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1 Manufacture To State
2 Country of Origin To State
3 Technical requirements

3.1 Type
 - Outdoor type
 - CT operated three phase four wire, Programmable Static meter which is direct reading type without application of any multiplication 
constant.

3.2 Standard

IEC 60529 (Clause - 13.4,14.2.4)            (Degree of Protection provided by encloseures)
IEC 62052-11                                        (General Requirement,test and test condition)
IEC 62053-22                                        (Static Meter for active energy class 0.5s and 0.2s)
IEC 62053-23                                        (Static Meter for reactive energy class 2)
IEC 62056-21                                        (Data Exchange for Meter Reading, tariff and load control)

3.3 Accuracy Class 0.5s (for active energy), 2.0 (For reactive energy)
3.4 Protective class II Insulating encased meter of protective class II - According to IEC 62052-11
3.5 Rated Secondary current  - / 5A

Basic Current ( Ib) 5A

Maximum Continuous Current 200 % Ib

3.6 Reference condition
Voltage 3x230(L-N)/400V(L-L)
Frequency 50 Hz

3.7 Operating voltage
Meter shall be in operation with required accuracy from ≤0.6Vref to 1.15Vref. However meter shall withstand the max; system voltage  of 600 V 
(for min : 5min).

3.8 Operating Frequency 50 Hz ± 2% (IEC 62053-31,Cl 8.2,Table-8)

3.9 Operating temperature range -40 ~ +70ºC

3.10 Power consumption
Voltage circuit     :    < 2W and 10VA
Current circuit     :     <1VA

3.11 Starting current 0.1% of Ib (0.001 Ib) and unity power factor with balance load (Cl. 8.3.3, IEC 62053-22)

3.12 Short time over current 20 Imax for 0.5 sec with a relative tolerance of +0 to -10 % for one half-cycle at rated frequency

3.13 Influence of heating Temperature rise at any point of the external surface of the meter shall not exceed 25K with an ambient temperature at 40ºC.

3.14 Rated Impulse withstand voltage 6 kV (shall be applied ten times one polarity and the repeated with the other polarity).

3.15 AC withstand voltage for 60 sec
4kV (between , on the one hand, all the current and voltage circuits as well as the auxiliary circuits whose reference voltage is over 40 V, 
connect together, and , on the other hand, earth.)

3.16 Mechanical requirements Meter shall be in compliance with clause 5.2.2 of IEC 62052-11

3.17 Resistance to heat and fire
The terminal block and meter case shall ensure safety against the spread of fire. They shall not be ignited by thermal overload of live parts in 
contact with them as per IEC 62052-11. Fire retardant material shall be used.
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3.18 Ingress protection IP 51,but without suction in the water ( IEC 60529 and IEC 62052-11)

3.19 Power factor range Zero lag to Zero lead.

3.20 Energy measurement Fundamental energy + Energy due to harmonics.

3.21 Connection diagram The connection diagram for the system shall be provided on terminal cover.

3.22 Self diagonstic feature

The meter shall have indications for unsatisfactory/non-function of
(a) Time and calendar
(b) Real time clock (Clock Day and Date can be set through remote Server or HHU. )
(c) RTC battery
(d) Nonvolatile memory

3.23 Initial startup of Meter Meter shall be fully functional within 5sec after reference voltage is applied to the meter terminals.

3.24 Alternate mode of supply to the meter In case of power failure, reading/data shall be to downloaded with the help of battery.

3.25
 - Internal diameter of terminal holes
 - Depth of terminal holes

- 6 mm (minimum)
- 21~26mm (shall have two screw per terminal)

3.26 Clearance between Adjacent terminals 10mm (minimum)

3.27 Display and Sequencing Modes

Backlit LCD with multi-segment alphanumeric LCD display and two buttons for the essential user interface.

Meter shall not go into sleep mode when energized and must have following display modes;
  1. Auto Display Mode : Automatic Sequencing Display of pre-defined parameters that shall retain for 5s(min)/registry.
  2. Display Off Mode : Pre-defined silent interval between/after "Auto Display Mode".
  3. Push Button Mode : Activate once the push button is pressed and display parameters could be navigated as desired.

When the meter is not energized, the display need not be visible (i.e; Display Off Mode is activated)
All parameters must be configurable
Healthiness of the battery must be indicated in the LCD display.

3.28

3.28.1

3.28.2

3.29 Security feature
Programmable facility to restrict the access to the information recorded at different security level such as read communication, write 
communication.

Communication capabilities

The meter must have built in facilities for GSM/GPRS Modem  (communication slot) and sealing facility.
The Data Sim Card slot is not visible without breaking the seal and opening the correspondinding cover. 

The bidders must be supplied software required for remote AMR connectivity and required training to use the Licence software Free of charge.
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3.30 Software Requirements
The BCS (Base Computer Software) required for Automated Meter Reading (AMR) and Meter Configuration must be supplied by the bidder for  
Free of charge by meter manufacturer and its quantity and number of users will be decided by ESE. Traning for the use of the software shall be 
provided by the bidder.

3.30.1 AMR Software

The AMR software shall be able to read parameters including but not limited to the following;
• All Register Reading
• TOU Reading
• Maximum Demand
• Billing on Demand
• Meter Time synchronization
• Billing All Historical data up to 12 month in Meters
• Automated billing function

The Periodicity of Data Sending/Receiving shall be able to configure as Hourly, Daily, Weekly or Monthly.

3.30.2 Meter Configuration Software
The software shall be able to use not only communicate, collect and read meter data but also can execute authenticated commands such as 
MD Reset and other field configurable features.

3.31 Calibration Meters shall be software calibrated at factory and 
modifications shall not be possible at site by any means.

3.33

3.33.1 Magnetic field:
 No influence with 0.5mT magnetic field.
The meter accuracy shall not be affected by magnetic field (AC / DC / Permanent) upto 0.2 Tesla on all the sides of meter, i.e. front, sides, top 
and bottom of the meter as per CBIP Technical  Report 304 with  latest amendments. Under influence of any magnetic field (AC / DC / 
Permanent) above 0.2 Tesla, if the accuracy of the meter gets affected, then the meter shall record energy considering Imax and reference 
voltage at unity power factor. 

3.33.2 Anti tampering detection: correctly (a) Making CT secondary wires shorted

(b)  Making voltage wires opened

(c) Prevention of  Missing Potential
(d) Making CT polarity reverse (phase wise)
(e) Neutral Disturbance
(f) Magnetic Interference
(g) Resistance on External EMC Circuit (Cl 7.5 IEC62052-11)

(h)  Any type of tampering (Fraud/ Pilferage), etc. 

Immunity against external influencing signals

3 of 9



ES
E

Detailed Technical specifications for Three Phase Four Wire, CT Operated  Static Watt-Hour Meter

Specification Reference ESE RequiredNo.

4

(1) Optical port
Optical port should be used to data configuration . The mechanical construct ion of the port should be such to facilitate the data transfer 
easily.(IEC 62056-21).This shall be used for local data downloading through a DLMS compliant HHU. Sealing arrangement must be provided.

(2) GSM/GPRS Modem (RS232)

Meter must be able to implement AMR application using GSM/GPRS modem which can either be in-built type or terminal modem type.
(1) Built-in Modem :
     GSM/GPRS Modem shall be internally fitted and communication with the meter must be through RS-232 link.
(2) Terminal Modem :
     RS232 port of the meter shall be used to connect Terminal modem using DLMS protocol. Meter shall have facility to connect GPRS modem 
inside the terminal cover over RS232 port.

(3) RJ45 port (TCP/IP Ethernet)
Ethernet port must be present for simultaneously communicating with multiple meters through Switch or  with TCP/IP modem for data 
communication via Fibre network.

(4) P.C.B Glass epoxy, fire resistance grade FR4, with minimum thickness 1.6 mm.

The meter will work satisfactorily under presence of various influencing conditions like External Magnetic Field, Electromagnetic Field, Radio Frequency Interference, Vibrations, harmonic Distortion, 
Voltage/Frequency Fluctuations, and electromagnetic High Frequency Fields etc. The meter will be immune to abnormal voltage/frequency generating devices and will record the occurrence and 
restoration of such tamper events along with parameters such as current, voltages, kWh, power factor, event code, date & time etc.

Tamper details will be stored in internal memory for retrieval by authorized personnel through either of the following;
(i) HHU (or) PC laptop
(ii) Remote access through GSM/GPRS or (future fiber optic) communication network. 

Minimum 200 numbers of events (occurrences & restoration with date & time) would be available in the meter memory.  Properly designed meter event logic should be provided. There shall be preferably 
separate compartments for logging of one or more related events for convenience in analyzing the event data. The bidder should explain the events details in each compartment under their offer.  

*Bidders shall acknowledge and are required to arrange for Anti-tempering Test which has to be carried out at International IEC accredited Testing Laboratory (Third Party) after being awarded for the 
Tender.*

General Construction 

The meter shall be designed and constructed in such a way as to avoid under introducing any danger in normal use and normal conditions, so as to ensure  especially   personal  safety against  electric 
shock , safety against  effect of  excessive temperature, protection against spread of fire, protection against  penetration of solid objects, dust and water.

The meters shall be designed and manufactured using Surface Mounted Type (SMT) components.

Bidder shall be stated of highest quality and reputed make to ensure higher reliability,  longer  life  and  sustained  accuracy  as  given  below table of the  material and electronic power components 
used in the manufacture of the meter as per following example table:
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(5) Battery
Lithium Battery must be used to power meter's RTC clock for the entire life-time of the meters. 
Also, the battery have to ensure so that meters will remain active for 48 hours after the service distruption.
The life duty of the battery must be guranteed for minimum of 10 years.

4.1 Meter body

4.1.1
Meter base

The meter base shall be made of polycarbonate.

4.1.2

4.2

4.3 Terminal cover

4.5

(a) Cutomer’s name ESE (Type VI) 

(j) Reference voltage and frequency

Nameplate
Meter shall have nameplate clearly visible and effectively secured against removal.
The nameplate shall be logo and indelibly and distinctly marked with all essential particulars as per relevant standards along with the following.

(b) Manufacture’s name
(c) Country of manufacture
(d) Type designation
(e) Numbers of phases and wires
(f) Serial number (meter serial number shall be printed on nameplate instead on sticker).
(g) Bar code
(h) Month and years of manufacture
(i) Unit of measurement

The terminal cover shall be designed to protect terminal block against moisture, dust, insects and accidental short-circuit.
The connection diagram of the meter shall be directly printed on the terminal cover.

Meter cover
The meter cover shall be made of one piece of homogeneous hard-glass or polycarbonate.

The permanent seal meter cover is preferable

If the meter cover seal is not permanent seal, provision for security sealing shall be provided and in case the gasket of the meter cover is used for protecting the meter against moisture, dust and insects.

Terminal and terminal blockAll terminals and screws shall be made of high-conductivity solids brass with  tin plated copper. 

The terminal shall be the direct bottom- Connected type and grouped in terminal Block with straight level is prefered.
The insulating barriers in the terminal block shall be designed and constructed for providing protection against accidental short-circuiting.

Each unit of the meter shall be equipped with an extended terminal cover. 

The terminal cover shall be transparent with polycarbonate.
The terminal cover shall be suitable for cables incoming and outgoing vertically from the bottom, and shall have provision for security sealing.

Meter made of body shall be unbreakable, high grade fire retardant reinforced insulating material (protective class II) , self-extinguishing, UV stabilize,  recyclable and anti-oxidation properties.
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4.6
The display shall be backlit LCD and shall have symbols for indicating the operation of the meter. 

The LCD display shall have the capability to operate under temperature up to 70ºC.

The register unit shall display real time data, test display and a register value with its appropriate unit.

5
5.1 Measuring and recording datas:

- Cumulative Active energy Import total

- Active energy Import fundamental
- Cumulative Active energy Export total

- Reactive import while active import

- Active energy Export fundamental

(k) Rated secondary current
(l) Meter constant (Imp/kWh & Imp/Kvarh)
(m) Class of meter

- Reactive export while active export
- Cumulative Reactive import total

- Reactive inductive
- Reactive capacitive
- THD Voltage, THD Current and THD Power

- Reactive import while active export
- Reactive export while active import

- Apparent energy (while active export)

(n) Sign of double square(Protection Type II) 

- Apparent energy (while active import)

- Cumulative Reactive export total

- Cumulative Apparent Energy (kVah)

- Instantaneous Load (kW)

(n) Guarantee period (5) years .(Free of charge for material cost and service charges.)

Remark: Above all data must be printed on name plate.

Display / Register unit

The LCD display shall be of a high contrast and easy to read which offers a wide array of information and flexibility. 

The LCD display shall not be affected by electrical, magnetic disturbances and electrostatic discharge.
The kWh register shall have minimum 8 digits (Zero ahead) LCD display and the dimension of the digits shall be mentioned in mm (W x H).

Meter should record any anomaly which result in meter malfunctions. This record should be available in meter reading data.

Functional requirements

- Cumulative Active Energy(kWh)
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5.2

5.3

(e) Any attempts to open the terminal cover, except the first time open for installation and wiring (the first time of electrical supply).

- Instantaneous Line Current
- Power Factor
- Temper records

- Minimum (100) tamper records should be stored.

Function for checking
The meter shall be able to indicate Indication/Sign code (as desired of manufacturer) for each following event on LCD display:

(a) Making CT terminal shorting
(b) Making CT polarity reverse
(c) Overload current; Meter should record current  in load profile data for each 30 minutes interval.
(d) Any attempts to open the meter cover.

The meter shall be able to record all events mentioned above, and also transfer the events to a PC or HHU through Optical port or through GSM/GPRS Modem.

- Cumulative Reactive energy (kVarh)
- Load profile with  voltage, current, active energy, …for 30 days or more 
- TOU Tariff Scheme must be readiness
- History should be stored for one year

(k) Invalid Phase Association: The meter shall be able to detect and check the meter installation connection and phase association between current circuit and voltage circuit.

(j) Power on/off: The meter shall be capable to record power on /off events in the meter memory. All potential failure should record as power off event.

(g) Current Unbalance, The meter shall be capable of detecting and recording occurrences and restoration of current unbalance as an event.

(h) Voltage Unbalance: The meter shall be capable of detecting and recording occurrences and restoration of voltage unbalance as an event.

(i) Potential failure: The meter shall be capable of detecting and recording occurrences and restoration of potential failure (one phase/two phases) which can happen due to intentional / accidental 
disconnection of potential leads.  The meter should also record event as a potential failure, when one phase line fuse failure from the main side.

(f) Voltage High/Voltage Low, In case the average three phase voltage remains less (between 0.75 Vref   to 0.6 Vref by default) than or above (above 1.15 Vref by default) for a predefined period, the 
meter shall log such incidences with date & time. This abnormal condition shall be logged only when all the three-phase voltage is available.

- Instantaneous phase voltage
- Last bill maximum demand (kW & kVA)

The events mentioned above shall be simultaneously displayed on LCD and stored in non-volatile memory.

The LCD display shall indicate initiated alarms until resetting by software via PC only.

Security system

The meter shall have a sophisticated security system to prevent fraudulent interference i.e, changing the calibration, changing the events log data, changing the meter reading , resetting all data and 
Alarms, etc.The meter shall have at least (2) following groups of accessible password:

(a) Group 1: Password for administrators to calibrate , reset all data and alarms.
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5.4

6

7

7.1 Tests of accuracy requirements


IEC 62053-21
IEC 62053-23 

7.2 Tests of insulation properties accordance with the IEC 62052-11, Clause 5.7 - Insulating encased meter of protective class II (IP54)

7.3 Tests of electrical requirements
 accordance with the  IEC 62052-11, Clause 7 - Electrical requirements

7.4 Tests for electromagnetic compatibility (EMC) accordance with the  IEC 62052-11, Clause 7.5 - Electromagnetic compatibility (EMC), Clause 3.6 - Electromagnetic disturbance

7.5 Test of the effect of the climatic environments. accordance with the  IEC 62052-11, Clause 6.3 Tests of the effect of the climatic environments

7.6 Mechanical tests accordance with the  IEC 62052-11, Clause 5  Mechanical requirements and tests

7.7
DLMS (Device Language message specification) 
Certificate must be provide

accordance with the  IEC 62056-21 (Data Exchange for Meter Reading, tariff and load control)

Test Certificate and test reports  

Supporting software 
(a) The supplier must be  provide supporting software for data configuration and transferring the events log data, calibration, resetting all data and alarms, etc.

(b) The AMR software functionalities must be specified:
     - At least for scalability (minimum number of meter point to support ).
     - Access (minimum number of simutaneous users).
     - Reading (minimum remote reading measures and events).

(c) The software shall be suitable for running on a PC with Microsoft Window 7 or higher.

(b) Group 2: Password for readers to read all data and reset the alarms.

Bidder shall ensure that all material covered under this specification shall be prepared for rail / road transport local equipment and be packed in such a manner as to protect it from damage in transit. 
The material used for packing shall be environmental friendly.

Packing

The Bidder must be submitted Type Test Certifcate and Test Reports from independent testing laboratories ( Accredited and certified as per ISO/ IEC 17025)

 The meter shall be passed the manufacturer’s standard routine tests.
 The following type tests shall be in accordance with the latest IEC 62053-22, IEC 62053-23  and IEC 62052-11, IEC 62056 conducted at the acknowledged independent testing laboratories:

The bidder are at liberty to quote the meter which are tested at the other independent testing laboratories recognized testing laboratory from certified lab ISO/IEC 17025 but have to be subjected to 
approval of ESE before  the tests are proceeded.
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8

8.1 Report of type tests and routine test.
8.2 (10) Copies of complete installation, operation and maintenance instructions.
8.3
8.4

8.5

9

10

The Contractor has to supply the following documents in English, before Shipment/delivery, for each type of the ordered meter.

(10) Copies of complete part lists.
(6) Copies of software handbooks for user and program.  

The contractor shall be provided training course for at least (5) days to approximately (10) persons of ESE, including onsite training for operation, maintenance and testing the meter.

Acceptance condition after meter offered.

If acceptance test by random selection(1 percent of Lot) for provided units to meet the function required is failed, should replace supplied with another new batch for acceptance  test.

Sample meter shall be without the welding of the meter base and cover and body screw caps.
While submitting the samples and required documents, the bidder shall come prepared with the following;(ready to provide after awarded)
(a) BCS for meter configuration(as per specification)
(b) BCS for AMR system and configuration 
(c) Any other accessories required for observing the performance and capabilities of the meters.

Submission of sample meter
At least (2) Nos of sample meter must  be submitted  which can be tested by Test Lab(Ygn) and these test results must be passed.

Providing Requirements
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Detailed Guarantee Technical Specifications and the documents  

which must be attached as bidding documents 

1. Detailed Guarantee Technical Particular. 

2. Respective Catalogues.(                            ၏ Technical Data Sheet 

(or) catalogue      la                        i h  i ht            ) 

3. Thi    a t  inte nati nal Te tin   a   at       cc e ite     e ti ie  a   e  

 S                                 Te tin   e   t        Te t  e ti icate      

                                     

4. D  S  e ti icate                 

5.   tical    t      cal Data D  nl a                S    - D  S     liant   U ၏ 

Detail  atal   e                     

6. Communication Modem         Data  c  i iti n De   t ati n              

     

7. Estimate Data Usage Report for Data communication charges while 

downloading data. 

8. Manufacturer’    th  i ati n  ette        Sale  ec     i t                    

9. Delivery Schedule           

10. After Sale Service conditions after guarantee Period, Pls Clarify it. 

 

 

          -                                                                             
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