Technical specification for three phase portable RSM


TECHNICAL SPECIFICATION FOR PORTABLE THREE PHASE REFERENCE STANDARD METER OF ACURACY CLASS 0.05 /0.2 CAPABLE OF TESTING OF ENERGY METERS

1.0 SCOPE:
This specification covers design, manufacture, testing, supply and delivery of Portable Reference Standard Meter (RSM) class 0.05 in direct mode and class 0.2 with clamp of CT 100A and necessary cables with other accessories for proper function of testing of single and Three Phase Energy Meters of electro mechanical and electronic type of accuracy class 0.2, 0.5, 1.0 installed at the consumer’s installations as well as in laboratory.

2.0 APPLICATION:
The function of the RSM shall be suitable to measure the system parameters and verify the accuracy of three phase and single-phase energy meters in the laboratory and at site without disconnecting consumers supply using clamp on CTs of 100A.
The Portable RSM shall be used for verification of power network wiring with measure and recording of power network parameters, testing of all types of three phase whole current, LT-CT operated and single-phase energy meters and instrument transformers (CT Current Transformers and PT Potential Transformers) directly on site and measuring, recording and analyzing of power quality.
3.0 SUPPLY VOLTAGE:
The RSM shall have facility to power up from auxiliary power supply, test voltage circuit from range of 60 to 440 V, 50± 5% Hz. For field application, the facility to power up with built-in battery shall be there.
4.0 SERVICE (CLIMATIC) CONDITIONS:
The equipment to be supplied against this specification shall be performing and maintaining the required accuracy for satisfactory operation under all tropical conditions mentioned below:

a) Maximum ambient temperature (degree C)
:

50

b) Maximum ambient temperature in shade (degree C)
:
45

c) Minimum temperature of air in shade (degree C)
:
3.5

d) Maximum daily average temperature (degree C)
:
40

e) Maximum yearly weighted average temperature (degree C)
:
32

f) Relative Humidity (in %)
:
 10 to 95

g) Maximum Annual rainfall(mm)
:
1450

h) Maximum wind pressure (kg/m²)
:
150

i) Maximum altitude above mean sea level (meters)
:
1000

j) Isoseraunic level (days/year)
:
50

k) Seismic level (Horizontal acceleration)
:



0.3g
5.0 STANDARDS APPLICABLE:

Unless otherwise Specified elsewhere in this Specification, the RSM shall conform to relevant clause of the following standards in all respects including performance and testing thereof to the following Indian /international Standards to be read with upto-date and latest amendments / revision thereof: 
a) IEC 60736
: Testing equipment for electrical energy meters.
b) IEC 61010  
:
 Safety requirement of electrical equipment for measurement, control and laboratory use.
c) CE Marking

6.0 Qualification Requirements
a) Bidder/Manufacturer shall have 5 years of manufacturing, design & development experience and supply of similar equipment.
b) Bidder/Manufacturer shall have supplied more than twice the tender quantity of the similar equipment to utility national and internationally.
7.0 General Requirements:
a) All the materials, electronic and power components and ICs used in the manufacturing of the meter shall be of highest quality and reputed make to ensure higher reliability, longer life and sustained accuracy.

b) 
The electronic components shall be mounted on the PCB using latest surface mount technology (SMT).
c) 
The RSM shall be of rugged construction, lightweight and shall be portable and handy. It shall have ergonomic design.
d) 
A set of voltage & current leads with; suitable connectors which enable the testing without isolating or interrupting the supply of the consumer shall be supplied along with the Electronic Reference Standard Meter. A set of clamp on CT’s consisting of three CT for 100 Amp and 1 for Neutral shall be provided along with equipment.  
e) 
An error calculator shall be incorporated in the RSM, which shall have facility to calculate error in percentage of meter under test.

f) The RSM shall be compatible for carrying out tests as per IEC/IS standards.
g) The equipment shall measure and record of three phase power network parameters with vector display as well as waveform display

h) The software supplied along with equipment shall have facility to carryout complete onsite testing step by step in sequence. All relevant data such as customer information, meter info, seal information (before & after testing), error results, wiring check and picture of the site (before and after testing) shall be recorded in the tablet/pad. Test report shall be sent automatically after completion of on-site testing by email.
8.0 CONSTRUCTIONAL FEATURES:

The RSM shall be provided with suitable leads of voltage and current connection. These leads shall be provided with various connectors to connect energy meter in different options / conditions.
a) The RSM shall be designed in such a way that the weight of equipment is not more than 3 kg.
b) The RSM shall be provided with an optical sensor with suitable mounting arrangement to align the sensor properly with the LED impulse counter to sense, the LED impulses from the optical head of meter. The optical sensor along with the mounting arrangement shall be capable of being clamped to the meter body.
c) Each phase should be able to measure using different clamp ranges and clamp on CT

d) It should be flexible to use any possible combination of clamps or direct CT at the same time

e) Should have Neutral current and voltage measurement terminal.
9.0 Measurement Ranges & Accuracy:

The Standard Meter shall have following measurement ranges to carry out the testing of single phase and three phase energy meters

Test Voltage Range
500 mV to 480 V (Phase to Neutral)
Test Current range in direct mode
1 mA to 10 A 
Test Current range in clamp on CT (100A)




100 mA to 100 A
Phase Angle measurement range
0 to 360 deg. 
Frequency range



45 to 65 Hz
Power/energy measurement error 
0.05 (in direct mode) (50mA to 10A)


0.2 (in CT mode) (from 500mA to 100A)

10.0 Measurement-Mode 
The RSM shall have following measurement modes to 
test meters of following type.
· Single Phase two wire active and reactive

· Three phase three wire active, reactive & apparent 

· Three phase four wire active, reactive & apparent
· Selection of Active and reactive power based on fundamental and total 
11.0 Functions and Features:
a) It shall have high resolution 8” colour touch screen display. Preferably detachable
b) It shall have possibility to test at least two meters (billing and check meters) simultaneously using scanning head.

c) It shall compute and indicate the % error of meter under test (MUT), average error and standard deviation for at least five measurements. All error result shall be saved along with instantaneous parameters
d) It shall indicate and record the instantaneous electrical parameters such as voltage, current, phase angles, THD in voltage & current circuit, crest factors, individual phase powers (active, reactive and apparent), total power (active, reactive and apparent), phase sequence and Neutral channel voltage & current.

e) Testing of LV instrument transformers directly on site: functions of computing transformer ratio error directly in [%], phase error and burden measurements of transformer.

f) Verification of power network wiring in "star" and "delta" connection – graphical display of three phase voltage and current vector and direction of vector rotation on PC screen by offered software shall be present in offered equipment.

g) It shall provide high resolution power/energy proportional pulse output to allow testing of portable standard against reference standard of higher accuracy
h) It shall be able to conduct multiple dial tests (Active, reactive & apparent, simultaneously) using the functional keys of the instrument only. It shall be possible to store multiple dial test results for a single installation only.
i) Display the waveform of all phase voltage, current, active and reactive power.
j) It shall have memory of 16 GB to store the data

k) It shall have facility to measure & display harmonics up to 63rd harmonic in voltage and current circuit in graphical and tabular format (in % of fundamental and % of RMS). Each phase harmonics (voltage & current circuit) shall be displayed at the same time. 

l) It shall have facility to display harmonic power active and reactive

m) All clamps should be easily replaceable
n) It shall have software facility to adjust in purchaser’s laboratory

12.0 Installation Checking:

The RSM shall be indicating the following conditions by vector diagram, tabular and instantaneous values on the display:
· Voltage presence/missing

· Current presence/missing

· Voltage phase sequence

· Current phase sequence

· Voltage and current balance

· Voltage and current symmetry

· THD in voltage and current circuit as per defined limit

All data will be stored in Tablet/pad and should be appeared in test report
13.0 Software requirement
The RSM shall have following:
a) It shall be able to carry out complete on-site testing step by step and all necessary data related to customer information, site data, meter information, seal information, picture, error results shall be stored along with consumer serial number

b) It shall be able to send the test report using email directly from RSM,

c) It shall be possible to connect Bluetooth thermal printer
14.0 Safety Requirements:
The RSM shall be designed and constructed in such a way as to avoid introducing any danger in normal use and under normal working conditions, to ensure especially;

a) Personal safety against electric shock

b) Personal safety against effects of excessive temperature

c) Safety against spread of fire

All parts, which are subject to corrosion, shall be suitably protected and any protective coating shall not be liable to damage by normal handling.
15.0 Carrying case
Each RSM shall be supplied in appropriate carrying case suitable for easy portability, rugged use with trolly and to prevent damage during transit. The carrying case shall be designed in such a way the testing can be done quickly without removing the device from it. The RSM shall be immune to vibrations and shocks in normal transportation and handling. 
16.0 Power Consumption:


The power consumption of the RSM at reference voltage, frequency, temperature and rated 
current shall not be more than 25 VA
.
17.0 Accessories:
Each RSM shall be supplied along with following accessories:

a. 1 nos. wireless Optical sensor for automatic testing of static meters having LED blinking.
b. 3 nos. Compensated Clamp on CT of class 0.2 up to 100A 
c. Suitable voltage leads with insulated clips and a set of clips and connectors 
d. Suitable Current leads to connect RSM in direct mode.
e. 4 nos of crocodile clamps
f. 10 nos of copper pin with insulation
g. 10 nos of banana pin
h. 
Operating Manual.
i. Calibration certificate
j. Pulse output cable for the purpose of calibration of device
18.0 GUARANTEE:


The RSM shall be guaranteed for performance for a period of 24 Months from the date of commissioning or 27 Months from the date of receipt in stores, whichever date is earlier.  The equipment found defective within the above guarantee period shall be repaired/ replaced by the supplier free of cost within one month of receipt of intimation.
19.0 AFTER SALES SUPPORT AND TRAINING:
The supplier shall arrange to provide free training at places as desired by the purchaser for use of RSM and PC Software. The supplier shall provide competent and timely after sales service support.

20.0 Test Report:
Manufacturer Test report shall be provided along with each RSM at the time of supply. One RSM will be supplied duly calibrated by accredited laboratory
21.0 INSPECTION:
The inspection may be carried out by the purchaser's representative before dispatch.

The manufacturer shall grant free access to the purchaser's representative at a reasonable time, when the work is in progress. All acceptance tests and inspection shall be done at the place of the manufacturer unless otherwise especially agreed upon by the Bidder and Purchaser at the time of purchase. 
The supplier shall give 15 days (for local supply)/ 30 days (for foreign supply) advance intimation to enable the purchaser to depute his representative for witnessing the acceptance and routine tests.  Material shall be dispatched only after getting the dispatch authorization from the purchaser or his authorized representative after successful inspection/ testing.
The bidder shall provide the inspectors representing the purchaser all reasonable facilities without charge, to satisfy himself that the equipment is being furnished in accordance with this-specification during stage inspection, if any and final inspection.

22.0 PACKING AND FORWARDING:
The equipment shall be packed suitably for transport to withstand handling during transport.  The supplier shall be responsible for any damage to the equipment during transit due to improper and inadequate packing.  The easily damageable material shall be carefully packed and marked with appropriate caution symbol.
Each consignment shall be accompanied with a detailed packing list containing the following information.

i. Name of the consignee.

ii. Details of consignment.

iii. Destination.

iv. Handling and packing instructions.

v. Bill of material indicating contents of each package.

The packing shall be done as per the manufacturer's standard practice. However, the supplier shall ensure the packing is such that, the material shall not get damaged during transit by Rail/Road/Sea/Air.

23.0 DOCUMENTATION:

All the required documents/ drawings shall be furnished by the bidder along with the bid.  All dimensions and data shall be in S.I units.
(a) Technical Catalogues.

(b) Operating manual describing the operational feature of the equipment and PC software.

Guaranteed Technical Particular
	S.no
	Parameter
	Compliance statement with detail to be filled by Bidder

	1. 
	Scope
	

	2. 
	Application
	

	3. 
	Supply Voltage
	

	4. 
	Service (Climatic) Conditions
	

	5. 
	Standards Applicable
	

	6. 
	Qualification requirements
	

	7. 
	General Requirements:
a) All the materials, electronic and power components and ICs used in the manufacturing of the meter shall be of highest quality and reputed make to ensure higher reliability, longer life and sustained accuracy.

b) 
The electronic components shall be mounted on the PCB using latest surface mount technology (SMT).

c) 
The RSM shall be of rugged construction, lightweight and shall be portable and handy. It shall have ergonomic design.

d) 
A set of voltage & current leads with; suitable connectors which enable the testing without isolating or interrupting the supply of the consumer shall be supplied along with the Electronic Reference Standard Meter. A set of clamp on CT’s consisting of three CT for 100 Amp and 1 for Neutral shall be provided along with equipment.  
e) 
An error calculator shall be incorporated in the RSM, which shall have facility to calculate error in percentage of meter under test.

f) The RSM shall be compatible for carrying out tests as per IEC/IS standards.
g) The equipment shall measure and record of three phase power network parameters with vector display as well as waveform display

h) The software supplied along with equipment shall have facility to carryout complete onsite testing step by step. All relevant data such as customer information, meter info, seal information (before & after testing), error results, wiring check and picture of the site (before and after testing) shall be recorded in the tablet/pad. Test report shall be sent automatically after completion of on-site testing by email.
	

	8. 
	Constructional features

The RSM shall be provided with suitable leads of voltage and current connection. These leads shall be provided with various connectors to connect energy meter in different options / conditions.
a)  The RSM shall be designed in such a way that the weight of equipment is not more than 3 kg.
b) The RSM shall be provided with an optical sensor with suitable mounting arrangement to align the sensor properly with the LED impulse counter to sense, the LED impulses from the optical head of meter. The optical sensor along with the mounting arrangement shall be capable of being clamped to the meter body
c)  Each phase should be able to measure using different clamp ranges and clamp on CT

d)  It should be flexible to use any possible combination of clamps or direct CT at the same time

e)  Should have Neutral current and voltage measurement terminal.
f) 
	

	9. 
	Measurement Ranges & Accuracy
The Standard Meter shall have following measurement ranges to carry out the testing of single phase and three phase energy meters

Test Voltage Range




500 mV to 480 V
Test Current range in direct mode
1 mA to 10 A 
Test Current range in clamp on CT (100A)




100 mA to 100 A

Phase Angle measurement range
0 to 360 deg. 
Frequency range



45 to 65 Hz
Power/energy measurement error 
0.05 (in direct mode) (50mA to 10A) at Cos/Sin phi=1 and 0.1 at Cos/Sin phi=0.5 ind/cap


0.2 (in CT mode) (from 500mA to 100A) at Cos/Sin phi=1, and 0.4 at Cos/Sin phi=0.5 ind/cap
	

	10. 
	Measurement Mode

The RSM shall have following measurement modes to 
test meters of following type.

a) Single Phase two wire active and reactive

b) Three phase three wire active, reactive and apparent 

c) Three phase four wire active, reactive and apparent

d) Selection of Active and reactive power (fundamental and total)
	

	11. 
	Functions and Features

a) It shall have high resolution 8” colour touch screen display. Preferably detachable
b) It shall have possibility to test at least two meters (billing + check meters) simultaneously using scanning head.

c) It shall compute and indicate the % error of meter under test (MUT), average error and standard deviation for at least 5 measurement. All error result shall be saved along with instantaneous parameters

d) It shall indicate and record the instantaneous electrical parameters such as voltage, current, phase angles, THD in voltage & current circuit, crest factors, individual phase powers (active, reactive and apparent), total power (active, reactive and apparent), phase sequence and Neutral channel voltage & current.

e) Testing of LV instrument transformers directly on site: functions of computing transformer ratio error directly in [%], phase error and burden measurements of transformer.

f) Verification of power network wiring in "star" and "delta" connection – graphical display of three phase voltage and current vector and direction of vector rotation on PC screen by offered software shall be present in offered equipment.

g) It shall provide the high-resolution power/energy proportional pulse output to allow testing of portable standard against reference standard of higher accuracy
h) It shall be able to conduct multiple dial tests (Active, reactive & apparent, simultaneously) using the functional keys of the instrument only. It shall be possible to store multiple dial test results for a single installation only.
i) Display the waveform of all phase voltage, current, active and reactive power.
j) It shall have memory of 16 GB to store the data

k) It shall have facility to measure & display harmonics up to 63rd harmonic in voltage and current circuit in graphical and tabular format (in % of fundamental and % of RMS). Each phase harmonics (voltage & current circuit) shall be displayed at the same time. 

l) It shall have facility to display harmonic power active and reactive

m) All clamps should be easily replaceable
n) It shall have software facility to adjust the device in purchaser’s laboratory
	

	12. 
	Installation Checking

The RSM shall be indicating the following conditions by vector diagram, tabular and instantaneous values on the display:

· Voltage presence/missing

· Current presence/missing

· Voltage phase sequence

· Current phase sequence

· Voltage and current balance

· Voltage and current symmetry

· THD in voltage and current circuit as per defined limit
All data will be stored in Tablet/pad and should be appeared in test report
	

	13. 
	Software Requirement

The RSM shall have following:
a) It shall be able to carry out complete on-site testing step by step and all necessary data related to customer information, site data, meter information, seal information, picture, error results shall be stored along with consumer serial number

b) It shall be able to send the test report using email directly from RSM,

c) It shall be possible to connect Bluetooth thermal printer
d) Each RSM shall be supplied along with PC Software.  The software shall be suitable for downloading the test results into IBM compatible PC using USB or suitable common interface. The software shall have facility to generate the test report for individual testing all test reports. The PC Software shall be suitable to carryout statistical analysis.
	

	14. 
	Safety Requirements

The Electronic Reference Standard Meter shall be designed and constructed in such a way as to avoid introducing any danger in normal use and under normal working conditions, to ensure especially;

a) Personal safety against electric shock

b) Personal safety against effects of excessive temperature

c) Safety against spread of fire

All parts, which are subject to corrosion, shall be suitably protected and any protective coating shall not be liable to damage by normal handling.
	

	15. 
	Carrying case

Each RSM shall be supplied in appropriate carrying case suitable for easy portability, rugged use and to prevent damage during transit. The carrying case shall be designed in such a way the testing can be done quickly without removing the device from it. The RSM shall be immune to vibrations and shocks in normal transportation and handling
	

	16. 
	Power Consumption

The power consumption of the RSM at reference voltage, frequency, temperature and rated 
current shall not be more than 25 VA

	

	17. 
	Accessories

Each RSM shall be supplied along with following accessories:

i) 1 nos. Optical sensor for automatic testing of static meters having LED blinking.

ii) 3 nos. Compensated Clamp on CT of class 0.2 up to 100A 

iii) Suitable voltage leads with insulated clips and a set of clips and connectors 

iv) Suitable Current leads to connect RSM in direct mode.
v)  4 nos of crocodile clamps
vi) 10 nos of copper pin with insulation
vii) 10 nos of banana pin
viii) 
Operating Manual.
ix)  Calibration certificate
Optional devices with each set

i. 2 nos Wireless scanning head
ii. 1 no. Pulse adapter for 3 meter testing at a time
iii. 1 no current clamp for Neutral current measurement
	

	18. 
	Guarantee

The RSM shall be guaranteed for performance for a period of 24 Months from the date of commissioning or 27 Months from the date of receipt in stores, whichever date is earlier.  The equipment found defective within the above guarantee period shall be repaired/ replaced by the supplier free of cost within one month of receipt of intimation.
	

	19. 
	After Sales Support & Training
	

	20. 
	Test Report
	

	21. 
	Inspection
	

	22. 
	Packing & Forwarding
	

	23. 
	Documentation
	


PAGE  
Page 18 of 18

