 to 0.025 
A 

0.85 % RD 0.95 % RD 

  

Instantaneous VA, Q Class 2 Input 
Current 

Accuracy (PF=1) Accuracy (PF=0.5 
lag) 

(per phase, polyphase total) 0.1 to 2 A 0.2 % RD 0.25 % RD 

  0.025 to 0.1 A 0.45 % RD 0.55 % RD 

  0.01 to 0.025 
A 

0.85 % RD 0.95 % RD 

    
   

 
Instantaneous Amps Class 2 Input 

Current 
Accuracy  

 
  0 to 2 A 0.04 % RD 

+ 0.025 % Iclass 
 

(per phase, polyphase total) 0.025 to 2 A 0.4 % RD 
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Instantaneous Amps2 Class 2 Input 

Current 
Accuracy 

 
(per phase, polyphase total) 0.03 to 2 A 0.5 % RD 

 
  0.01 to 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 Volts2: 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 % 
 * (FS / 
VA)phase 

0.002 % 
 * (FS / VA)phase 

0.002 % 
 * (FS / VA)phase 

        

Instantaneous Power Factor: Class 2 Class 10 Class 20 

     Form 5  (system) 0.002 % 
 * (2FS / 
VA)phase 

0.002 % 
 * (2FS / 
VA)phase 

0.002 % 
 * (2FS / 
VA)phase 

     Form 6, 8/9   (system) 0.002 % 
 * (3FS / 
VA)phase 

0.002 % 
 * (3FS / 
VA)phase 

0.002 % 
 * (3FS / 
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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Loss Compensation 

Type: Transformer Loss Compensation (TLC) 

Line Loss Compensation (LLC) 

 

Features: Separate coefficients for delivered and received power 

User-configurable 

 

Compensation  Line Watt loss 

Characteristics: Transformer copper Watt loss 

Transformer copper VAR loss 

Transformer iron Watt loss 

Transformer iron VAR loss 

 

Loss Compensation Watts, Watthours, VARs, VARhours, VA, 

On Registers: VAhours, Q, Qhours, PF 

 

NOTE: Registers, Load Profile channels, or KYZ Pulse outputs that are individually selected to be 

"compensated" in JEMWare II have the following accuracy modifications: 

 

Class 10, 20 

current range 

Class 2 current 

range 

accuracy modifier (add to 

accuracy listed above) 

0.3A to Class 

Amps 

0.03A to Class 

Amps 

add 0.05% of reading 

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 the JEMWare II  User Manual 

(document 1079-699) for details on how to select a register as "uncompensated." 

 

 

Auxiliary Power 

Requirements: 55 ï 530 Volts AC 

90 ï 300 Volts DC (switchboard models and socket/A-Base with 

External Aux Power Options) 

19 ï 58 Volts DC (switchboard models and socket/A-Base with 

Low Voltage DC Power ï Option DC) 

 

Source: S-base and A-base: derived from three phase voltage input 

Switchboard: separate terminals, AC or DC 

 

Auxiliary Power Burden: 25 VA 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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Frequency Range 

50 Hz 42.5-57.5 Hz 

60 Hz 51-69 Hz 

 

Clock Accuracy 

External tracking  

(line frequency): 

Accuracy of the clock is directly determined by the power 

system frequency, except during loss of auxiliary power to the 

meter.  The internal reference accuracy is applicable for that time 

period. 

 

Internal Tracking: 

 

0.5 seconds per day maximum error. 

 

 

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

Meter Creep 

The meter does not creep.  No 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 either 0ï1 mA or 4ï20 mA 

Accuracy: 0.15% of full scale 

Analog output accuracy is derated by 75 ppm of Rated Output per degree 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 40 Vdc 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 
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When configured as an output the channel shall have the following requirements: 

Selectable as Form A or KYZ 

200 Vdc, or 200 V peak AC @ 50mA contact rating 

Ability to transmit 25 transitions per second 

 

Registers 

Instantaneous 

Characteristics - Updated every 1.5 seconds 

- Average of 1.5 seconds 

 

Displayed Quantities: 

Per Phase and Polyphase W Del, W Rec,, W Bidirectional, VAR Del, VAR Rec, VAR Q1, 

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 Bidirectional, V2, A2 

Per Phase Volts THD, Amps THD 

Phase A only Frequency 

 

Consumption (Integrated Values) 

Characteristics - Updated no less than every 2 seconds 

- Configurable to be associated with any Time Of Use (TOU) 

Rate. If associated with any rate other than Total, the 

Consumption Register shall accumulate only energy measured 

while that rate is active 

 

Displayed Quantities: 

Per Phase and Polyphase Wh Del, Wh Rec, Wh Net, Wh Absolute, VARh Del, VARh Rec, 

VARh Net, VARh Absolute, VAh Del, VAh Rec, Vah Net, VAh 

Absolute, VARh per quadrant, Ah, Qh Del, Qh Rec, V2h, A2h 

 

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

units 

 

Preset Any desired value that may be displayed 

 

Register Retrieval By any communication port 

 

Average Power Factor 

Characteristics Configurable to be associated with any Time 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. 

 

Display Average Power Factor (PF) for the Billing Period.   
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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 Polyphase W Del, W Rec, VAR Del, VAR Rec, VA Del, VA Rec, VAR per 

quadrant, A, Q Del, Q Rec 

 

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

units. 

 

Demand Interval Length 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 periods listed above.  No 

more than 12 subintervals per interval. 

 

Preset Any desired value that can be displayed 

 

Register Retrieval By any communication port 

 

Peak Demand 

Displayed Quantities Normal peak, Cumulative Demand, or Continuous Cumulative 

Demand 

 

Characteristics Configurable to be associated with any Time of Use (TOU) 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 of Peak Demand 

Displayed Quantities Time or Date at which the corresponding Peak Demand occurred 

 

Coincident Demand 

Displayed Quantities: 

Per Phase and Polyphase W Del, W Rec, VAR Del, VAR Rec, VA Del, VA Rec, VAR per 

quadrant, A, Q Del, Q Rec 

 

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

units. 

 

Demand Interval Length Matches the corresponding Peak Demand length 

 

Preset Any desired value that may be displayed 
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Register Retrieval By any communication port 

 

Coincident Power Factor 

Displayed Quantities 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 Polyphase W Del, W Rec, VAR Del, VAR Rec, VA Del, VA Rec, VAR per 

quadrant, Volts, A, Q Del, Q Rec, PF 

Per Phase Volts THD, Amps THD 

Phase A only Frequency  

 

Demand Prediction  
Displayed Quantities: 

Per Phase and Polyphase W 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: ï Every Demand (Sub)Interval Closure 

ï Every Hour ï Every Day ï Every Month 

ï Every Billing Period Reset 

Status 

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

Time Of Use (TOU) 

 ï Four season schedules 

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

types 

ï Twenty-year calendar with up to 200 holidays specified 

ï Each measurement register can be associated with one of nine 

time-of-use rates (A ï H, and Total) 

ï Up to eight rate changes can be specified for each day type 
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Totalization  

Characteristics - Special-purpose Consumption registers 

- Displayed quantities, scaling, preset, and register retrieval are 

identical to Consumption registers. 

- Combine multiple meter readings through digital inputs and 

outputs 

 

Load Profile 
Displayed Quantities: 

Per Phase and Polyphase Wh Del, Wh Rec, VARh Del, VARh Rec, VAh Del, VAh Rec, 

VARh per quadrant, Ah, Qh Del, Qh Rec, Avg. W Del, Avg. W 

Rec, Avg. VAR Del, Avg. VAR Rec, Avg. VAR per quadrant, 

VA,Volts, Amps, Power Factor, Hertz, Volts-THD, Amps-THD, 

Pulses, Status, A2, V2, A2h, V2h, Q, Qhr, Totalization channels 1ï

12  

 

 ï Up to 32 channels of storage (16 standard) 

ï 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 JEMStar II uses a combination of non-volatile NAND Flash memory, RAM (volatile memory) and 

battery backed memory. The distribution of memory for various functions is described below: 

 

Meter Configuration - Stored in non-volatile memory the moment itôs loaded into the meter 

 

Register Measurements - Stored in non-volatile 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 non-volatile memory after an interval has been completed. 

Battery backed memory used to temporarily store load profile data since 

the last interval write. 

 
Event Logs - Stored in non-volatile memory after an event occurs.   

 

Power Quality Data -  Stored in non-volatile memory at the completion of every event. 

 

Clock - The meterôs internal clock saves the time and date using battery backed 

memory. If power is removed from the meter and the battery is dead (or 

removed), the time will revert to midnight, January 1, 1970 upon power 

up. 
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Communication Ports 

Optical (Port 1) 

 ï Type 2, Front panel mounted 

ï Mating Sensor can be attached with the meter cover installed 

(magnetic type), or cover removed (hanging type) 

ï Complies with ANSI C12.13-1991, Section 3.6 

ï Uses JEM Binary Protocol 

ï User configurable for 300 ï 19200 baud 

ï Primarily used for calibration, verification and configuration 

RS-232 (Port 2ï4) (optional) 

 ï Supports Tx, Rx, Gnd, and RTS signals 

ï Half duplex operation 

ï Configurable for 300 ï 115,200 baud 

ï Mutually exclusive with RS-485 option (Ports 3,4) 

ï Configurable for all JEMStar II protocols 

ï Primarily used for direct connection to RTU, ext modem 

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

 ï Supports Tx, Rx, Gnd signals 

ï Configurable for 300 ï 115,200 baud 

ï Mutually exclusive with RS-232 option 

ï Configurable for all JEMStar II protocols 

ï Network up to 32 meters with CommRepeater option 

ï Recommended max. cable length: 4000 feet;  actual length is 

dependent upon environment 

Internal Modem (Port 5) (optional) 
 ï 56k Analog Modem 

ï Cell Modem (CDMA: Verizon, Sprint) 

ï (GSM/GPRS: Cingular, AT&T, Rogers, T-Mobile) 

ï Configurable Answer & Phone Home schedules 

ï Configurable for JEM Binary protocol 

Ethernet (Port 6, 7) (optional) 

ï 12 simultaneous users 

ï 10 Base-T/100 Base-TX 

ï Optional internal Web server 

ïFixed IP Address per Ethernet Port 

ï Configurable for JEM Binary protocol 

ï JEM Binary  (max 4) 

ï Modbus TCP/IP (max 2) Master/Slave 

ï DNP Protocol (max 5) 

ï IEC 61850 (max 1) 
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Call-Home on Power Outage Modem Option (optional) 

 ï Internal modem that calls up to 4 telephone numbers and 

transmits a message during power failure 

ï User configurable phone numbers and messages 

 

Communication Repeater (optional) 

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

modem 

ï Requires the RS-485 option installed in each meter of a group 

 

Communication Protocols 

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 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  

         

   
      

         

         

         

         

         

 

Environmental 

Temperature  

¶ Operating 

o Continuous operating temperature: -30 to +70 °C  

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

o Display operating range: -20 to +55 °C 

o Basic meter accuracy shall be derated by 50 ppm of Rated Output per degree C 

difference from nominal 

¶ Storage 

o The storage temperature range shall be -30 to +85 °C 
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Humidity  

¶ Continuous operating humidity: 95% at +40 °C  

 
Insulation  

Voltage / Current Inputs  In accordance with ANSI Standard C12.20 

 

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

(Switchboard only) and voltage input. 

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

inputs, outputs and case. 

 

Contact Inputs 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 

 

Contact Outputs 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 

 

Communication Ports 

RS-232/485, Ethernet:   1 kV RMS, 60Hz for 1 minute between the RS-232/485 and 

Ethernet circuits and all other circuits, terminals, and case 

 

Modem 1 kV RMS, 60Hz for 1 minute between the modem telephone line 

circuit and all other circuits, terminals, and case 

 

Surge 

o IEC 61000-4-5 

   

Magnetic Field  

¶ 100 A-turn  

 

EFT 

¶ IEC 61000-4-4 

o 5/50 nS 

o 4kV on power inputs 

o 2kV on inputs/outputs 

 

SWC 

¶ IEEE 37.90.1, 2.5kV oscillatory  

 

RF Susceptibility  

¶ 15 V/m, 200kHz to 10 GHz  
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Emissions 

¶ FCC Part 15, subpart A, class A  

 

ESD 

¶ IEC 61000-4-2, 15kV 

 

 

Agency Standards and Certification 

ANSI Tested and certified to comply with ANSI Standard C12.20-2010 

The S-base and A-base meet ANSI C12.20, for class A emissions 

 

 

FCC The internal modem complies with FCC Part 68 
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INSTALLATION 

CASE STYLES  

JEMStar II is available in the following case styles: 

 

¶ Socket connected (S base), conforming to ANSI standard C12.10-2004, Section 5 

¶ Small Switchboard case 

¶ Adapter to convert S-base meter to bottom-connected (A-base) style 

Size and Weight 

¶ S base: 5.5 pounds 

¶ Meter with A-base adapter: 7.5 pounds 

¶ Small switchboard case: 11.5 pounds 

 

 

S-Base Meter Dimensions 
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A-Base Mounting 

A-Base Adapter Mounting Dimensions 

(With S-base meter installed, total depth in front of mounting panel is 10.25ò) 

 

IMPORTANT:  When installing the meter locking ring on the A-base adapter, be sure that the ground 

tab on the right side of the adapter is securely fitted under the ring. 

Ground tab Ring mounted correctly 

with tab underneath 
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Switchboard Case Mounting 

Switchboard Case Meter Dimensions 

6.80

9.13

2.13

6.19 .44

RESET

READ
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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 2-½ Element [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 Element  [3PTôs, 2CTôs] (3 Phase, 3 wire Delta) 

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) 

2-½ 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 Element  [3PTôs, 2CTôs] (3 Phase, 3 wire Delta) 
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EXTERNAL CONNECTIONS 

JEMStar II uses industry-standard power connector configurations consistent with the standards listed in 

the Specifications section.  JEMStar II Switchboard 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. 

 

Other JEMStar II electrical connections (e.g. Contact Outputs, Contact Inputs, Modem) are brought 

outside the meter as pigtail leads (S-base, A-base) of an appropriate wire gauge and insulation to 

maintain the electrical requirements of ANSI standards.  The Switchboard model provides user 

connections on rear-mounted terminal blocks or connectors. 

Grounding Recommendations 

It is important to ensure that the JEMStar II meter is properly grounded.  The S-base and A-base models 

are constructed per ANSI C12.10 standards and the ground tabs on the rear of the meter must be properly 

connected to earth ground through the socket. The Switchboard case is steel and must have a good 

protective ground to ensure that the entire housing is safe. The switchboard housing has an earth ground 

terminal at the rear of the housing.  Supply an adequate, low-impedance ground to the JEMStar II case 

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 from the JEMStar II should be 

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

grounded consistent with your companyôs wiring procedures. 

Signal Inputs 

Voltage Inputs 

The meter will operate continuously at any voltage within the nominal range of 55 ï 530 volts while still 

meeting all operational specifications. 

 

Refer to the Specifications section for input burden. 

Current Inputs 

The JEMStar II is configured at manufacture for one of the standard current Class ranges listed in the 

Specifications section.  Each JEMStar II current 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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AUXILIARY POWER 

For S-base and A-base models, the standard meter configuration is Self Powered via the Phase A, B & C 

voltage inputs. The power supply will operate from any phase. No separate connection is required. Refer 

to the Specifications section for burden. 

 

There are two options available for external auxiliary power on S-base and A-base models. Option EAP 

is for a universal AC/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 

Color 

Function Option EAP Option DC 

AC Range DC Range DC Range 

Red 

(White) 

+ (L) 55-530 

VAC 

90-

300VDC 

19-58VDC 

Black 

 

- (N) 

 

 

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

connection.  The Switchboard meter comes with a universal AC/DC power supply as shown below. As 

an option, the Switchboard models can be ordered with the Low Voltage DC Power, Option DC. 

 

Terminal  Standard Power Input Option DC 

AC Range DC Range DC Range 

+ (L) 55-530 VAC 90-300VDC 19-58VDC 

- (N) 

  

Switchboard Meter (rear view) 

+

(L)

-

(N)

AUX Power

Power Input

(refer to table above)
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METER INPUTS AND OUTPUTS 

The JEMStar II Meter has several options for digital I/O and analog outputs. You can combine both 

digital and analog options in the same meter as shown below. 

 

I/O Options 

0 None 

DIO Internal Ch 6 D I/O 

DIOP Internal 6 Ch D I/O w/PS 

AO1 Internal 4 Ch AO (0-1mA) 

AO2 Internal 4 Ch AO (4-20mA) 

You can select 1 each of Items:  
DIO or DIOP 
AO1 or AO2 

 

 

The Digital I/O and Analog Output options are contained on separate boards which are easily accessible.  

The drawing below shows where the boards are located on a socket meter. The same orientation is used 

for the switchboard meter. 
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Digital Input / Output Options 

The JEMStar II Meter has an option for digital I/O which consists of 6 channels that can be individually 

configured as inputs or outputs using the JEMWARE Configuration Software. The Digital I/O option can 

be equipped with or without an isolated 24V power supply for supplying power to the digital inputs. 

Contact Inputs 

The Form A Contacts and can be configured to perform any one of the following functions: 

¶ Pulse Counter:  Each transition (make or break) is counted as a pulse. 

¶ Interval synchronization pulse:  Each "make" causes the Demand Interval and / or Load Profile (if so 

configured) to be re-synchronized. 

¶ TOU Rate Override: Each "make" will cause the present Time Of Use rate to change to a user-

configured ñoverrideò billing rate. 

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

¶ Record Load Profile: This can be used to enable the recording of Load Profile when that channel is 

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

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

 

JEMStar II can 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: 

 

¶ Minimum ON voltage 10Vdc 

¶ Maximum ON voltage 40Vdc  

¶ Current limited to 50 mA 

 

JEMStar II will de-bounce both "make" and "break" transitions on each contact input for at least 20 

milliseconds.  The maximum detectable pulse rate is 100 transitions per second. 

 

Contact Outputs 

JEMStar II Outputs can be used as a Form A or KYZ. 

 

Outputs can be configured to perform any one of the following functions: 

¶ Energy pulse output: KYZ Contact configurable for any consumption quantity or energy constant.  

¶ End of Demand Interval Output: the Form A output will close for one second when a demand (sub) 

interval closes. 

¶ Trigger Alarm: The Form A Output will close upon an alarm trigger if the trigger condition is set to 

activate a digital output.  

 

The JEMStar II contact closure outputs meet the following specifications: 

 

¶ Maximum open-circuit voltage is 200 volts, DC or peak AC. 

¶ Maximum closed-circuit 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 TTL-compatible when used with an external 4700 W pull-up resistor to an 

external +5Vdc source. 

¶ Maximum output rate is 25 transitions per second.  A transition is defined as a single change of state, 

either open-to-close or close-to-open.  This equates to 10 complete pulse cycles per second  
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Socket Meter I/O Wiring Connections 

  

Digital 

I/O Cable 

Serial 

Com 

Cables P2 

P4 

Analog 

Output 

P3 

Switchboard Meter Connections 

Digital I/O Channels 1-4 

Digital I/O Channels 5,6 RS-485 Serial Port 

Analog Output 

RS-232 Ports 

(DB9 Female) 
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Typical Digital I/O Wiring: 

The 6 Digital Inputs and Outputs use the same connection terminals(wires) and are selected via the 

JEMWARE Software Configuration. Digital Inputs use a Form A Contact and Digital Outputs use a 

Form A or KYZ Output. DIO Channel 1 shown below as a Form A Input, KYZ Output and Form A 

Output 

 

Form A Input 

 
 

KYZ Output 

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

 

 

Form A Output 

 
  

+
-

FCV COM

FCV +

Meter with DIO Meter with DIOP

Y

K

Form A Input

Y

Form A Input

K

contact contact

10 to 40 VDC

Meter with DIO Meter with DIO

Normally Open Normally Closed

Y

K

Z

Y

K

Z

Meter with DIO

Y

K

KYZ Output consists of 

two independent Form A 

contacts connected 

together 
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Digital I/O Wiring 

 

For the S-Base and A-Base meter styles, JEMStar II contact 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/O #1 Y WHT/RED DI/O #4 Y WHT/BLK 

DI/O #1 K WHT/ORG DI/O #4 K WHT/GRN 

DI/O #1 Z WHT/BRN DI/O #4 Z WHT/BLU 

DI/O #2 Y WHT/BLK/GRN DI/O #5 Y 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 #5 Z WHT/BLK/BRN 

DI/O #3 Y WHT/RED/BLU DI/O #6 Y 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 #6 Z WHT/GRN/BLU 

FCV+ WHT/ORG/BRN FCV COM WHT/ORG/BLU 

 

 

 
Digital I/O Connections - Switchboard 

Digital I/O Channels 1ï4 Digital I/O Channels 5, 6 

Signal Terminal Signal Terminal 

DI/O #1 Y 1 DI/O #5 Y 1 

DI/O #1 K 2 DI/O #5 K 2 

DI/O #1 Z 3 DI/O #5 Z 3 

DI/O #2 Y 4 DI/O #6 Y 4 

DI/O #2 K 5 DI/O #6 K 5 

DI/O #2 Z 6 DI/O #6 Z 6 

DI/O #3 Y 7 FCV + 7 

DI/O #3 K 8 FCV Com 8 

DI/O #3 Z 9 FCV = 24Vdc Field Contact 

Voltage for digital inputs 

(option DIOP) 
DI/O #4 Y 10 

DI/O #4 K 11 

DI/O #4 Z 12 

 

For Switchboard style meters, the connections are provided on rear-mounted terminal blocks. 
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Analog Output / Internal Modem Options 

The JEMStar II 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) 0-1mA Analog Outputs (no modem) 

¶ (4) 4-20mA Analog Outputs (no modem) 

¶ Analog Modem 

¶ Analog Modem & (4) 0-1mA Analog Outputs 

¶ Analog Modem & (4) 4-20mA Analog Outputs 

¶ Cellular Modem 

¶ Cellular Modem & (4) 0-1mA Analog Outputs 

¶ Cellular Modem & (4) 4-20mA Analog Outputs 

 

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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Analog Outputs 

JEMStar II can include an optional feature that consists of four analog output channels.  All channels are 

configured at the factory for either 0ï1 mA or 4ï20 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, VARs, VA, PF, or Q. 

 

0ï1 mA Outputs 

A JEMStar II meter equipped with 0ï1 mA analog outputs has the following characteristics: 

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

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

¶ Analog output accuracy is 0.15% of its full scale output, and is de-rated by an additional 75 ppm of 

Rated Output per degree C difference from nominal. 

¶ The output can be configured to indicate bi-directional input quantities. 

 

Example: 
Input Range Analog Output 

- 1000 watts -1 mA 

         0 watts   0 mA 

+ 1000 watts +1 mA 

 

 

 

 

4ï20 mA Outputs 

A JEMStar II meter equipped with 4ï20 mA analog outputs has the following characteristics: 

¶ Each output channel requires a separate, external loop supply of up to 24 volts. 

¶ Analog output accuracy is 0.15% of its full scale output, and is de-rated by an additional  

50 ppm of span per degree C difference from nominal. 

¶ The outputs can also be configured to indicate bi-directional input quantities. 
 

Example of bi-directional input range: 
Input Range Analog Output 

- 1000 watts   4 mA 

         0 watts 12 mA 

+ 1000 watts 20 mA 

 

 

 

Aout 1

4 - 20 mA Output

Connection

Load

+

- +-

24Vdc

External

Source

Aout 1

0 - 1 mA Output

Connection

Load

+

-
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Analog Output Connections 

For the S-Base and A-Base meter styles, JEMStar II analog output connections are provided via a 3-foot 

multi-conductor cable which plugs into an adaptor cable.  The wire colors are as follows. 

 
Analog Output Connections-Socket and A-Base 

Signal Color 

AO #1 (ï) BLK 

AO #1 (+) WHT/VIO 

AO #2 (ï) WHT/GRN/BLU 

AO #2 (+) WHT/RED/BLU 

AO #3 (ï) WHT/ORG/GRN 

AO #3 (+) WHT/BRN/BLU 

AO #4 (ï) WHT/ORG/BLU 

AO #4 (+) WHT/RED/ORG 

 

 

 

 

 

 

 
Analog Output Connections-Switchboard 

Signal Terminal 

AO #1 (ï) 1 

AO #1 (+) 2 

AO #2 (ï) 3 

AO #2 (+) 4 

AO #3 (ï) 5 

AO #3 (+) 6 

AO #4 (ï) 7 

AO #4 (+) 8 

 

 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

P2 

P4 

P3 

Analog Output 
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 COMMUNICATION PORTS 

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

selections. Each port can support one or more communication protocols. All communication ports 

operate simultaneously and independently. 

 

Com Port # Port Type 

1 Optical 

2 RS-232 

3 RS-232/485 

4 RS-232/485 

5 Modem (Analog or Cellular) 

6 Ethernet 1 

7 Ethernet 2 

8 WIFI 

 

Communication Options 

The Communication ports are available in the following configurable options. 

For each Port Type (Serial, Ethernet, Modem), you can select a single option. For example: Option 1A or 

1B or 1C. 

The Optical Port is included with every meter. 

  

Port Type Model Number 

Option 

Communication Ports Port Numbers 

Serial 1A (1) RS-232 Port 2 

1B (2) RS-232/485 Port 3,4 

1C (1) RS-232, (2) RS-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 following communication protocols. The 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. 

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 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 II uses 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 required.  The JEMStar II 

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 II can be optionally equipped with one, two or three serial ports.  Port 2 is an RS-232 port. 

Ports 3 and 4 are software configurable for either RS-232 or RS-485. These ports are configurable for 

any valid communication address supported by the meter, and can be configured for 300, 1200, 2400, 

9600, 19.2K, 38.4K or 115,200 bps communications.  When configured for RS-232, the ports are 

operated in half-duplex mode using four signal wires: Common, Transmit Data (TX), Receive Data 

(RX), and Request To Send (RTS).  For ports 3 and 4, the RS-232 option is mutually exclusive with the 

RS-485 option; that is, only one or the other can be configured. 

When configured for RS-485, the port operates in half-duplex 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, 9600, 19.2K, 38.4K or 115,200 bps communications.  

The maximum reliable distance for RS-485 communications is approximately 4000 feet, however this 

length can vary depending on the type of cable used, external electrical interference, etc.  The RS-485 

option is mutually exclusive with the RS-232 option; that is, only one or the other can be configured. 

 

Any RS-485 network requires 120 W terminating resistors at each end to operate properly. The JEMStar 

II  RS-485 communication option has a built in terminating resistor that may be enabled using the 

JEMWare II 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 S-Base and A-Base meter styles, JEMStar II serial output connections are provided via cables 

with pigtail wiring. There is an option to supply cables with DB-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 

RS-232 RX Wht/Red/Blu Wht/Red Wht/Grn 

RS-232 TX Wht/Blu Wht/Blk/Blu Wht/Red/Grn 

RS-232 RTS Wht/Org Wht/Blk/Brn Wht/Red/Org 

Serial Com Wht/Org/Brn Wht/Blk Wht/Org/Blu 

 

 

 

 

 

 

 

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

Signal  Port 2 Port 3 Port 4 

RS-232 RX P4ï3 P2ï3 P3ï3 

RS-232 TX P4ï2 P2ï2 P3ï2 

RS-232 RTS P4ï7 P2ï7 P3ï7 

Serial Com P4ï5 P2ï5 P3ï5 

 

 

 
P2 

P4 

P3 
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For Switchboard style meters, the connections are provided on the rear panel via 9-pin DB9 connectors. 

 
Switchboard RS-232 Connections (RS-232 Ports 2, 3 & 4) DB-9 Female 

Signal Port 2, 3, 4 

RS-232 RX Pin 3 

RS-232 TX Pin 2 

RS-232 RTS Pin 7 

Serial Com Pin 5 

Connections are the same for 

each DB-9 Connector 

 

 

 

 

  



Installation and Operation  

60 

RS-485 Communications 

 

For the S-Base and A-Base meter styles, JEMStar II serial output connections are provided via cables 

with Pigtail Wiring. There is an option to supply cables with  DB-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 

RS-485 TX RX + Wht/Blk/Blu Wht/Red/Grn 

RS-485 TX RX ï Wht/Blk/Brn Wht/Red/Org 

Serial Com Wht/Blk Wht/Org/Blu 

 

 

 

 

 

 

 

 

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

Signal Port 3  Port 4 

RS-485 TX RX + P2-2 P3-2 

RS-485 TX RX ï P2-7 P3-7 

Serial Com P2-5 P3-5 

 

 

 

 

 

 

 

 

 

 

  

P2 

P3 
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Switchboard RS-485 Communications Connections 
 

RS-485 Serial Port 

Port # Signal Terminal  

3 Serial Com 1 

RS-485 TX RX + 2 

RS-485 TX RX ï 3 

4 Serial Com 4 

RS-485 TX RX + 5 

RS-485 TX RX ï 6 

 

 

For Switchboard style meters, the connections are provided on the rear panel via terminal blocks. 
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The RS-485 protocol permits up to 32 transceiver pairs to share a party line.  Because RS-485 

communications are differential, much longer cable lengths are possible than RS-232C.  The total length 

of the network wiring must not exceed 4000 feet.  A single twisted-pair of wires can connect up to 32 

drivers and receivers for half-duplex communications.   

 

The signals labeled ñTX(+)/RX(+)ò and ñTX(ï)/RX(ï)ò are a half-duplex pair that carry Received 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 a 120 W resistor.  If the JEMStar II meters are the end 

devices, this is accomplished via the JEMWare II 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 need to install the 

resistor externally. JEMStar II meters that are not at the ends of the RS-485 wiring should have their 

terminating resistors disabled via JEMWare II software or meter front panel. 

 

The following shows how to enable the 120 W terminating resistor: 

 

 

Termination in the JEMWare II software: 

 

Using the drop-down menu select RS-485 

Terminator for the end meter. 
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Analog Modem 

JEMStar II can be optionally equipped with an internal modem. The port is configurable via JEMWare II 

for any communication address supported by the meter and can be set for 300 ï 56K bits per second.  A 

custom initialization string can also be configured to adapt the modem to specific conditions (see 

Appendix A for the default AT command codes). 

 

Modem tip and ring connections are made using a standard four-wire RJ-11 phone jack.   

 

 

 

Socket Meter (RJ11 Cable provided) 

  
  
  
  

 

Switchboard Meter (RJ11 Jack provided) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rear View shown 

  

RJ11 Jack for Phone cable 

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.lowes.ca%2Fproduct%2Fphone-cable%2Fzenith-50-ft-flat-rj11-telephone-line-cable-339705&psig=AOvVaw1noqeccjsr5yeYpA_0T-dX&ust=1600258916511000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCPj3sZST6-sCFQAAAAAdAAAAABAL
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Cellular Modem 

JEMStar II can be optionally equipped with an internal cell modem using 4G LTE Cat 1 technology. The 

cell modems can support Verizon, Sprint and several GSM based carriers. 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. The cell modem and antenna options 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, 4B, 4C or 4D. 

For external antennas, we will supply an antenna cable from the meter with a standard SMA Female (RP) 

connector. 

 

 

 

 

 

 

Cell Carrier Support:  

There are three variations available to support Verizon, GSM (AT&T, T-Mobile, Rogers, Bell, Telus) 

and Sprint. The specific bands supported for these carriers is listed below: 

 

Å Verizon LTE Bands:  B2(1900), B4(AWS 1700), B13(700) 

Å GSM   LTE Bands:  B2(1900), B4(AWS 1700), B5(850), B12/B13(700) 

  3G Bands:   B2(1900), B5(850) 

Å 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 protocols. In addition, the cell modem can support the Alarm Notification messages 

using the JSON WEB message format. 

 

The cell modems can 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 APNôs (Access Point Names) is provided and firmware updates are available over the air 

(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 antenna (internal vs external) is based on the 

signal strength at the meter location. 

The Cell Modem supports the use of MIMO (Multiple In Multiple Out) diversity antennas which uses a 

dual antenna system to improve the quality and reliability of the wireless link. As such, two separate 

antenna cables are provided. The antennas we provide for options 4A, 4B and 4C  have both antennas 

integrated into a single unit making it easier to install. 

 

Signal Strength 

It is recommended to have at least 3 bars of signal strength which is approximately -100dB or better. 

The JEMStar II 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 your signal strength. 

 

 
 

When connecting to the meter with the JEMWARE Software using any available communication option; 

the Meter Connection Status screen will also show the cell modem details and signal strength. 

 
 

 

Internal Antenna (Option 4A) 

Internal antennas work best when 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 Mount (Option 4B) 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Surface Mount (Option 4C) 

 

 

 

 

 

 

 

 

 

 

 

 

  

MIMO Dual Antenna style (Multiple In Multiple out) 

Frequency: 704 to 960Mhz ; 1710 to 2,690Mhz (LTE) 

Gain:  6.1dBi @ 704 to 960Mhz 

5.47dBi @ 1710 to 2,690Mhz 

Bandwidth: 256MHz for 704MHZ~960MHz 

980MHz for 1710MHz~2690MHz 

Cable:  3 meter cable with SMA Connectors 

MIMO Dual Antenna style (Multiple In Multiple out) 

Frequency: 704 to 960Mhz ; 1710 to 2,690Mhz (LTE) 

Gain:  2.79dBi @ 704 to 960Mhz 

3.22dBi @ 1710 to 2,690Mhz 

Bandwidth: 256MHz for 704MHZ~960MHz 

980MHz for 1710MHz~2690MHz 

Cable:  3 meter cable with SMA Connectors 
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SIM Cards 

Customer supplied SIM Cards can be provided using the mini 2FF standard format. 

SIM cards can be activated according to normal practices. 

 

The procedure for installing or 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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Backplane Board 

Analog/Modem Board 

 
 

Retainer clips 
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4. Remove the Analog/Modem Board. Use caution for the antenna cables connected to the board. 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

5. The SIM Card holder can be opened for installation of the SIM Card. 

Slide the holder forward (do not pry up as damage will occur). You will feel it click into the 

unlatched position.  

 

 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

 

 

 

Cell Modem 

SIM Card Antenna Connections 

Slide the SIM Card 

holder to the right 

Slide in this 

direction 

Caution: Do not pry up 

the SIM Card holder as 

damage can occur 
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Once unlatched, you can open up the SIM card holder, install the SIM Card and then close it. 

(slide it back to latch) 

 

 
 

 

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 meter. To 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 óConnection Status Screenô shown below. 

 

8. Connect to the meter using the JEMWARE Software on any communication port. The Meter 

Connection Status Screen will indicate that the modem is installed. It will not show an IP 

Address until the SIM is activated and the cell modem is configured in JEMWARE first.

  
 

9. Configure the modem using 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  

Cell Modem installed 

in meter 

IMEI and CCID 

numbers 
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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 as assigned by your Carriers APN. 

 

 
 

 

 

 

 

 

 

 

  

Cell Modem ready 

for use. IP Address 

shown 
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Communication Repeater (future) 

JEMStar II can be optionally equipped with a Communication Repeater option that allows a network of 

meters to share a single internal modem.  This feature requires the RS-485 option to be installed on all 

meters connected in the network.  The JEMStar II CommRepeater operates as a master to slave 

configuration. 

 

Each meter in the network must be assigned a unique communication address via JEMWare II 

configuration software.  Multiple meter connectivity is obtained through one CommRepeater master 

meter and subsequent slave meters as shown in the diagram below. 

 

 

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

II  modem.  Note that the slave meters (those without an internal modem) in the network cannot cause the 

modem to originate a call.  The daisy-chained slaves are connected in a standard RS-485 configuration.  

These signals are connected via the I/O cable (S and A-base), or rear-mounted terminal blocks 

(switchboard case).  See the previous section titled ñRS-485 Connectionsò for wiring details.  The 

JEMStar II CommRepeater utilizes a half-duplex communications link. 
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Ethernet Port 

JEMStar II can be optionally equipped with a single or dual Ethernet port.  The Ethernet port is 

configurable via JEMWare II  for any IP address or it can obtain an IP address automatically using 

DHCP. The Ethernet port supports all JEMStar II protocols. (Modbus, DNP, ANSI Tables, Binary) Up to 

twelve simultaneous connections are possible, permitting each user to access whatever metering 

information is necessary. Up to ten passwords can be configured in the meter to restrict or allow certain 

functions per user. 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 standard RJ-45 jack.  

S-base and A-base meters are supplied with a network cable and RJ45 (male) connector on the rear of the 

meter. Switchboard meters have a RJ45 jack on the rear. 

 

JEMStar II Socket & A-Base Ethernet Cable (RJ-45) 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

JEMStar II Switchboard Ethernet Connectors (RJ-45) 

RJ45 Port 

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.shutterstock.com%2Fsearch%2Frj45%2Bconnector&psig=AOvVaw2vSXs1BRisvpbt_sPJQT24&ust=1600278731171000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCIC_8Pzc6-sCFQAAAAAdAAAAABAK
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EXTERNAL TIME SYNCHRONIZATION  

External Time Synchronization options include IRIG-B, and NTP.  NTP is connected to the meter via the 

Ethernet Port. IRIG-B is connected to the meter via a serial time cable. 

 

S-Base and A-base models 

The IRIG-B and PPS will be provided via a cable from the bottom of the meter base. The connections for 

this are shown below: 

 
Wire Color  Signal 

Wht IRIG-B (+) 

Black IRIG-B (-) 

Red PPS (+) 

Green PPS (-) 

 
 
 

 

 

Switchboard Models 

The IRIG-B will be available from a BNC connector on the rear of the unit. The connections for this are 

shown below: 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IRIG-B Time sync input (modulated or de-modulated - auto sensing) is accurate to +/- 1 ms UTC Time. 

9.3K ohm input impedance 

 

IRIG-B 
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OPERATION 

METER NAMEPLATE  

The meterôs nameplate provides general information about the meter including the Serial Number, model 

number, form, class, voltage, frequency, wiring configuration (3-Wire or 4-Wire), test amps, and the K
t
 

(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 multiply-by field. 

 

 

 

 

 

 

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 the 32nd week 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 process that lasts about 4 ½ minutes. The 

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 SET, to indicate that the display has not completed the start up process. During this time, it 

is advisable to not use the display buttons (arrow buttons, Read, Reset, etc) as the meter hasnôt fully 

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 seconds. Once the display values change from NOT SET to 

actual values, this is an indication that the meter has completed the start-up process. 
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METER CONFIGURATION  

All of the parameters that determine the meterôs operation can be set by using the JEMWare II 

configuration software.  JEMWare II includes a file-management system for storing configurations, 

configuration-editing screens for setting the various parameters, and communication channel setups to 

program the meter.  JEMWare II provides the ability to read the existing configuration from the meter 

and to read the time on the meter through serial communications.  The JEMWare II Instruction Manual 

1079-699 describes each parameter that can be programmed. 

NOTE: You may use the latest version of JEMWare II to open a configuration file saved with a prior 

version, or to read the configuration from a JEMStar II meter that was programmed with a prior version. 

If you do this, however, you must verify all settings in the 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 JEMWare II to 

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 JEMStar II meter are forced to be re-initialized when portions of the meterôs 

configuration are changed.  This section summarizes the changes that will force a re-initialization.  Note 

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

has changed from the currently stored configuration. These features are re-initialized ONLY if the 

particular configuration sections are different.  Re-initialization 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 II: 

¶ 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 
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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: 

¶ Demand, Load Profile Interval Timing settings 

¶ Load Profile channel assignments 

¶ Primary Scaling settings (including changing VT Ratio or CT Ratio from the meter front 

panel) 

¶ Totalization channels 

 

Energy Pulses 

The Energy Pulse feature will be re-initialized if these configuration sections are changed: 

¶ Energy pulse channel assignments 
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DISPLAY FACEPLATE  

 

 

JEMStar  II 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/max reset. This 

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 the Maintenance section for further information. 
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METER DISPLAY  

The JEMStar II Meter includes a color graphic display. The display is used to scroll the meter 

measurements (Display Registers), special displays (Phasor Display) and a user menu system that will 

show various meter configuration settings. The different display screens will automatically 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. 

 

 
 

Single Register Display shown 

 

 

Register Display Modes 
The meter can be configured to display a single register per screen or up to 4 registers per screen.  

 

 
 

    Dual Register Display 

 

4 Quadrant Power 
Indicator 

Color Phase 
Indicator 

Customer configurable 
graphic 

Meter Status 
Indicators 

Display Register 
Number 

Load Profile Interval 
Status 

Customer 
Configured 
Register 
Description 

Engineering 
Units 

Up to 10 Digit 
Measurements 
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     Triple Register Display 

 

 

  
 

Quad Register Display 

 

Navigating the Register Display 

The meter registers can be grouped in three different display modes: Normal, Alternate, and Test.  

JEMStar II can display up to 50 Normal, 50 Alternate and 50 Test registers.  Normal Registers are 

numbered 0-49, Alternate registers are numbered 100-149 and Test Registers are numbered 200-249. If 

display Scrolling is enabled (via JEMWare II), the display registers are sequentially displayed at a user-

configurable rate. You 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 

group Billing Period quantities, site monitor displays, or 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.  Refer to the Test & Calibration section for 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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Special Displays 
There are several custom displays that can be intermixed with the register displays including:  

¶ Phasor Display 

¶ Communication Status 

¶ Alarm Display 

¶ 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.  
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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 not installed in the meter will be ógreyedô out. In the 

screenshot below, Serial 3, Ethernet 2 and WIFI are not 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: 

Light Blue Indicates that the port and protocol have been configured and are ready for 

operation 

Green  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..  

Red Indicates that the meter has detected a communication problem. For example; an 

Ethernet cable is unplugged, a port has timed out waiting for a response, no dial 

tone, etc 

 

 
 

 

Alarm Display 
The Alarm Display will show the status of all alarms as configured in the JEMWARE Software. The 

Alarm Display will show the alarm trigger and time and date when it went into alarm. 
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Graphical User Menu 

JEMStar II includes a graphical user menu to show the meter status, configuration details and perform 

functions such as configuring select items, putting the meter in Test Mode and presetting display 

registers. With the meter cover (or globe) removed, all configuration buttons are accessible to the user.   

 

 

Note:  The hardware Security Key in the Register board can be set up to disable access the user interface 

of the meter.  Refer to the Maintenance section 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 to the Meter Display Menu. 

Starting at the upper left corner, you will see Meter Settings highlighted.  Highlighted areas (red 

perimeter) indicate the selected area.  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 item, Communications.  In this manner, 

you can scroll up, down, left, or right, 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 menu feature, that menu will be 

displayed.    

 

 
Menu Name 

 

        Date & Time 

Meter Settings  

(default start point 

indicated by red perimeter) 

 

 

 
Back  

  
Username  

JEMStar II Display 
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Menu Name 

Each menuôs title/name is displayed in the top left corner.  

The Meter 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. Items included in this menu: 

 ̧Date & Time    ̧PT/CT     ̧Digital I/O 

 ̧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 USER MENUS 

In standard operation, the JEMStar II display is used to show the measured electrical quantities and other 

monitored parameters.  However, the display can easily be switched into the User Menu mode, which 

uses a simple menu structure for access to the meterôs multiple features.  Some menu items are ñread-

onlyò such as health status indicators, while others can be edited (time, date, communications, etc.).  

Through a series of front panel button presses, you can directly configure many of the simpler meter 

functions.  Note: the front panel keypad may be ñlocked outò, depending on your company policy.  See 

Section 5 ï 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 

Meter Display Menu. The red perimeter around a menu 

item indicates it is selected. Meter Settings is the 

default starting location. To enter the menu item, press 

the Set button in the center of the navigation keys. To 

exit any menu, navigate to the Left arrow on the 

display and press Set. Or press the Read button. 

 

Meter Settings: 
To enter, press Set. Using this menu you can configure 

features such as: 

Date/Time, PT/CT, I/O and Register Presets. 

 

 

Communications: 
From the Meter Display Menu press the Right arrow 

once. And press Set. This will invoke the 

Communications menu where you can configure the 

ports. 

 

 

Test Mode: 
From the Meter Display Menu press the Right arrow 

twice. Press Set. This will invoke the Test Mode menu 

where you can change the test pulse scaling, enable loss 

compensation and start Test Mode. 
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Meter Status: 
From the Meter Display Menu press the Down arrow once. Press Set. This will invoke the 

Meter Status menu where you can check the Comm and Site Status, reset the battery status, 

reset users and passwords and do a cold start. 

 

 

 

 

 

 

 

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

will invoke the Meter ID menu where you can view the identification and firmware version. 
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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 read-only and some are directly editable.  The meter settings that can be 

edited via the front panel are limited to the most common functions.  ALL JEMStar II settings can be 

configured using JEMWare II software.  Please refer to the JEMWare II instruction manual 1079-699 to 

configure a meter via software. 

 

JEMStar II uses two security keys to limit access to the front panel pushbuttons.  Depending upon your 

companyôs policy, you may need to ñunlockò the keypad.  Refer to Section 5 ï Maintenance for 

instructions about Security Keys. 

 

 

Unlocking the Meter 

Before you can edit configuration parameters, 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 configuration 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 Security Log-In screen. The Username field 

will have a red box 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. 

The Password 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 entry. When done entering the password, move to the 

Enter tab and press 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, press the Read button. 
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Meter Settngs 

This user menu will allow the viewing or editing of Date and Time, 

PT/CT Ratios, Digital and Analog I/O and Presetting Normal and 

Alternate Registers. 

 

 

Time & Date: 

The time and date can be set once the meter is unlocked. This will 

be evident when the lock is in the open position. 

Press Set to enter the Set Time & Date menu shown here. Using 

the navigation keys, move around the fields to increase/decrease the 

numeric values. The time is displayed in the 24 hour format. Press 

SAVE once the time and date fields contain the desired value.  

 

 

PT/CT Ratio 

You can read and change the Power Transformer Ratio and the 

Current Transformer Ratio by going to the Meter Display Menu and 

selecting Meter Settings.  Scroll right to PT/CT and press Set. Edit 

the existing setting by moving from field to field and using the 

arrow buttons to enter a new ratio and then pressing SET.  Be sure 

to update the front panel label to correspond to the new ratio that 

you entered. 

 

NOTE 1: Changing the meterôs PT or CT Ratio will cause Load Profile pulse constants, Energy 

Pulse constants, Site Monitor thresholds, and Analog Output levels to be re-scaled automatically 

so that they will maintain the same settings in Primary units.  It will also cause all numeric 

registers to be erased and re-initialized. 

NOTE 2: Changing the meterôs PT or CT Ratio from the front panel will invalidate any Loss 

Compensation settings that may already be configured.  If you use the Loss Compensation 

feature, enter the PT and CT Ratios via JEMWare II configuration software to maintain your 

TLC settings. 

 

Digital I/O 

This is a view-only menu from the meter; all edits must be performed 

using JEMWare II software.  If equipped with the DIO option, this 

screen will show whether the I/O channel is set up as an Input or 

Output, the function of the I/O and the current I/O state (ON or OFF) 

 

To view the input settings: from the Meter 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 II software. 
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Analog I/O 

This is a view-only menu showing how the Analog Output option 

is configured. It will display whether the Analog Outputs are 0-

1mA or 4-20mA, the measurement that was configured for each 

output and how the minimum and maximum scaling was 

configured. For example, if Channel 1 was configured as 0-1mA 

with a measurement of watts, 0mA could be 0 watts and 1mA 

could be 1500 watts. 

 

To view how the analog outputs are configured: 

From the Meter 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 JEMWare II software. 

 

Preset Registers 

Register Preset enables the user to set meter registers at a 

predetermined value.  This option is often used when meters are 

replaced, allowing the user to set the new meter with the 

previous meterôs register settings.   

 

The consumption (energy) measurements are the ones you 

typically preset.  This function can be performed directly from 

the front panel of the meter, or with the JEMWare II 

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 the Meter Display Menu press Set once.  

2. From Meter Settings, press the down and right buttons once each, and press Set. 

3. To increment the highlighted digit, press the +/up button; to decrement, press the ï/down 

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. 

7. Repeat Steps 3 ï 7 to preset any other register quantities. 

8. 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. 

 

Note:  Pressing the READ button while editing a register will cancel the SET operation and restores the 

register to itsô original value(s). 
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Communication Settings 

There are a few methods of interfacing with JEMStar II: Optical port, 

Serial data (RS-232/485), modem, Ethernet & WiFi.  The display 

menu allows reading and editing of basic communications port 

parameters such as: 

Type: For Serial ports, select whether 

communications are via RS-232 or RS-485 

Protocol: Use the arrow buttons to select a 

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 the Meter Display Menu. Press the right arrow once and hit Set. 

From this menu you can configure the desired communication parameters. To change the meterôs IP 

Address, clear the existing IP Address and enter the new one. After pressing óEnterô, select the ñSaveô 

button. 

 

 

Test Mode 

This display is used for putting the meter into Test Mode which is 

used for checking the accuracy of the meter. More details on testing 

the meter are in the next section called Test and Calibration  

 

 

Meter Status 

The meter has several internal safeguards that verify its own 

operation.  You can check the status of these monitors from the 

display menus by going to Meter Display Menu, scroll down once 

to Meter Status and press Set. This will display a screen that 

shows: Comm Status, Site Status, Reset Battery, Reset Users and 

Passwords, and Cold Start. 

 

 

 

Comm Status The Comm Status is a special display 

that provides the status of all 

communication ports. This screen can 

be configured as a standard Display 

Register in JEMWARE or displayed 

manually with the User menu. The 

function of this display is described in 

the previous Display section. 
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Site Status The Site Status display shows various 

screens on the current site conditions, such 

as the Phasor Display, Harmonics (future), 

Alarm Summary, etc. These screens can 

also be configured as a standard Display 

register in JEMWARE or displayed 

manually with the User Menu. The function 

of these displays is described in the 

previous Display section. 

 

 

 

Reset Battery 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 

indication. When the battery is replaced, you 

need to reset the Battery Monitor using the 

Reset Battery screen. Refer to the Maintenance 

section of the manual for battery replacement. 

 

 

Reset Users & Passwords 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 from the meter within 15 seconds or it will 

ignore the request. 

 

 

 

 

 

Cold Start A Cold Start returns the meter back to factory defaults. 

Refer to the Maintenance section of this manual for 

details on the Cold Start. 
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Meter Status Indicators 

 

The Meter Status screen has indicators on the right side for the Time Sync Status, Battery Status, Internal 

Diagnostics and PQ 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  

    advises if OK.  

Internal Diagnostics Verifies if the meterôs configuration is 

acceptable.  Note that this only checks for 

conflicts in the setup; individual settings 

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. 

 

 

 

 

Meter ID, Firmware Version 

You can read the following information about how the meter is configured by going to the Meter Display 

Menu. Press down and right once. And press Set to enter the Meter ID menu. 

 

 

 

 

ID   This is the meter identification that will appear 

in the register list. 

 

Meter Set-up Available types are 4-Wire Wye, 4-Wire Delta, 

3-Wire Delta, Network, Open Delta, 3-Wire 

Wye 

 

Firmware Versions This is the version number of the firmware installed in the meter. 
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TEST & CALIBRATION 
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 registers power. 

 

Normal Mode 

Using JEMWARE Configuration Software, you can set up the Optical port to continuously output test 

pulses for either watt-hours or VAR-hours using your own scaling factors. The test pulses will be scaled 

to whatever the secondary meter input is. For 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 Mode. 

 

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 enabling the 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 sending test pulses within a few minutes. 
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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 II optical 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 being displayed (e.g. Watthour, Varhour).   The 

KYZ digital pulse outputs are available even when the meter is in Test Mode, operating at their 

programmed Ke value.  You may use a Scientific Columbus Model 5282 Optical Port Adapter or 

equivalent that will convert the optical pulses to contact closures.  This can then be interfaced to a Watt 

standardôs (such as Scientific Columbusô MicroJoule®II) external gate input. 

 

The JEMStar II is 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 connecting the JEMStar II voltage elements in 

parallel and the current elements in series.  Refer to the following example that shows how to connect a 

JEMStar II and a Watt Standard to an external load source.  

TYPICAL CONNECTION DIAGRAM FOR JEMSTAR II  and MICROJOULE II TO AN 

EXTERNAL LOAD SOURCE  
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To use the Optical Test Pulse: 

The Optical Test Pulse is an energy pulse output, similar to a KYZ pulse that repeats at a rate 

proportional to energy consumption.  Each pulse is a brief (approximately 30 ï 40 millisecond) 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: 

¶ Consumption Measurements 

Whr, VAhr, VARhr, etc 

¶ Instantaneous Measurements 

Watts, VA, VARs, etc 

 

Any direction (Delivered, Received, per-quadrant) 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 pulse 

weight (Kt) for each pulse is selectable by the user in 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 directing the 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. (E.g. Time-of-

Use registers respond only during the correct rate period, Demand registers update on normal 

demand interval timing, etc.)  

Note: The Test Registers can be retrieved 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 óNormal Modeô. 

4. Loss Compensation is re-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 Test Registers 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 list. The Test Register setup includes an entry for the pulse weight used 

for testing. The default is set for 1.8. This can be changed to whatever you want for each measurement 

and it can be over-ridden while in test mode. This scale factor is equal to the quantity of secondary Watts 

(Whr) per pulse. A setting of 1.8 is equal to a single pulse every 1.8 Watts (Whr). 
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To Enter Test Mode: 

 
1. Press the left arrow key to enter the Meter Display User Menu.  

 

  

  

  

  

  

  

  

 

 

2. This will open the User Menu Screen. 

 

  

  

  

  

  

  

  

  

 

3. Press the right arrow key 2 times to select Test Mode. Press the Set Button to 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 done. This scale factor is equal to the quantity of secondary Watts (Whr) per 

pulse. A setting of 1.8 is equal to a single pulse every 1.8 Watts (Whr). You can also choose to 

disable Loss Compensation during the test if the Test Registers were programmed to include 

TLC.  

  

  

  

  

  

  

  

 

4. When you press the óStart Test Modeô button, the Test Register Display will be shown. This 
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 

óReadô button on the front of the meter. The Optical Port will output test pulses based on the 

input to the meter and the Test Register Selected. To Exit Test Mode, press the left arrow button 

to return to the Test Mode Screen. 
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5. When you return to the Test Mode Screen, the Test Pulses will stop. You have the option to 

Continue Test Mode, Stop Test Mode and exit 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 accuracy, the Watt/VAR Gain adjust 

will let you change the meter calibration. 

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 percent. There is a separate entry for Watts and VARs.  

When adjusting Watts, this will be applied to Watts, Whr, VA-vect, VAhr-vect, Q, Qhr, PF-vect. 

When adjusting VARs, this will be applied to VARs, VARhr, VA-vect, VAhr-vect, Q, Qhr , PF-vect. 

 

The range available is +9.99% to -9.99%. This adjustment would be applied across the whole range from 

zero to full scale. When done, press the Enter key to save the change. It is recommended to retest the 

meter after the change has been made. 

 

 

 

 

 

 

 

 

 

 

 

Note: This is not a replacement for the full meter calibration which examines multiple test points and 

measurement types. If a full re-calibration is required, send the meter to the factory. 
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MAINTENANCE 
Damage to the instrument can be caused by Electrostatic Discharge (ESD). Appropriate precautions 

should be incorporated. 

 

Any JEMStar II option, except for those noted as "factory configuration" or "configured at manufacture," 

can be installed by a user with the following capabilities: 

 

¶ Intermediate skill as an electronic technician, including knowledge of electrostatic-protection and 

electrical safety techniques. 

¶ 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 equipment is NOT required. 

 

The JEMStar II meter design, with its plug-together boards, requires few tools for maintenance. 

 

 

 

 

Caution! 
 

All meter work must be performed at electrostatic-protected workstations 

 WITH POWER REMOVED.  

The technician must follow properly prescribed electrostatic-control practices.   

Refer to Appendix C for more information. 
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SERVICING  

JEMStar II meters are available in socket-base (S- and A-base), and switchboard mounting packages.  

The disassembly procedure for each type is described as follows. 

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

Globe Removal 

1. Remove power from meter! 

2. 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.   

3. Turn the globe counter-clockwise approximately 1 inch to disengage it from the base.   

4. Carefully slide the globe forward away from the base and set it aside. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

JEMStar  II Boards Installed 
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JEMStar II Exploded view, Internal Case removed 

 

 
 




















































































































































































































