[bookmark: _Hlk146113361]
[bookmark: _Toc42488098]ANNEX II + III:	 TECHNICAL SPECIFICATIONS + TECHNICAL OFFER

Contract title: Supply, Delivery, Unloading, Installation, Commissioning, Testing and User Training of Energy Efficiency Equipment to the Zambia Energy Efficiency and Sustainable Transformation Programme (ZEEST)

	
[bookmark: _GoBack]Publication reference: INTPA/LUN/2023/EA-OP/0238

Columns 1-2 should be completed by the contracting authority
Columns 3-4 should be completed by the tenderer
Column 5 is reserved for the evaluation committee 
Annex III - the contractor's technical offer
The tenderers are requested to complete the template on the next pages: 
· Column 2 is completed by the contracting authority shows the required specifications (not to be modified by the tenderer), 
· Column 3 is to be filled in by the tenderer and must detail what is offered (for example the words ‘compliant’ or ‘yes’ are not sufficient)  
· Column 4 allows the tenderer to make comments on its proposed supply and to make eventual references to the documentation
The eventual documentation supplied should clearly indicate (highlight, mark) the models offered and the options included, if any, so that the evaluators can see the exact configuration. Offers that do not permit to identify precisely the models and the specifications may be rejected by the evaluation committee.
The offer must be clear enough to allow the evaluators to make an easy comparison between the requested specifications and the offered specifications.








Lot 1: Efficient Lighting – 18 W LED Tubes
a) 2-foot T8 Tubular LED Lamps (Qty: 10,000)
b) 4-foot T8 Tubular LED Lamps (Qty: 785,000)
c) 5-foot Tubular LED Lamps (Qty: 5,000)

Lot 2: Condition Monitoring Equipment
a) Thermographic Camera (Qty: 8)
b) Single-Phase Power Analysers (Qty: 8)
c) Three-Phase power Analysers (Qty:13)
d) Vibration Analysers (Qty: 2) 
e) Variable Speed Drive devises (Qty: 200)
f) Pump soft starters (Qty: 50)

Lot 3: Measurement Equipment

a) Three-Phase CT Operated Smart Meters (Qty: 200)
b) Smart Meter Backbone (System) (Qty: 1)
c) 11- kV Metering Units (Qty: 32)
d) 33 kV Metering Units (Qty: 8)
e) Boundary Water Meters (Qty: 500)
f) Power Quality Meters (Qty: 204) 
g) Power Quality Data Logger Complete with Management System (Qty: 1)

Lot 4: Capacitor Banks
Procurement of Capacitor Banks (kVAr) -430.1MVAr (Qty: 7000)
Lot 5: ICT Infrastructure
a) Servers (Qty: 2)
b) Relational Database Management Software (Qty: 2)
c) Firewall (Qty: 1)
d) Uninterruptible Power Supply (UPS) (Qty: 1)
e) Backup & Replication Software (Qty: 1)
f) Network Switch (Qty: 6)
g) Router (Qty: 1)
h) Access Points (Qty: 6)



[bookmark: _Hlk145934486]Lot no.: 1 Title: Efficient Lighting – 18 W LED Tubes 
Item a):- 5 Ft  Tubular LED Lamps (Qty: 5,000)
	1.
Item No.
	2. 
TECHNICAL DETAIL(UNIT) Required
	3.
Specification offered
	4. 
Notes, Remarks Ref to Documentation
	5.
Evaluation committees notes

	
	System parameters

	
	
	

	Lot No. 1, Item a): - 5 Ft Tubular LED Lamps (Qty: 5,000)
	Nominal Operating voltage (V a.c)
	230
	 
	 
	 

	
	Frequency (Hz)
	50
	 
	 
	 

	
	Voltage regulation (V a.c)
	230±10%
	 
	 
	 

	
	Number of Phases
	1
	 
	 
	 

	
	LED Lamp parameters

	
	Voltage input range (V a.c)
	90-260
	 
	 
	 

	
	Total Power (W)
	≤18
	 
	 
	 

	
	Lamp base
	G13 (Bi-pin)
	 
	 
	 

	
	Type of lamp
	LED
	 
	 
	 

	
	Lamp diameter(in)
	1 (T8)
	 
	 
	 

	
	Single or Double sided 
	Double sided
	 
	 
	 

	
	Colour Rendering Index (Ra)
	>75%
	 
	 
	 

	
	Number of LEDs (pieces)
	>200
	 
	 
	 

	
	Colour
	Cool White
	 
	 
	 

	Lot No. 1, Item a): - 5 Ft Tubular LED Lamps (Qty: 5,000)
	Luminous output(lm)
	1000 or better
	 
	 
	 

	
	LED Life Span (Hours)
	50,000 or better
	 
	 
	 

	
	Operation Temperature(°C)
	-1 to +60
	 
	 
	 

	
	Storage Temperature (°C)
	-1 to +60
	 
	 
	 

	
	Use
	Indoor
	 
	 
	 

	
	Installation
	To replace traditional 4FT-36W T8 Fluorescent tubes (retrofitting into existing fluorescent fittings and luminaire housing)
	 
	 
	 

	
	Extended Warranty (Years)
	5
	 
	 
	 

	
	Maintenance
	Maintenance free
	 
	 
	 

	
	Information to be supplied with Bid 


	
	LED Current -Constant Current (Ma)
	Information to be supplied with Bid
	 
	 
	 

	
	LED Type
	Information to be supplied with Bid
	 
	 
	 

	
	Luminous flux of one LED at a specified constant current(lm)
	Information to be supplied with Bid
	 
	 
	 

	
	Beam Angle (degrees)
	Information to be supplied with Bid
	 
	 
	 

	
	Material and colour of LED lamp housing
	Information to be supplied with Bid
	 
	 
	 

	Lot No. 1, Item a): - 5 Ft Tubular LED Lamps (Qty: 5,000)
	Lumen depreciation (%/10,000 hours)
	Information to be supplied with Bid
	 
	 
	 

	
	Power Factor
	Information to be supplied with Bid
	 
	 
	 

	
	Environmental conditions

	
	Operating Temperature (°C)
	-1 to 40
	 
	 
	 

	
	Altitude above sea (m)
	1400
	 
	 
	 

	
	Humidity (%)
	85
	 
	 
	 

	
	Lightning activity
	High
	 
	 
	 

	
	Other requirements
	 
	 
	 

	
	After sale service and training
	Yes
	 
	 
	 

	
	Copies of Type test certificates/results for LED lamps to IEC 62560 and 62031 standards (or equivalent) to be provided with bid
	Yes
	 
	 
	 

	
	Copies of product certification from CE, TUV, UL or RoHS
	Yes
	 
	 
	 

	
	Routine test certificates for LED lamps to IEC 62560 and 62031 standards (or equivalent) to be provided on delivery
	Yes
	 
	 
	 

	Lot No. 1, Item a): - 5 Ft Tubular LED Lamps (Qty: 5,000)
	Installation, Operation and maintenance manuals to be provided on delivery
	Yes
	 
	 
	 

	
	Drawings to be provided with bid
	Yes
	 
	 
	 

	
	Demonstrated experience of where LED lamps have been installed previously in the past three years
	Yes
	 
	 
	 

	
	Copies of Quality assurance certification
	Yes
	 
	 
	 

	
	Applicable standard(s)
	IEC 62560, IEC 62031 (or equivalent standards)
	 
	 
	 

	
	Factory Certificates

	
	Quality Assurance Certificate, Quality Management Systems, Environmental Management etc (Lot)
	Bidder shall provide together with bid latest ISO and other relevant certifications of their Manufacturing facility for example (more can be provided for ZESCO Limited confidence):
	
	
	




	(Lot No. 1, Item a): - 5 Ft Tubular LED Lamps (Qty: 5,000)
	
	1.     The bidder shall submit with the bid Quality assurance plans for meter and other accessories, indicating the various stages of materials inspections during manufacturing, the tests and checks to be carried out on the project, components during manufacturing and bought out items and fully assembled component and equipment after finishing. 
	
	
	

	
	




Quality Control
	1.     The bidder shall submit with the bid Quality assurance plans for meter and other accessories, indicating the various stages of materials inspections during manufacturing, the tests and checks to be carried out on the project, components during manufacturing and bought out items and fully assembled component and equipment after finishing. 
	
	
	

	
	
	2.     As part of the plan, a schedule for stage and final inspection within the parameters of the delivery schedule shall be furnished.
	
	
	

	
	
	3.     Quality assurance is critical; therefore, bidder shall demonstrate product quality management at the following stages of manufacturing:
	
	
	


	[bookmark: _Hlk146708318]Lot No. 1, Item a): - 5 Ft Tubular LED Lamps (Qty: 5,000)
	Drawings
	 
	 
	 
	 

	
	Drawings LED dimensions(lot)
	Following drawings & Documents shall be prepared based on the above specifications and statutory requirements and shall be submitted with the bid:

	 
	 
	 

	
	
	a.      General arrangement drawing of the tube
	 
	 
	 

	
	
	b.      General description of the LED technical descriptions/requirements
	 
	 
	 

	
	
	c.     Type Test Certificates for LED, 
	 
	 
	 

	
	
	d.     All the documents & drawings shall be in English language.
	 
	 
	 

	
	Factory Assessment Test
	Bidder shall provide for three ZESCO Engineers to witness  Factory Acceptance Tests (FAT) at his own manufacturing site before dispatch of units 
	
	
	

	
	Oversee and Support User Trainings. 
	Bidder shall provide effective and timely overseas training for ZESCO personnel from relevant department on the project.
	 
	 
	 

	
	(This shall reinforce team’s knowledge and ownership of the would be newly deployed Product)
	
	
	
	

	
	Local trainings at ZESCO, Zambia. (lot)
	Bidder shall coordinate the timings and delivery of on-site trainings during and throughout project execution.
	 
	 
	 

	Lot No. 1, Item a): - 5 Ft Tubular LED Lamps (Qty: 5,000)
	Markings on meters

	 
	 
	 
	 

	
	Name plate and Marking;
	1.     LED name plate details shall be laser printed, clearly visible and effectively secured against any tamper. 
	 
	 
	 

	
	Markings, 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
	2.     Indelibly and distinctly marked with all essential particulars as per relevant standards along with the following.
	 
	 
	 

	
	
	a.      Manufacturer's name
	 
	 
	 

	
	
	b.     Type designation
	 
	 
	 

	
	
	c.      Number of phases and wires
	 
	 
	 

	
	
	d.     Serial number
	 
	 
	 

	
	
	e.      Month and Year of manufacture
	 
	 
	 

	
	
	f.      Unit of measurement
	 
	 
	 

	
	
	g.     Reference voltage, frequency
	 
	 
	 

	
	
	h.     Rated basic and maximum   
      Current
	 
	 
	 

	
	
	i.     "Property of ZESCO”
	 
	 
	 

	
	
	j.       Rated frequency
	 
	 
	 

	
	
	k.     Country of manufacture.
	 
	 
	 

	
	
	o.     However, the following shall be printed in bar code on the LED nameplate.
	 
	 
	 

	
	
	       SPMS LED Article Code No. (to be provide by ZESCO)
	
	
	

	
	
	       LED Serial Number.
	
	
	

	
	
	       Property of ZESCO
	
	
	

	
	Packing
	1.   Packing and transportation shall be as per relevant standard. 
	 
	 
	 

	
	
	2.   Routine test report of the individual LED shall be kept inside each cardboard carton of the meter.
	 
	 
	 

	Lot No. 1, Item a): - 5 Ft Tubular LED Lamps (Qty: 5,000)
	Pre-dispatch inspection
	1.     LED & equipment shall be subject to inspection by ZESCO Limited or a duly authorized representative. Inspection may be made at any stage of manufacturing. 
	 
	 
	 

	
	
	2.     Bidder shall grant free access to the places of manufacturing to ZESCO Limited or its representatives at all times when the work is in progress. Inspection by ZESCO Limited or its authorized representatives shall not relieve the bidder of their obligation of furnishing project materials in accordance with the specifications. Material shall be dispatched after specific MDCC (Material Dispatch Clearance Certificate) is issued by ZESCO Limited.
	 
	 
	 

	
	Inspection after goods receipt at Ministry of Energy Stores
	For the delivered goods, Ministry of Energy Stores & ZESCO technical team will inspect at the receipt point for acceptance and shall be liable for rejection if found different from the reports of the pre-dispatch inspection and one copy of the report shall be sent to Project Manager- Snr Manager METERING.
	 
	 
	 





Lot 1
Item No. b): - 4 Ft – T8 Tubular LED lamps (Qty: 785,000)
	(1)
Item No
	(2)
Required Specification
	3.
Specification offered
	4. 
Notes, Remarks Ref to Documentation
	5.
Evaluation committees notes

	Lot 1, Item no. b): - 4 Ft – T8 Tubular LED lamps (Qty: 785,000)
	Scope and type of lamps
	Supply of Self-starting, built-in power supply, double sided, 4FT-T8 Tubular LED lamps 
	 
	 
	 

	
	
System parameters

	
	Nominal Operating voltage
	V a.c.
	230
	 
	 
	 

	
	Frequency
	Hz
	50
	 
	 
	 

	
	Voltage regulation
	V a.c.
	230±10%
	 
	 
	 

	
	Number of Phases
	 
	1
	 
	 
	 

	
	LED Lamp parameters
	 
	 
	 

	
	Voltage input range
	V a.c.
	90-260
	 
	 
	 

	
	Total Power
	W
	≤18
	 
	 
	 

	
	Lamp base
	 
	G13 (Bi-pin)
	 
	 
	 

	
	Type of lamp
	 
	LED
	 
	 
	 

	
	Lamp diameter
	in
	1 (T8)
	 
	 
	 

	
	Single or Double sided 
	 
	Double sided
	 
	 
	 

	Lot 1, Item no. b): - 4 Ft – T8 Tubular LED lamps (Qty: 785,000)
	Colour Rendering Index
	Ra
	>75%
	 
	 
	 

	
	Number of LEDs
	pieces
	>200
	 
	 
	 

	
	Colour
	 
	Cool White
	 
	 
	 

	
	Luminous output
	lm
	1000 or Better
	 
	 
	 

	
	LED Life Span
	Hours
	50,000 or better
	 
	 
	 

	
	Operation Temperature
	°C
	-1 to +60
	 
	 
	 

	
	Storage Temperature
	°C
	-1 to +60
	 
	 
	 

	
	Use
	 
	Indoor
	 
	 
	 

	
	Installation
	 
	To replace traditional 4FT-36W T8 Fluorescent tubes (retrofitting into existing fluorescent fittings and luminaire housing)
	 
	 
	 

	
	Extended Warranty
	Years
	5
	 
	 
	 

	
	Maintenance
	 
	Maintenance free
	 
	 
	 

	
	
Information to be supplied with Bid 

	
	LED Current (Constant Current)
	mA
	Information to be supplied with Bid
	 
	 
	 

	
	LED Type
	 
	Information to be supplied with Bid
	 
	 
	 

	Lot 1, Item no. b): - 4 Ft – T8 Tubular LED lamps (Qty: 785,000)
	Luminous flux of one LED at a specified constant current


	lm
	Information to be supplied with Bid
	 
	 
	 

	
	Beam Angle
	degrees
	Information to be supplied with Bid
	 
	 
	 

	
	Material and colour of LED lamp housing
	 
	Information to be supplied with Bid
	 
	 
	 

	
	Lumen depreciation
	%/10,000 hours
	Information to be supplied with Bid
	 
	 
	 

	
	Power Factor
	 
	Information to be supplied with Bid
	 
	 
	 

	
	Environmental conditions

	
	Operating Temperature
	°C
	-1 to 40
	 
	 
	 

	
	Altitude above sea
	m
	1400
	 
	 
	 

	
	Humidity
	%
	85
	 
	 
	 

	
	Lightning activity
	 
	High
	 
	 
	 

	
	Other requirements

	
	After sale service and training
	Yes/No
	Yes
	 
	 
	 

	Lot 1, Item no. b): - 4 Ft – T8 Tubular LED lamps (Qty: 785,000)
	Copies of Type test certificates/results for LED lamps to IEC 62560 and 62031 standards (or equivalent) to be provided with bid
	Yes/No
	Yes
	 
	 
	 

	
	Copies of product certification from CE, TUV, UL or RoHS
	Yes/No
	Yes
	 
	 
	 

	
	Routine test certificates for LED lamps to IEC 62560 and 62031 standards (or equivalent) to be provided on delivery
	Yes/No
	Yes
	 
	 
	 

	
	Installation, Operation and maintenance manuals to be provided on delivery
	Yes/No
	Yes
	 
	 
	 

	
	Drawings to be provided with bid
	Yes/No
	Yes
	 
	 
	 

	
	Demonstrated experience of where LED lamps have been installed previously in the past three years
	Yes/No
	Yes
	 
	 
	 

	Lot 1, Item no. b): - 4 Ft – T8 Tubular LED lamps (Qty: 785,000)
	Copies of Quality assurance certification
	Yes/No
	Yes
	 
	 
	 

	
	Applicable standard(s)
	 
	IEC 62560, IEC 62031 (or equivalent standards)
	 
	 
	 

	
	Factory Certificates
 

	
	Quality Assurance Certificate, Quality Management Systems, Environmental Management etc (Lot)
	Bidder shall provide together with bid latest ISO and other relevant certifications of their Manufacturing facility for example (more can be provided for ZESCO Limited confidence):
	 
	 
	 

	
	Quality Control
	1.     The bidder shall submit with the bid Quality assurance plans for meter and other accessories, indicating the various stages of materials inspections during manufacturing, the tests and checks to be carried out on the project, components during manufacturing and bought out items and fully assembled component and equipment after finishing. 
	 
	 
	 

	
	
	2.     As part of the plan, a schedule for stage and final inspection within the parameters of the delivery schedule shall be furnished.
	 
	 
	 

	
	
	3.     Quality assurance is critical; therefore, bidder shall demonstrate product quality management at the following stages of manufacturing:
	 
	 
	 




	Lot 1, Item no. b): - 4 Ft – T8 Tubular LED lamps (Qty: 785,000)
	Drawings
	 
	 
	 
	 

	
	Drawings showing LED dimensions(lot)
	Following drawings & Documents shall be prepared based on the above specifications and statutory requirements and shall be submitted with the bid:
	 
	 
	 

	
	
	a.      General arrangement drawing of the tube
	 
	 
	 

	
	
	b.      General description of the LED technical descriptions/requirements
	 
	 
	 

	
	
	c.     Type Test Certificates for LED, 
	 
	 
	 

	
	
	d.     All the documents & drawings shall be in English language.
	 
	 
	 

	
	Factory Assessment Test
	Bidder shall provide for three ZESCO Engineers to witness Factory Acceptance Tests (FAT) at his own manufacturing site before dispatch of units 
	
	
	

	
	Oversee and Support User Trainings. 
	Bidder shall provide effective and timely overseas training for ZESCO personnel from relevant department on the project.
	 
	 
	 

	
	
	
	
	
	

	
	(This shall reinforce team’s knowledge and ownership of the would be newly deployed Product)
	
	
	
	

	
	Local trainings at ZESCO, Zambia. (lot)
	Bidder shall coordinate the timings and delivery of on-site trainings during and throughout project execution.
	 
	 
	 

	
	Markings on LED
	 
	 
	 
	 

	
	Name plate and marking;
	1.     LED name plate details shall be laser printed, clearly visible and effectively secured against any tamper. 
	 
	 
	 

	Lot 1, Item no. b): - 4 Ft – T8 Tubular LED lamps (Qty: 785,000)
	Markings, 
	2.     Indelibly and distinctly marked with all essential particulars as per relevant standards along with the following.
	 
	 
	 

	
	
	a.      Manufacturer's name
	 
	 
	 

	
	 
	b.     Type designation
	 
	 
	 

	
	 
	c.      Number of phases and wires
	 
	 
	 

	
	 
	d.     Serial number
	 
	 
	 

	
	 
	e.      Month and Year of manufacture
	 
	 
	 

	
	 
	f.      Unit of measurement
	 
	 
	 

	
	 
	g.     Reference voltage, frequency
	 
	 
	 

	
	 
	h.     Rated basic and maximum   
      Current
	 
	 
	 

	
	 
	i.     "Property of ZESCO”
	 
	 
	 

	
	 
	j.       Rated frequency
	 
	 
	 

	
	 
	k.     Country of manufacture.
	 
	 
	 

	
	 
	o.     However, the following shall be printed in bar code on the LED nameplate.
	 
	 
	 

	
	 
	       SPMS LED Article Code No. (to be provide by ZESCO)
	
	
	

	
	 
	       LED Serial Number.
	
	
	

	
	 
	       Property of ZESCO
	
	
	

	
	Packing
	1.   Packing and transportation shall be as per relevant standard. 
	 
	 
	 

	
	
	2.   Routine test report of the individual LED shall be kept inside each cardboard carton of the meter.
	 
	 
	 

	
	Pre-dispatch inspection
	1.     LED & equipment shall be subject to inspection by ZESCO Limited or a duly authorized representative. Inspection may be made at any stage of manufacturing. 
	 
	 
	 

	Lot 1, Item no. b): - 4 Ft – T8 Tubular LED lamps (Qty: 785,000)
	
	
2.     Bidder shall grant free access to the places of manufacturing to ZESCO Limited or its representatives at all times when the work is in progress. Inspection by ZESCO Limited or its authorized representatives shall not relieve the bidder of their obligation of furnishing project materials in accordance with the specifications. Material shall be dispatched after specific MDCC (Material Dispatch Clearance Certificate) is issued by ZESCO Limited.


	 
	 
	 

	
	Inspection after goods receipt at Ministry of Energy Stores
	
For the delivered goods, Ministry of Energy Stores & ZESCO technical team will inspect at the receipt point for acceptance and shall be liable for rejection if found different from the reports of the pre-dispatch inspection and one copy of the report shall be sent to Project Manager- Snr Manager METERING.


	 
	 
	 





Lot 1
Item No. c): - 2Ft-T8 Tubular LED lamps (Qty: 10,000)
	(1)
Item No.
	(2)
Required Specification
	(3)
Specification offered
	(4)
Notes, Remarks Ref to Documentation
	(5)
Evaluation committees notes

	Lot 1, Item No. c): - 2Ft-T8 Tubular LED lamps (Qty:  10,000)
	Scope and type of lamps
	 
	[bookmark: RANGE!H4]Design and supply of Self-starting, built-in power supply, double sided, 2FT-T8 Tubular LED lamps 
	 
	 
	 

	
	
System parameters

	
	Nominal Operating voltage
	V a.c.
	230
	 
	 
	 

	
	Frequency
	Hz
	50
	 
	 
	 

	
	Voltage regulation
	V a.c.
	230±10%
	 
	 
	 

	
	Number of Phases
	 
	1
	 
	 
	 

	
	
LED Lamp parameters

	
	Voltage input range
	V a.c.
	90-260
	 
	 
	 

	
	Total Power
	W
	≤9
	 
	 
	 

	
	Lamp base
	 
	G13 (Bi-pin)
	 
	 
	 

	
	Type of lamp
	 
	LED
	 
	 
	 

	
	Lamp diameter
	in
	1 (T8)
	 
	 
	 

	
	Single or Double sided 
	 
	Double sided
	 
	 
	 

	
	Colour Rendering Index
	Ra
	>75%
	 
	 
	 

	
	Number of LEDs
	pieces
	>150
	 
	 
	 

	
	Colour
	 
	Cool White
	 
	 
	 

	Lot 1, Item No. c): - 2Ft-T8 Tubular LED lamps (Qty: 10,000)
	Luminous output
	lm
	750 or Better
	 
	 
	 

	
	LED Life Span
	Hours
	50,000 or better
	 
	 
	 

	
	Operation Temperature
	°C
	-1 to +60
	 
	 
	 

	
	Storage Temperature
	°C
	-1 to +60
	 
	 
	 

	
	Use
	 
	Indoor
	 
	 
	 

	
	Installation
	 
	To replace traditional 2FT-18W T8 Fluorescent tubes (retrofitting into existing fluorescent fittings and luminaire housing)
	 
	 
	 

	
	Extended Warranty
	Years
	5
	 
	 
	 

	
	Maintenance
	 
	Maintenance free
	 
	 
	 

	
	

Information to be supplied with Bid 

	
	LED Current (Constant Current)
	mA
	Information to be supplied with Bid
	 
	 
	 

	
	LED Type
	 
	Information to be supplied with Bid
	 
	 
	 

	
	Luminous flux of one LED at a specified constant current
	lm
	Information to be supplied with Bid
	 
	 
	 

	
	Beam Angle
	degrees
	Information to be supplied with Bid
	 
	 
	 

	Lot 1, Item No. c): - 2Ft-T8 Tubular LED lamps (Qty: 10,000)
	Material and colour of LED lamp housing
	 
	Information to be supplied with Bid
	 
	 
	 

	
	Lumen depreciation
	%/10,000 hours
	Information to be supplied with Bid
	 
	 
	 

	
	Power Factor
	 
	Information to be supplied with Bid
	 
	 
	 

	
	
Environmental conditions

	
	Operating Temperature
	°C
	-1 to 40
	 
	 
	 

	
	Altitude above sea
	m
	1400
	 
	 
	 

	
	Humidity
	%
	85
	 
	 
	 

	
	Lightning activity
	 
	High
	 
	 
	 

	
	
Other requirements

	
	After sale service and training
	Yes/No
	Yes
	 
	 
	 

	Lot 1, Item No. c): - 2Ft-T8 Tubular LED lamps (Qty:  10,000)
	Copies of Type test certificates/results for LED lamps to IEC 62560 and 62031 standards (or equivalent) to be provided with bid
	Yes/No
	 
	 
	 
	 

	
	Copies of product certification from CE, TUV, UL or RoHS
	Yes/No
	Yes
	 
	 
	 

	
	Routine test certificates for LED lamps to IEC 62560 and 62031 standards (or equivalent) to be provided on delivery
	Yes/No
	Yes
	 
	 
	 

	
	Installation, Operation and maintenance manuals to be provided on delivery
	Yes/No
	Yes
	 
	 
	 

	
	Drawings to be provided with bid
	Yes/No
	Yes
	 
	 
	 

	
	Demonstrated experience of where LED lamps have been installed previously in the past three years
	Yes/No
	Yes
	 
	 
	 

	
	Copies of Quality assurance certification
	Yes/No
	Yes
	 
	 
	 

	Lot 1, Item No. c): - 2Ft-T8 Tubular LED lamps (Qty: 10,000)
	Applicable standard(s)
	IEC 62560, IEC 62031 (or equivalent standards)
	 
	 
	 

	
	Factory Certificates

	
	Quality Assurance Certificate, Quality Management Systems, Environmental Management etc (Lot)
	Bidder shall provide together with bid latest ISO and other relevant certifications of their Manufacturing facility for example (more can be provided for ZESCO Limited confidence):
	 
	 
	 

	
	Quality Control
 
 
	1.     The bidder shall submit with the bid Quality assurance plans for meter and other accessories, indicating the various stages of materials inspections during manufacturing, the tests and checks to be carried out on the project, components during manufacturing and bought out items and fully assembled component and equipment after finishing. 


	 
	 
	 

	Lot 1, Item No. c): - 2Ft-T8 Tubular LED lamps (Qty: 10,000)
	
	2.     As part of the plan, a schedule for stage and final inspection within the parameters of the delivery schedule shall be furnished.
	 
	 
	 

	
	
	3.     Quality assurance is critical; therefore, bidder shall demonstrate product quality management at the following stages of manufacturing:
	 
	 
	 

	
	Drawings

	
	Drawings showing LED dimensions(lot)
	Following drawings & Documents shall be prepared based on the above specifications and statutory requirements and shall be submitted with the bid:
	 
	 
	 

	
	 
	a.      General arrangement drawing of the tube
	 
	 
	 

	
	 
	b.      General description of the LED technical descriptions/requirements
	 
	 
	 

	
	 
	c.     Type Test Certificates for LED, 
	 
	 
	 

	
	 
	d.     All the documents & drawings shall be in English language.
	 
	 
	 

	Lot 1, Item No. c): - 2Ft-T8 Tubular LED lamps (Qty: 10,000)
	Factory Assessment Test
	Bidder shall provide for three ZESCO Engineers to witness Factory Acceptance Tests (FAT) at his own manufacturing site before dispatch of units 
	 
	 
	 

	
	Oversee and Support User Trainings. 
	Bidder shall provide effective and timely overseas training for ZESCO personnel from relevant department on the project.
	 
	 
	 

	
	(This shall reinforce team’s knowledge and ownership of the would be newly deployed Product)

	 
	 
	 
	 

	
	Local trainings at ZESCO, Zambia. (lot)
	Bidder shall coordinate the timings and delivery of on-site trainings during and throughout project execution.
	 
	 
	 

	
	

Markings on meters

	
	Name plate and Marking;
	1.     LED name plate details shall be laser printed, clearly visible and effectively secured against any tamper. 
	 
	 
	 

	Lot 1, Item No. c): - 2Ft-T8 Tubular LED lamps (Qty: 10,000)
	Markings, 
	2.     Indelibly and distinctly marked with all essential particulars as per relevant standards along with the following.
	 
	 
	 

	
	
 
	a.      Manufacturer's name
	 
	 
	 

	
	
 
	b.     Type designation
	 
	 
	 

	
	

 
	c.      Number of phases and wires
	 
	 
	 

	
	 
	d.     Serial number
	 
	 
	 

	
	 
	e.      Month and Year of manufacture
	 
	 
	 

	
	 
	f.      Unit of measurement
	 
	 
	 

	
	 
	g.     Reference voltage, frequency
	 
	 
	 

	
	 
	h.     Rated basic and maximum   Current 
	 
	 
	 

	
	 
	i.     "Property of ZESCO”
	 
	 
	 

	
	 
	j.       Rated frequency
	 
	 
	 

	
	 
	k.     Country of manufacture.
	 
	 
	 

	
	 
	o.     However, the following shall be printed in bar code on the LED nameplate.
	 
	 
	 

	
	 
	·       SPMS LED Article Code No. (to be provide by ZESCO)
	 
	 
	 

	Lot 1, Item No. c): - 2Ft-T8 Tubular LED lamps (Qty: 10,000)
	 
	·       LED Serial Number.

	 
	 
	 

	
	 
	·       Property of ZESCO

	 
	 
	 

	
	Packing
	1.   Packing and transportation shall be as per relevant standard. 

	 
	 
	 

	
	
	2.   Routine test report of the individual LED shall be kept inside each cardboard carton of the meter.
	 
	 
	 

	
	Pre-dispatch inspection
	1.     LED & equipment shall be subject to inspection by ZESCO Limited or a duly authorized representative. Inspection may be made at any stage of manufacturing. 
	 
	 
	 

	
	
	2.     Bidder shall grant free access to the places of manufacturing to ZESCO Limited or its representatives at all times when the work is in progress. Inspection by ZESCO Limited or its authorized representatives shall not relieve the bidder of their obligation of furnishing project materials in accordance with the specifications. Material shall be dispatched after specific MDCC (Material Dispatch Clearance Certificate) is issued by ZESCO Limited.
	 
	 
	 

	Lot 1, Item No. c): - 2Ft-T8 Tubular LED lamps (Qty: 10,000)
	
	
	
	
	

	
	Inspection after goods receipt at Ministry of Energy Stores
	For the delivered goods, Ministry of Energy Stores & ZESCO technical team will inspect at the receipt point for acceptance and shall be liable for rejection if found different from the reports of the pre-dispatch inspection and one copy of the report shall be sent to Project Manager- Snr Manager METERING.
	 
	 
	 





Lot no.: 2 Title: Condition Monitoring Equipment
Item No. a): -Thermographic Camera (Qty: 8)
	(1)
Item NO. 
	(2)
Specification required
	3.
Specification offered
	4. 
Notes, Remarks Ref to Documentation
	5.
Evaluation committees notes

	Lot 2, Item No. a): -Thermographic Camera (Qty: 8)

	Temperature range
	-40°F to 1202°F (-40°C to 650°C)
	 
	 
	 

	
	Thermal sensitivity (N.E.T.D)
	<0.04°C at 30°C
	 
	 
	 

	
	Focus
	4X Continuous
	 
	 
	 

	
	LCD Image Sketch
	Draw on stored images using the touchscreen
	 
	 
	 

	
	Multi-Spectral Dynamic Imaging (MSX)
	IR image with enhanced detail presentation
	 
	 
	 

	
	Frame Rate
	30Hz
	 
	 
	 

	
	Field of view/Minimum focus distance/FOV Match
	25° x 19° / 0.82ft (0.25m) / Field of View Match where Digital Image FOV adapts to the IR lens
	 
	 
	 

	
	Detector Type - Focal plane array (FPA) uncooled
	480 x 360 pixels
	 
	 
	 

	
	Lens
	30Hz
	 
	 
	 

	
	Display
	Built-in touch-screen 4.3" color LCD (800 × 480 pixels)
	 
	 
	

	
	Image modes
	Thermal/Visual/Fused images/P-i-P/MSX (Resizable and movable) and Thumbnail Galler
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	Automatic image adjustment
	Continuous/manual; linear or histogram based; possible to lock max, min or span temperature
	 
	 
	 

	
	Manual image adjustment
	Level/span/max/min
	 
	 
	 

	
	Image Storage
	1000 radiometric JPEG images (SD card memory)
	 
	 
	 

	
	Image annotation
	Voice (60 sec); text comments, Sketch
	 
	 
	 

	
	Periodic image storage
	7 seconds to 24 hours (IR) and 14 seconds to 24 hours (IR and visual)
	 
	 
	 

	
	Video Lamp and Laser Pointer
	Built-in dual LED lamps plus onboard laser pointer
	 
	 
	 

	
	Laser Classification/Type
	Class 2/Semiconductor AlGalnP Diode Laser: 1mW/635nm (red)
	 
	 
	 

	
	Set-up controls
	Mode selector, color palettes, configure info to be shown in image, local adaptation of units, language, date and time formats, and image gallery
	 
	 
	 

	
	Measurement modes
	10 Spotmeters, 5 Box areas, Isotherm, Auto hot/cold spot, Delta T
	 
	 
	 

	
	Measurement correction
	Reflected ambient temperature & emissivity correction
	 
	 
	 

	Lot 2, Item No. a): -Thermographic Camera (Qty: 8)
	Video Recording in Camera and Video Streaming
	Non-radiometric IR-video recording (MPEG-4 to memory card), Visual and Radiometric IR-video streaming (Full dynamic to PC using USB or Wi-Fi), and Non-radiometric IR-video streaming (MPEG-4 using Wi-Fi and uncompressed colorized video using USB)
	 
	 
	 

	
	Battery Type/operating time
	Li-lon/ 2.5 hours, Display shows battery status
	 
	 
	 

	
	Charging system
	In camera AC adapter/2 bay charging system
	 
	 
	 

	
	Shock / Vibration / Encapsulation; Safety
	25G, IEC 60068-2-29 / 2G, IEC 60068-2-6 / IP54; EN/UL/CSA/PSE 60950-1
	 
	 
	 

	
	Dimensions/Weight
	5.6 x 7.7 x 3.7" (143x196x94mm)/2.87lbs (1.3kg), including battery
	 
	 
	 







[bookmark: _Hlk146139617]Lot no. 2: - 
Item No. b): - Single phase Power Analysers (Qty: 8)

	(1)
Item No.
	(2)
Required Specifications
	3.
Specification offered
	4. 
Notes, Remarks Ref to Documentation
	5.
Evaluation committees notes

	Lot 2, Item No. b): - Single phase Power Analysers (Qty: 8)

	Operating voltage
	70 V to 280 V
	 
	 
	 

	
	Min/Max/Avg RMS value
	Resolution 0.125 V
	 
	 
	 

	
	Number of events
	175,000
	 
	 
	 

	
	Dips/interruptions
	Yes
	 
	 
	 

	
	Time resolution
	5ms
	 
	 
	 

	
	Voltage resolution
	0.125 V
	 
	 
	 

	
	Over-voltages
	Yes
	 
	 
	 

	
	Frequency
	Yes
	 
	 
	 

	
	Harmonics measurement
	EN 61000-4-7 (up to 32nd)
	 
	 
	 

	
	Flicker measurement
	EN 61000-4-15
	 
	 
	 

	
	
	and Delta V/V%
	
	
	 

	
	Number of recording channels
	1 Phase to Neutral 
	 
	 
	 

	
	
	2 Phase/Neutral to Ground
	 
	 
	 

	
	Recording time
	1 day to 339 days depending on average time from 1 second to 20 minutes
	 
	 
	 

	
	Transients
	Yes
	 
	 
	 

	
	Frequency range
	50 Hz ±1 Hz and 60 Hz ±1 Hz
	 
	 
	 

	
	Safety category rating
	CAT II 300 V
	 
	 
	 





Lot no. 2:
Item No.: c) Three Phase Portable power analysers (Qty: 13)

	
(1)
Item No
	(2)
Required Specifications
	3.
Specification offered
	4. 
Notes, Remarks Ref to Documentation
	5.
Evaluation committees notes

	Lot 2, Item No.: c) Three Phase Portable power analysers (Qty: 13)

	Inputs
	Norma 6003
	3 Voltage + 3 Current
	 
	 
	 

	
	
	Norma 6003+
	3 Voltage + 3 Current + 1 Motor
	 
	 
	 

	
	
	Norma 6004
	4 Voltage + 4 Current
	 
	 
	 

	
	
	Norma 6004+
	4 Voltage + 4 Current + 1 Motor
	 
	 
	 

	
	Sample rate
	200ks/s
	 
	 
	 

	
	Measurement update rate
	100ms, 200ms, 500ms, 1s
	 
	 
	 

	
	Dimensions (H * W * L)
	298mm x 215m x 96mm
	 
	 
	 

	
	Weight
	3.5 kg (7.7 lbs)
	 
	 
	 

	
	Display
	5.7 inch, TFT LCD, 640x480
	 
	 
	 

	
	Operating temperature
	-10 °C to +50 °C
	 
	 
	 

	
	Storage temperature
	-30 °C to +60 °C
	 
	 
	 

	
	Operating humidity
	Non-condensing (< 10 °C )
	 
	 
	 

	
	
	≤ 90 % RH (at 10 °C to 30 °C)
	 
	 
	 

	
	
	≤ 75 % RH (at 30 °C to 40 °C)
	 
	 
	 

	Lot 2, Item No.: c) Three Phase Portable power analysers (Qty: 13)

	
	≤ 45 % RH (at 40 °C to 50 °C)
	 
	 
	 

	
	Operating altitude
	2000m
	 
	 
	 

	
	Storage altitude
	12000m
	 
	 
	 

	
	Ingress protection
	IP 50 (Terminals mated) according to IEC 60529:
	 
	 
	 

	
	Battery
	BP 291, 10.8V/5000mAh, 54Wh IEC 62133, UN38.3
	 
	 
	 

	
	
	Operating time: 10 Hours (on battery)
	 
	 
	 

	
	Safety
	IEC 61010-1: Pollution Degree 2
	 
	 
	 

	
	
	IEC 61010-2-030: CAT IV 600V, CAT III 1000 V
	 
	 
	 

	
	EMC
	IEC 61326-1: Industrial
	 
	 
	 

	
	
	IEC 61326-2-2
	 
	 
	 

	
	Warranty
	1 Year
	 
	 
	 

	
	Communication Interface
	USB/RS485
	 
	 
	 

	
	Dual Analyzer Synchronization Mode
	Able to extend to 6, 7 or 8 channels (using multiple instruments)
	 
	 
	 

	
	PC Software
	Fluke Power Analyzer software
	 
	 
	 

	
	Storage Capacity
	32GB
	 
	 
	 

	Lot 2, Item No.: c) Three Phase Portable power analysers (Qty: 13)

	Data trend storage rate
	As per display rate
	 
	 
	 

	
	Main Function
	
Meter, Scope, Harmonic, Phasor, Trend


	 
	 
	 

	
	Measuring Parameters
	
RMS, DC Component, AC Component, Rectified Mean, Peak Value, Peak-Peak, Crest Factor, Form Factor, Fundamental Component, Fundamental Content, Harmonic Distortion, Harmonic Content, Harmonic Factor for voltages and currents, Active Power, Reactive Power, Apparent Power, Power Factor, Phase Shift, Efficiency, Impedance, Electric Energy, Charge/Discharge capacity (Ah), Frequency, Motor Speed, Torque, Mechanical Power, Mechanical Energy, Summation function


	 
	 
	 







[bookmark: _Hlk146175699]Lot no. 2:
Item No. d): - Vibration analysers (Qty: 2)

	1.
Item #
	2. 
Specification Required
	3.
Specification offered
	4. 
Notes, Remarks Ref to Documentation
	5.
Evaluation committees notes

	Lot 2, Item No. d): - Vibration analysers (Qty: 2)
	
- Piezelectric transducer sensor

- acceleration 10HZ-10K Hz frequency range

-  10Hz-1KHz velocity

-  10 Hz-1kHz displacement

-  +/-5% +2digits accuracy

- training in use of equipment
	
	
	






[bookmark: _Hlk146174722]Lot no. 2:
Item No. e): - Variable speed drive devises (Qty: 200)

	1.
Item # e)
	2. 
Specification required
	3.
Specification offered
	4. 
Notes, Remarks Ref to Documentation
	5.
Evaluation committees notes

	Item No. e): - Variable speed drive devises (Qty: 200)
	
- 18KW Variable speed drives 

- Complete with all harmonic filters

- training in installation and use of equipment


	 
	
	






Lot no. 2: 
Item f):- Pump soft starters (Qty: 50)

	[bookmark: _Hlk146086456]1.
Item # f)
	2. 
Specification Required
	3.
Specification offered
	4. 
Notes, Remarks Ref to Documentation
	5.
Evaluation committees notes

	Item No. f): - Pump soft starters
 (Qty: 50)

	- 18KW and 15KW pump soft starters 

- complete with over voltage, under voltage, earth relay etc protection

- training in installation and use of equipment


	
	
	






Mandatory Specification 
I. Accuracy Class 0.2S
II. Communication Protocol a) DLMS and MODBUS (For simultaneous communication with two independent     systems), communication Ports a) 1 x TCP IP (Modbus and DLMS), b) 1 x RS485 (DLMS or Modbus), c) 1x RS232 (DLMS)
III. Data logging: 2 loggers with storage for more than 1000-day storage in each logger at 30min interval. Meter Power supply: Meter should support both VT power and Auxiliary supply (110-220V AC/DC)


Lot No.:3 – Measurement Equipment
 Item No. a) Three-Phase CT Operated Smart Meters (Qty: 200)
	(1)
Item No.
(a)
	(2)
Required specification
	3.
Specification offered
	4. 
Notes, Remarks Ref to Documentation
	5.
Evaluation committees notes

	Lot 3, Item No. a): - Three-Phase CT Operated Smart Meters (qty: 200)
 

	Meter Type

	
	Meter Connection Type (mode)
	CT/VT, 3P3W & 3P4W Configurable connections (for asymmetrical VDE or symmetrical USE connections).
	 
	 
	 

	
	Wiring Footprint: (mode)
	BS Standard 
	 
	 
	 

	
	Accuracy Class 
	1.     Active energy Class 0.2S (IEC 62053-22) 
	 
	 
	 

	
	
	2.     Reactive energy Class 1.0 (IEC 62053-24)
	 
	 
	 

	
	
	3.     Apparent energy Calibrated up to 1%
	 
	 
	 

	
	Current Transformer connection (mode)
	CT/5A and /1A
	 
	 
	 

	
	[bookmark: RANGE!D11]Meter housing – materials, shape and form of measure

	
	General Construction
	1.  Type of design and construction shall not present any danger in normal use and under normal conditions.
	 
	 
	 

	
	
	2.  Shall ensure 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.
	 
	 
	 

	
	
	3.  All parts, subject to corrosion under normal working conditions, shall be protected effectively.
	 
	 
	 

	
	
	4.  Any protective coating shall not be liable to damage by ordinary handling or damage due to exposure to air, under normal working conditions.
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	5.  Meter Circuitry Shall be designed and manufactured using SMT (Surface Mount Technology) components.
	 
	 
	 

	
	
	6.  All material and electronic power components used in meter manufacturing shall be of highest quality and reputable make to ensure higher reliability, longer life and sustained accuracy
	 
	 
	 

	
	1.     Material – Meter case/body and terminal cover
	1.     Shall be constructed of UV stable ABS. UV stable polycarbonate glass filled 10% (PC GF10)
	 
	 
	 

	
	2.     Material – Terminal base
	2. As per IEC 60695-2-1 (glow-wire) UL94-VO rated @
	 
	 
	 

	
	a.      Resistance to heat and fire
	    1.5mm 
	 
	 
	 

	
	b.     Resistance to spread of fire
	a.      ABS shall be resistance to 650°C
	 
	 
	 

	
	3.     Meter Top cover
	b.     Glass Filled Polycarbonate 10% & shall be resistant to 960°C
	 
	 
	 

	
	4.     Meter Base
	3. UV stable ABS
	 
	 
	 

	
	 
	4. UV stable ABS
	 
	 
	 

	
	Terminal block
	Opaque, Polycarbonate Glass Filled 10%, shall pass an IEC test for temperature of 135°C & pressure of 1.8MPa
	 
	 
	 

	
	Terminals
	1.     Mild Steel – Clear Passivated, shall carry up to 120% of Imax continuously. 
	 
	 
	 

	
	
	2.     Shall have two fixing screws per terminal and shall be slotted type only, no risk of loosening or undue heating. 
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	3.     Clearance between adjacent terminals 1 to 2mm minimum
	 
	 
	 

	
	
	4.     Cable insertion diameter 2.5mm to 5mm
	 
	 
	 

	
	Terminal cover
	1.     Shall be made of polycarbonate. 
	 
	 
	 

	
	
	2.     Appropriate space shall be available for incoming/outgoing cables without damaging/stressing terminal cover. 
	 
	 
	 

	
	
	3.     After sealing the cover, terminals shall not be accessible without breaking the seals.
	 
	 
	 

	
	
	4.     Terminal cover shall depict the terminal arrangement and connection diagram.
	 
	 
	 

	
	Metering Sealing
	1.     Reliable sealing shall be provided for meter tamper to be evident and to avoid fiddling or tampering by unauthorized persons. 
	 
	 
	 

	
	
	2.     At least one sealing provision shall be provided at meter terminal cover and two for the meter cover, such that meter and terminals shall not be accessible without breaking the seals. 
	 
	 
	 

	
	
	3.     All the seals shall be provided on front side only and as per specification. Bidder shall provide seals be as per Zambia Bureau of Standards (ZABS) regulation.
	 
	 
	 

	
	Dimensions height-width-thickness_(mm)
	    (295-315) x (175-185) x (85-95)
	 
	 
	 

	
	Footprint
	BS Footprint Wall Mounted 
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	IP Rating for meter housing
	IP54 (IEC 60529) suitable for indoor installation or in a wall mounted outdoor kiosk/enclosure
	 
	 
	 

	
	Electrical ratings
	 
	 
	 
	 

	
	Frequency (Hz)
	50 ± 2%
	 
	 
	 

	
	Rated current(A)
	X/(1 to 10)
	 
	 
	 

	
	1.     Nominal (V)
	1.     3x57.7/100 to 3x240/415 volts auto range
	 
	 
	 

	
	2.     Operating Voltage
	 
	 
	 
	 

	
	3.     Pulse rate
	2. 0.8Un to 1.15Un. operational with required accuracy
	 
	 
	 

	
	(Imp/kVArh)
	3. To be furnished by the bidder
	 
	 
	 

	
	 
	4. To be furnished by the bidder
	 
	 
	 

	
	Power consumption (supply burden) W&VA
	Voltage circuit: maximum < 3W/10VA
	 
	 
	 

	
	
	Current circuit: maximum < 0.1VA/phase
	 
	 
	 

	
	Starting Current(V)
	1mA
	 
	 
	 

	
	Power factor range
	Zero lag to Zero lead
	 
	 
	 

	
	Short time over current
	20Imax for one half cycles at rated frequency
	 
	 
	 

	
	Protective class
	Class II double insulated
	 
	 
	 

	
	Power supply to the circuit in case of power down.

	
	Backup with super capacitor
	7 days
	 
	 
	 

	
	Backup with field exchangeable battery
	1.     Exp.  20 years, lifetime, 
	 
	 
	 

	
	
	2.     Exp.  5 years, service life
	 
	 
	 

	
	Immunity against External Influence 
	 
	 
	 

	
	Magnetic Field; Meter shall pass IEC, EN following tests: (submit pass results from reputable & accredited lab)
	 

	
	Surge (IEC 61000-4-5)- Rated Impulse withstand voltage 1,2/50μs (V)
	1.     12 KV between current & voltage circuits
	 
	 
	 

	
	
	2.     6 KV Auxiliary circuits
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	Electrostatic discharges (IEC 61000-4-2)(V)
	1.     Contact discharges 8 kV
	 
	 
	 

	
	
	2.     Air discharges 15 kV
	 
	 
	 

	
	Radiated High Frequency magnetic fields (IEC 61000-4-3) from 80 MHz to 2 GHz (V/m)
	1.     20V/m - active
	 
	 
	 

	
	
	2.     40V/m – passive
	 
	 
	 

	
	Electrical fast transients/burst (IEC 61000-4-4) In voltage and current circuits (main lines): (v)
	1.     Active (IEC 62053-21/EN 50470-3) 6kV
	 
	 
	 

	
	
	2.     Passive 6kV
	 
	 
	 

	
	
	3.     In auxiliary circuits with reference voltage over 40V: 2kV
	 
	 
	 

	
	Conducted disturbances, induced by RF fields (IEC 61000-4-6)
	1.     From 150kHz to 80MHz
	 
	 
	 

	
	
	2.     Voltage level 20V 
	 
	 
	 

	
	Radio interference suppression (EN 55022) Class B equipment
	1.     Meter shall record accurate energy in case of any external influencing signals in line with IEC 62052-11 
	 
	 
	 

	
	
	2.     Meter shall be immune to any high value of magnetic field.
	 
	 
	 

	
	D.C. immunity
	1.     Meter shall not saturate on passage of direct current, which can cause the meter either to stop recording /record inaccurately. 
	 
	 
	 

	
	
	2.     DC injection shall be tested in phases and neutral and meter must conform.
	 
	 
	 

	
	
	3.     Measurement by meter shall not get influenced by injection of Chopped signal/DC signal/DC pulse of low frequency.
	 
	 
	 

	
	Insulation; Over voltage and Surge Protection
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	Insulation level (Dielectric strength) (V)
	4kV rms, 50Hz for 1 minute
	 
	 
	 

	
	Over voltage withstand(V)
	1.9Un for 48 hours
	 
	 
	 

	
	Impulse voltage(V)
	6kV
	 
	 
	 

	
	Current impulse withstand (A)
	5kA/20µs 
	 
	 
	 

	
	Operating Environment
	 
	 
	 
	 

	
	Area of application
	Indoor meter with Outdoor installation in a suitable outdoor rated kiosk or enclosure
	 
	 
	 

	
	Influence of heat
	Meter external surface shall withstand temp rise upto 20K at an ambient temp at 45 0C
	 
	 
	 

	
	Resistance to heat and fire.
	1.     Terminal block, terminal cover and Meter case shall be resistance to spread of fire.
	 
	 
	 

	
	
	2.     Shall not be ignited by thermal overload of live parts in contact with them.
	 
	 
	 

	
	
	3.     Fire retardant material shall be used
	 
	 
	 

	
	Temperature Range IEC 62052-11 
	 
	 
	 
	 

	
	1.     Metrological temperate range(0C)
	1.     - 5 0C to +70 0C
	 
	 
	 

	
	2.     Storage temperature range
	2.     - 5 0C to +85 0C
	 
	 
	 

	
	Relative humidity (%)
	Maximum 95% non-condensing
	 
	 
	 

	
	Resistance against Climatic influence.
	Shall follow IEC 62052-11
	 
	 
	 

	
	Mechanical 
	Comply to IEC 62052-11
	 
	 
	 

	
	Electromagnetic 
	Comply to IEC 61000-4-2; IEC 61000-4-3
	 
	 
	 

	
	Operation
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	Initial Meter startup
	Meter shall attempt self-diagnoses at startup and shall be fully functional within 5sec after nominal voltage is applied to its terminals.
	 
	 
	 

	
	Data read out from the meter during power down 
	1.     Meter shall have “read without power” capability to allow remote or local meter reading during off supply
	 
	 
	 

	
	
	2.     Meters Shall be powered, and full parameter scheme shall be readable without any power source just by using optical probe connected to laptop (or any 5v source i.e., portable power bank) (refer to 93)
	 
	 
	 

	
	Self-Diagnostic feature
	1.     Meter shall perform a self-diagnostic function to verify the correct execution of basic meter functions. 
	 
	 
	 

	
	
	2.     Shall perform self-checks during network connection, i.e. after every supply restoration (power–up) and verify the following:
	 
	 
	 

	
	
	a.      Clock error (Real Time Clock)
	 
	 
	 

	
	
	b.     Memory integrity of the meter;
	 
	 
	 

	
	
	c.      Measurement system Error
	 
	 
	 

	
	
	d.     Communication errors for M-bus
	 
	 
	 

	
	
	e.      Control errors
	 
	 
	 

	
	
	f.      MCU internal memory check
	 
	 
	 

	
	
	g.     Energy registers backup process in meter memory
	 
	 
	 

	
	
	h.     Parameter error
	 
	 
	 

	
	
	3.     Shall indicate on LCD if malfunction(s) occur
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	4.     All events shall be recorded in the meter Error object.
	 
	 
	 

	
	Meter wiring configuration on the network
	Same meter shall be selectable configurable in 3phase 4Wire and 3phase 3wire whenever application is required without hustling with the meter hardware or firmware.
	 
	 
	 

	
	Meter Configuration methods
	1.     Meter network configuration shall be possible locally
	 
	 
	 

	
	
	2.     Meter configuration shall be changeable remotely via available communication mode without physically going to the meter
	 
	 
	 

	
	
	
	
	
	

	
	Connection Diagram
	Bidder shall provide a connection diagram for the system on the terminal cover of the meter
	 
	 
	 

	
	Meter firmware Upgrade
	1.     Meter shall support firmware upgrade 
	 
	 
	 

	
	
	2.     Firmware upgrade shall NOT alter in any way the metering characteristics (metrology) of the meter, data stored in the meter (metering data, statuses, etc.), configuration parameters or operational parameters of the meter (all data must remain unchanged even after several firmware upgrades). 
	 
	 
	 

	
	
	3.     Meter shall be capable of local and remote firmware upgrade execution.
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	4.     New meter firmware shall be sent to meter with date/time parameters of new firmware application (i.e. meter will upload the new update but will only execute it when the defined parameter is achieved).
	 
	 
	 

	
	
	5.     Meter shall only execute a new update following successful verification of its compatibility. 
	 
	 
	 

	
	
	6.     Meter shall record the time and date of receipt of new firmware in the Event Log, as well as the time and date of the execution of the new firmware.
	 
	 
	 

	
	
	8.     Results of these self-check shall be available on the meter both locally and remotely.
	 
	 
	 

	
	Functions and Metrological performance
	 
	 
	 

	
	Accuracy requirements
	1.     Meter shall comply to IEC 62052-11
	 
	 
	 

	
	
	2.     Meter shall provide maximum protection to the metrological function in compliance to OIML R46-1/-2 clause 3 (or EN WELMEC clause 7.2) (Bidder shall demonstrate compliance to the standards)
	 
	 
	 

	
	Net-Metering
	Meter shall support net-metering capabilities
	 
	 
	 

	
	Measurements
	 
	 
	 
	 

	
	Energy
	Active, Reactive, Apparent energy & demand (kVA and kW) in all 4 Q IEC 62056-61 (OBIS)
	 
	 
	 

	
	
	Phase & three phase energy/demand measurements
	 
	 
	 

	
	
	Maximum demand with programmable integration Period
	 
	 
	 

	
	 
	Support Absolute and net consumption
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	It shall be possible to change measurement from arithmetical to vectoral measurements configurations (this feature should be both HW and logically secured)
	 
	 
	 

	
	Energy Registration
	Meter shall support the following modes of energy measurement and registration: 
	 
	 
	 

	
	
	For one-way energy flow direction, three-phase energy shall be an algebraic (arithmetical) sum of energies registered, in each of the phases– meters shall be equipped with an electronic reverse running stop, 
	 
	 
	 

	
	
	For two-way energy flow direction, three-phase energy shall be an algebraic (arithmetical) sum of energies registered in each of the phases,
	 
	 
	 

	
	
	For one-way energy flow direction, three-phase energy shall be a sum of absolute values of energies registered in each of the phases.
	 
	 
	 

	
	Power 
	Meter shall measure, register and display maximum mean active power under all tariffs in compliance with EN 62056-61 (OBIS). 
	 
	 
	 

	
	
	Shall be programmable and the visualization shall be easily accessible in manual display operating mode as well as to remote reading and monitoring.
	 
	 
	 

	
	[bookmark: RANGE!D140]Instantaneous measurements
	Meter shall measure and display instantaneous voltage, current, frequency, power, power factor (by phase & collectively). 
	 
	 
	 

	
	
	Shall on demand show current active power on the display, as well as to remote reading and monitoring.
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	[bookmark: RANGE!D143]Demand registration
	Meter shall register all energy demands (active, reactive, apparent, absolute, maximum, cumulative) over periods, import and export directions, and must be combined with tariff categories.
	 
	 
	 

	
	[bookmark: RANGE!D144]Profile for hourly consumption values
	Meter shall record and register values of all accounting registers every 60 minutes (shall be programmable settings). 
	 
	 
	 

	
	
	Hourly consumption values shall be displayed absolutely (register values) or relatively (register increments).
	 
	 
	 

	
	
	Storage capacity for profiles of hourly values of meter registers and statuses shall be capable of scaling to a minimum of 35 entries, based on the FIFO principle.
	 
	 
	 

	
	[bookmark: RANGE!D147]Load profiles
	1.     At least two independent load profiles
	 
	 
	 

	
	
	2.     Load profile 1 should at least have 30 capacity channels and at least 80,000 records
	 
	 
	 

	
	
	3.     Load Profile 2 should have at least 30 capacity channels and at least 20,000 records 
	 
	 
	 

	
	
	4.     Meter shall record and register load profile (mean active power value). 
	 
	 
	 

	
	
	5.     Integration period shall be programmable (5min, 10min, 15min, 30min, 1hour, 1day). 
	 
	 
	 

	
	
	6.     Block of registered mean active power values together with the time stamp clearly defining when the block was recorded shall also be stored in the load profile. 
	 
	 
	 

	
	
	7.     Load profile shall be programmable in terms of selecting different object to be recorded. 
	 
	 
	 

	
	
	8.     Storage capacity for load profiles shall be capable of scaling to a total of 7,200 power metering records.
	 
	 
	 

	Lot 3, Item No. a): - Three-Phase CT Operated Smart Meters (qty: 200)
 

	
	9.     Shall be possible to change all recording and registering parameters of meter and its registered values both locally (via optical port) and remotely (via external communication).
	 
	 
	 

	
	[bookmark: RANGE!D156]Display
	1.     Liquid Crystal Display (LCD) for reading meter data shall comply to VDEW specifications (EN 62056-21)
	 
	 
	 

	
	
	2.     LCD temperature range shall be -5 to+600C
	 
	 
	 

	
	
	3.     Meter shall have a 198-segment (LCD)
	 
	 
	 

	
	
	4. LCD shall display notification fields for: 
	 
	 
	 

	
	
	a. In call indicator,
	 
	 
	 

	
	
	b. Disconnect control indicator,
	 
	 
	 

	
	
	c. Battery status,
	 
	 
	 

	
	
	d. Alarm indicator,
	 
	 
	 

	
	
	e. Signal status, e.g. GSM/GPRS, RF, PLC, etc., 
	 
	 
	 

	
	
	f. Load control indicator,
	 
	 
	 

	
	
	g. Authentication/decryption failure indicator.
	 
	 
	 

	
	
	4.     The 7-segment LCD shall have 8 characters for data display (each character minimum 8mm height & 4mm wide), 
	 
	 
	 

	
	
	5.     Shall have 8 characters for data identification codes, each character minimum 6mm height according to Short & Full O.B.I.S format (IEC 62056-61) 
	 
	 
	 

	
	
	6.     Shall have an indicator for 3 phase voltage presence (Must show if one or two phases are missing)
	 
	 
	 

	
	
	7.     Shall have an Indicator of wrong phase sequence
	 
	 
	 

	
	
	8.     Shall have an indicator of 3 phase currents and their direction flow
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	9.     Physical unit of data shall be displayed (kWh, kVAh, kVArh, etc.)
	 
	 
	 

	
	 
	10.  Meter shall have 12 triangular cursor segments, which are freely configurable via the Display filter object
	 
	 
	 

	
	
	11.  Meter shall have arrows for indication of both active and reactive energy flow-direction 
	 
	 
	 

	
	
	12.  Shall have large characters and a wide angle of view, as well as LCD backlight, enable easy data reading
	 
	 
	 

	
	
	13.  Meter reading function shall be possible when power supply is off  
	 
	 
	 

	
	
	14.  LCD shall be menu-driven and is handled by pressing one pushbutton at a time.
	 
	 
	 

	
	
	15.  LCD shall have different modes of data display:
	 
	 
	 

	
	
	a. Starting mode (all lit to show LCD health)
	 
	 
	 

	
	
	b. Auto scroll mode 
	 
	 
	 

	
	
	c. Manual scroll mode
	 
	 
	 

	
	
	d. Parameters setting mode
	 
	 
	 

	
	
	e. Meter testing mode
	 
	 
	 

	
	
	16.  When Phase and neutral is swapped, meter shall display “wrong phase sequence” message on LCD.
	 
	 
	 

	
	
	17.  The display shall not be affected by electrical and magnetic disturbances.
	 
	 
	 

	
	
	18.  There should be 8 digits available for O.B.I.S display which can be used for full or short OBIS code format
	 
	 
	 

	
	
	19.  Meter LCD sequence shall be separated into menus for easier navigation.
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	20.  Shall be possible to display load profile data on LCD
	 
	 
	 

	
	
	21.  Metering results of the past billing periods (months) Shall be displayed on LCD (at least 6 values) or downloaded (30 values) via the optical port.
	 
	 
	 

	
	 
	1.     Meter shall display primary values of power, voltage, current, etc.
	 
	 
	 

	
	Display of Measured Values
	2.     Meter shall measure & displaying the following primary quantities:
	 
	 
	 

	
	 
	a. Energy (active, apparent & reactive) total and per phase.
	 
	 
	 

	
	 
	b. Maximum Demand (active, apparent & reactive) total and per phase
	 
	 
	 

	
	 
	c. Reactive energy and demand by quadrants total and per phase
	 
	 
	 

	
	 
	d. Instantaneous power total and per phase
	 
	 
	 

	
	 
	e. Phase voltages
	 
	 
	 

	
	 
	f. Phase currents
	 
	 
	 

	
	 
	g. Phase power factors and total
	 
	 
	 

	
	 
	h. Frequency
	 
	 
	 

	
	 
	3.     Maximum Demand integration period shall be;
	 
	 
	 

	
	
	a.      1 to 60 minutes (integration period-programmable, also by CMRI on site).
	 
	 
	 

	
	
	b.     MD resetting shall be automatic through the RTC and will be done with the billing reset feature (specific day of the month).
	 
	 
	 

	
	
	4.     Manual MD reset button shall not be available.
	 
	 
	 

	
	
	5.     The billing reset shall be set to be executed by the RTC;
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	a.     Single on a specified date and time
	 
	 
	 

	
	
	b.     Once a year on a specified date and time
	 
	 
	 

	
	
	c.     Every month on specified day in a month and time
	 
	 
	 

	
	
	d.     Every month on a specified day in a week after specified day in a month and specified time
	 
	 
	 

	
	
	e.      Every week on a specified day in a week & time
	 
	 
	 

	
	
	f.      Every day on a specified time 
	 
	 
	 

	
	
	2.     Meter shall keep billing results (energy values registered by tariffs and total) for at least 30 billing periods (months) and 32 billing objects.
	 
	 
	 

	
	
	3.     The billing results shall be stored in a FIFO memory, so that they are always available for the last n (n = 1, 2, …35) billing periods (months), regardless if the meter billing reset was performed by means of the RTC or via the optical port.
	 
	 
	 

	
	
	4.     Billing reset blockade shall be available and the billing reset blockade timeout shall be minimal time between two billing resets:
	 
	 
	 

	
	
	a.      Blockade timeout shall be able to set from 1 to 1092 min
	 
	 
	 

	
	
	b.     Blockade timeout shall resettable if meter is disconnected from main supply voltage.
	 
	 
	 

	
	
	5.     Billing reset blockade shall be valid only via
	 
	 
	 

	
	
	communication port
	 
	 
	 

	
	Auto scroll mode 
	1.     All auto scroll display parameters shall be programmable/selectable by Software (SW).
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	2.     It shall be possible to do “Optical scrolling”, i.e. to scroll menus without touching the meter (in case meter is inside a locked enclosure, it should be possible to use a flashlight on the screen to switch between menus)
	 
	 
	 

	
	
	3.     Meter shall provide required display values all settable as required by ZESCO Limited.
	 
	 
	 

	
	 
	4.     Headers shall comply with OBIS code (IEC 62056) and shall be shown in LCD and an equivalent legend available on nameplate and at minimum provide; 
	 
	 
	 

	
	
	a.      Instantaneous phase current
	 
	 
	 

	
	
	b.     Instantaneous phase voltage
	 
	 
	 

	
	
	c.      Instantaneous power factor
	 
	 
	 

	
	
	d.     Instantaneous power (active, reactive and apparent)
	 
	 
	 

	
	
	e.      Active energy import, export, and absolute (up to 9 historical values)
	 
	 
	 

	
	
	f.      Reactive energy per quadrant
	 
	 
	 

	
	
	g.     Apparent energy import and export
	 
	 
	 

	
	
	h.     Maximum demand (up to 9 historical values) per tariff and total (active, reactive, and apparent)
	 
	 
	 

	
	
	i.       Energy per tariff and total (active, reactive, and apparent)
	 
	 
	 

	
	
	j.       CT & VT ratios
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	[bookmark: RANGE!D232] 
	1.     Meter shall have alarm subsystem implemented in the meter. When some special events occur, internal alarm shall be generated and sent to the central access system. 
	 
	 
	 

	
	[bookmark: RANGE!D233]Alarms
	2.     Alarm parameters shall be configurable and shall be adjustable according to alarm priority levels.
	 
	 
	 

	
	[bookmark: RANGE!D234] 
	1.     Meter shall measure and display effective voltage and current values
	 
	 
	 

	
	[bookmark: RANGE!D235]Voltage, Current and phase presence
	2.     Meter shall display the phase voltage present 
	 
	 
	 

	
	 
	3.     The phase display function shall provide information about phase presence.
	 
	 
	 

	
	[bookmark: RANGE!D237]Time and date
	Meter shall display time and date obtained from the internal real-time clock.
	 
	 
	 

	
	[bookmark: RANGE!D238]Real Time Clock (RTC)
	1.     Meter shall be equipped with a Real-Time Clock (RTC) and controlled with quartz crystal which is digitally trimmed.
	 
	 
	 

	
	
	2.     Its accuracy shall be better than requested in the IEC 62054-21 standard for time switches. 
	 
	 
	 

	
	
	3.     RTC shall contain an internal calendar that assures information on year, month, day, day in a week, hour, minute, second and leap year. 
	 
	 
	 

	
	
	4.     RTC shall enable:
	 
	 
	 

	
	
	a.    Time-of-use registration,
	 
	 
	 

	
	
	b.    Generation of demand periods
	 
	 
	 

	
	
	c.    Generation of time stamp (date and time) for demand and events
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	d.    Automatic meter billing reset at the end of the billing period (month)
	 
	 
	 

	
	 
	e.    Automatic change-over between TOU tariffs within 24hours programmed. 
	 
	 
	 

	
	
	f.     RTC shall be able to be synchronized with AMI system 
	 
	 
	 

	
	
	g.    10 years backup lifetime for RTC, magnet tampering, meter and terminal cover opening.
	 
	 
	 

	
	
	5.     Settings and adjustments of time and other internal clock features shall be achievable in the same manner as for energy value parameterization and via the same communication ports.
	 
	 
	 

	
	[bookmark: RANGE!D250]RTC standby supply
	1.     Meter stand-by power supply of internal clock will be delivered via a field exchangeable battery or a super capacitor.
	 
	 
	 

	
	
	2.     A super capacitor shall provide data storage for a minimum of 7 days. 
	 
	 
	 

	
	
	3.     Battery operating life shall be for a minimum of 10 years. 
	 
	 
	 

	
	
	4.     Battery operating life shall not be shorter than the meter life operating time battery, otherwise provide for field exchanged. 
	 
	 
	 

	
	
	5.     Battery access panel shall secure, lockable with a tamper-proof seal.
	 
	 
	 

	
	[bookmark: RANGE!D255]Daylight saving time - DST
	Meter shall have an automatic daylight-saving time function according to the local time calendar.
	 
	 
	 

	
	[bookmark: RANGE!D256]Local tariff register management
	1.     local tariff register management shall be regulated by the internal clock. 
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	2.     Tariff program shall support: 8 tariffs, 12 seasons, 12 weeks, 12 masks, 16 switches, and 48 special days.
	 
	 
	 

	
	[bookmark: RANGE!D259]Data storage period
	1.     Accounting data (active electricity and maximum mean power with date and time of supply, registered according to tariffs) shall be stored for at least the last 13 accounting periods (typically 13 months). 
	 
	 
	 

	
	
	2.     At the start of a new cycle memory space must be provided for the new block of data accompanied by the deletion of the chronologically oldest block in the sequence of registers. 
	 
	 
	 

	
	
	3.     Meter shall prevent the modification or deletion of the total registered electricity supplied.
	 
	 
	 

	
	[bookmark: RANGE!D262]Protection against decreasing billing registers
	Meter shall be protected from any attempt at decreasing or otherwise modifying the stored values of its billing registers.
	 
	 
	 

	
	[bookmark: RANGE!D263]Billing profile( records)
	1.     Shall have at least 30 billing determinants
	 
	 
	 

	
	
	2.     Shall have at least 30 previous billing period
	 
	 
	 

	
	[bookmark: RANGE!D265]Billing reset (modes)
	Meter shall have capability of bill resetting on;
	 
	 
	 

	
	
	1.    Single on a special date and time
	 
	 
	 

	
	
	2.    Once a year on a special date and time
	 
	 
	 

	
	
	3.    Every month on specified day in a month & time
	 
	 
	 

	
	
	4.    Every month on a specified day in a week after specified day in a month and specified time
	 
	 
	 

	
	
	5.    Every week on a specified day in a week and time
	 
	 
	 

	
	
	6.    Every day on a specified time
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	[bookmark: RANGE!D272]Metering Integrity
	1.     Meter shall detect, record and store unauthorized integrity violation (terminal cover being opened, meter housing being opened, communication module cover being opened, parameter changes, and the presence of a strong magnetic field in the proximity of the meter). 
	 
	 
	 

	
	
	2.     Meter cover shall be sealed for life (permanently snapped to the meter base) opening means destroying meter. 
	 
	 
	 

	
	
	3.     For each of the events indicated above the Event Log shall create a time stamped record.
	 
	 
	 

	
	[bookmark: RANGE!D275]Detection of strong magnetic field 
	1.     There shall be 4 detection sensors (Meter cover, Meter terminal cover, Module terminal cover and magnetic field)
	 
	 
	 

	
	
	2.     Meter shall be capable of detecting a magnetic field, which is strong enough to influence its regular operation. 
	 
	 
	 

	
	
	3.     When Meter detects a magnetic field that could influence its regular operation, the Event log must create a time stamped record of the occurrence. 
	 
	 
	 

	
	
	4.     Meter shall not be susceptible to magnetic fields up to 380mT
	 
	 
	 

	
	[bookmark: RANGE!D279]Non-volatile memory
	1.     Memory life shall have a minimum shall be the life span of the meter (bidder shall to state period the meter memory remains nonvolatile)
	 
	 
	 

	
	
	2.     Meter platform shall be based on at least 32-bit ARM cortex core processor or equivalent with the following minimum characteristics:
	 
	 
	 

	
	
	a.      Clock cycle of higher than 100 MHz,
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	b.     1024kB program memory in the FLASH technology for program code, some part of this code used also for data storage
	 
	 
	 

	
	
	c.      256kB internal RAM memory.
	 
	 
	 

	
	[bookmark: RANGE!D284]Data stability and meter memory
	1.     Basic data about the meter (year of manufacture, type label and serial number) shall be stored in some form of permanent memory and shall not be modifiable. 
	 
	 
	 

	
	
	2.     Data about electricity supply details as well as data on set integration period shall not be modifiable. 
	 
	 
	 

	
	
	3.     This data shall be stored in the permanent memory of the meter and its long-term integrity shall be independent of whether the meter is actively supplied with power or not. 
	 
	 
	 

	
	
	4.     Other data, except billing registers, shall be modifiable via the communication module and IR port as a function of the prevailing tariff system and only by authorized personnel. 
	 
	 
	 

	
	
	5.     Meter shall record and store values of all tariff registers during the accounting period (first or last day of the month) and at precisely defined moments (programmable locally or remotely).
	 
	 
	 

	
	[bookmark: RANGE!D289]Submetering
	1.     Meter must have an electrical interface for connection of other smart metering devices located within the electricity consumer’s premises. 
	 
	 
	 

	
	
	2.     Meter must have memory capacity for the storage of data for each of the would be specified smart metering devices. 
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	3.     For billing smart metering devices, storage capacity must be capable of scaling to store a minimum of 12 accounting periods for each of the metering point organised under FIFO principle where the chronologically oldest are overwritten. 
	 
	 
	 

	
	
	4.     In its firmware, the meter must have corresponding algorithms for reading the above-mentioned metering devices and provide storage for the data read in that way. (Protocol is described in EN-13757 standard). 
	 
	 
	 

	
	
	5.     Meter must support wireless M-Bus, according to standard EN 13757–4.
	 
	 
	 

	
	[bookmark: RANGE!D294] 
	1.     Meter shall store events related to metering, adjustment and handling in the special memory registers, based on the FIFO principle. 
	 
	 
	 

	
	[bookmark: RANGE!D295]Event log
	2.     Shall generate records for each event which captures the event type, time stamp and meter status when the event occurred, and this record shall be stored in memory. 
	 
	 
	 

	
	 
	3.     Each memory register shall keep a separate event log for the type of event. 
	 
	 
	 

	
	 
	4.     Meter shall support the following Event Logs:
	 
	 
	 

	
	 
	a.      Standard (containing all meter standard events; e.g. power downs, power up, battery replacement, memory errors, firmware related, changes of the clock, changes of the configuration, clearing of profiles, all kind of self-check errors, activation of new parameters, billing related events)
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	b.     Fraud (containing all events related to the detection of fraud attempts)
	 
	 
	 

	
	 
	c.      Power failure (contains all events related to long power outages, i.e. start and end of a long power outage)
	 
	 
	 

	
	 
	d.     Disconnector (containing all events related to disconnector)
	 
	 
	 

	
	 
	e.      Power quality (containing all events related to power quality)
	 
	 
	 

	
	 
	f.      Communication (containing all events related to communication and modem related events)
	 
	 
	 

	
	 
	g.     M-bus (event+control) (containing all events related to M-bus and M-bus control events)
	 
	 
	 

	
	 
	h.     Certification data (used to log modifications of critical parameters which influence measurement values)
	 
	 
	 

	
	 
	5.     Meter shall be capable of registering and storing at least 200 events for each event log. 
	 
	 
	 

	
	 
	6.     It shall not be possible for any event log to be erased by any unauthorized persons
	 
	 
	 

	
	Communication capabilities
	 
	 
	 
	 

	
	[bookmark: RANGE!D309]Interoperability 
	Meter shall support interoperability standard specifications. Compliance must be evident by corresponding interoperability certificate.
	 
	 
	 

	
	[bookmark: RANGE!D310]Communication
	1.     Bidder shall use ZESCO Optic fibre network as first option to finally carry data to HES.
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	2.     Meter communication available options shall include GPRS, RF, G3-PLC, ZIGBEE, Ethernet, etc., between meters, data concentrators & HES.
	 
	 
	 

	
	
	3.     Meter shall also be able to communicate with various devices via various channels such as;
	 
	 
	 

	
	
	a. Optical
	 
	 
	 

	
	
	b. Service module using RJ11 socket (Active or Passive) e.g. in-home display
	 
	 
	 

	
	
	c. Multi-utility meters (water) & smart metering devices
	 
	 
	 

	
	
	d. Communication to HES; P2P, RF, G3-PLC, and Ethernet or RS485 and between hand terminals, communication modules, registers, gateway, router, etc… Communication Ports a) 1 x TCP IP (Modbus and DLMS), b) 1 x RS485 (DLMS or Modbus),  c)  1x RS232 (DLMS)

	 
	 
	 

	
	
	4.     Communication shall be executed via various interfaces described herein and shall utilize the application layer and identification structure of the data architecture model, according to DLMS/COSEM.  Communication Protocol a) DLMS and MODBUS (For simultaneous communication with two independent systems)
	 
	 
	 

	
	
	5.     The electrical interface must be galvanically insulated from the metering part of the meter. 
	 
	 
	 

	
	
	6.     The communication module of the meter shall be required to enable communication with the meter via all meter interfaces and shall not affect the measuring part of the meter.
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	7.     Remote communications will be provided by a special communication module, situated in the corresponding space (Refer to Housing, terminal and communication module covers: - 4, General construction). 
	 
	 
	 

	
	
	8.     All electrical connections of communication modules with the meter will be based on the “HOT PLUG IN” principle (connector to connector) and the power consumption will be from the meter.
	 
	 
	 

	
	
	9.     The communication module must not logically depend on to be hard coded to the meter.
	 
	 
	 

	
	
	10.  Replacement of an existing communication module shall be reduced to simple physical replacement. 
	 
	 
	 

	
	
	11.  Bidder shall introduce generic protocol description (physical and logical) which enables possibility of integration of 3’rd party communication technologies
	 
	 
	 

	
	 
	12.  Meter must have the following interfaces:
	 
	 
	 

	
	
	a.      Optical Interface (P0): Infrared (IR) port, physical and communication characteristics in accordance with IEC 62056-21 (formerly IEC 1107) and with support of DLMS/COSEM over IEC 62056-21
	 
	 
	 

	
	
	b.     Customer interface (P1): which shall be used to connect the meter with the HAN (Home Area Network), (Refer to 103 Customer interface)
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	c.      Sub metering interface (P2): which shall be used to connect the meter and other measuring devices that may be co-located on the client side of the electrical interface or grid (Refer 88 Submetering). This interface must be designed such that it does not interfere with the communication with other modules.
	 
	 
	 

	
	
	d.     WAN (P3): which shall be used to interface with the remote communication module (G3-PLC modem, point-to-point modem etc.). The implemented communication protocol shall be DLMS/COSEM.
	 
	 
	 

	
	 
	1.     Interoperable communication protocols shall include DLMS/COSEM, IEC 62056-21 mode E, MODBUS, etc.
	 
	 
	 

	
	Communication protocols
	2.     Meter shall have settable communication parameters enabling fast and secure data transfer into the centre (baud rate - up to 11,5200 bps (RS485 on module and Global System for Mobile-GSM modem), other      RS485, 38,400 bps).
	 
	 
	 

	
	 
	3.     Meters shall carry out and provide deep analysis for cellular network (where GSM is used) and save analysis in load profile. This shall include signal strength, operator’s name, tower location, modulation type, Packet Data Protocol (PDP) data, etc.
	 
	 
	 

	
	 
	1.     Shall have be up to four (4) independent communication channels as well as exchangeable communication modules to meet today and future standards.
	 
	 
	 

	
	Exchangeable communication modules
	2.     Cascade functionality shall be required via meter firmware to selectable communication interface on the module or meter PCB.
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	3.     Meter shall have Plug and Play communication modules, 3G, 4G, Ethernet, Modbus and with each WAN module there shall have at least one serial communication (RS485 or RS232) in addition to WAN communication
	 
	 
	 

	
	 
	4.     Communication ports 2 & 3 shall be implemented as exchangeable communication modules. 
	 
	 
	 

	
	
	5.     Communication port 2 shall either be used as a 3G/4G modem communication while communication port 3 shall be used only as an RS485 communication interface. 
	 
	 
	 

	
	
	6.     All the described communication interfaces shall be implementing a COSEM 3-layer, Communication oriented CO HDLC based communication profile.
	 
	 
	 

	
	
	7.     Configuration of communication port 2 shall be configurable through the following COSEM objects:
	 
	 
	 

	
	
	a.      IEC local port setup- channel 2
	 
	 
	 

	
	
	b.     IEC HDLC setup-channel 2
	 
	 
	 

	
	
	8.     Similarly, communication port 3 shall be configured using the objects:
	 
	 
	 

	
	
	a.      IEC local port setup - channel 3
	 
	 
	 

	
	
	b.     IEC HDLC setup - channel 3
	 
	 
	 

	
	
	[bookmark: RANGE!D345]G3-PLC communication
	1.     Meter shall be equipped with a G3-PLC communication 
	 
	 
	 

	
	
	
	2.     G3-PLC communication modem shall be modular and integrated meter version. 
	 
	 
	 

	
	
	
	3.     G3-PLC communication module shall be software upgradable and must support frequency multi-mode. 
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	4.     Every G3-PLC modem shall be equipped with the watchdog function for execution of PLC modem hardware reset if the modem was inactive for an extended period of time. 
	 
	 
	 

	
	
	5.     G3-PLC communication should be in accordance with the G3 -PLC Specification with possibility to be updated to IEEE1901.2 by means of updating modem firmware. 
	 
	 
	 

	
	
	6.     G3-PLC communications will fully support the IP protocol, preferably using the IPv6 addressing schema. 
	 
	 
	 

	
	
	7.     G3-PLC communication at application level must be compliant with the DLMS/COSEM specification.
	 
	 
	 

	
	[bookmark: RANGE!D352]Point-to-point communication (P2P)
	1.     Meter shall be equipped with a P2P communication. 
	 
	 
	 

	
	
	2.     P2P communication modem must be modular meter version. 
	 
	 
	 

	
	
	3.     P2P communication module must be software upgradable. 
	 
	 
	 

	
	
	4.     Every P2P modem must be equipped with the watchdog function for execution of P2P modem hardware reset if the modem was inactive for an extended period of time.
	 
	 
	 

	
	
	5.     P2P communication should support communication over cellular GSM/GPRS networks and must comply with RTTE directives (Radio Equipment and Telecommunications Terminal Equipment Regulations). 
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	6.     At application level must be compliant with the DLMS/COSEM specification.
	 
	 
	 

	
	Push mechanism
	P2P meters must support push function to push messages on the basis of certain event on the meter to the HES; 
	 
	 
	 

	
	
	a. On installation
	 
	 
	 

	
	
	b. On connectivity, 
	 
	 
	 

	
	
	c. On alarm, 
	 
	 
	 

	
	
	d. On power down, Meter shall have last gasp 
	 
	 
	 

	
	
	e. On power up, shall push when powered up
	 
	 
	 

	
	
	f. Consumer information over push
	 
	 
	 

	
	External antenna terminal
	It should be available for installation in particular locations with bad cellular network signal.
	 
	 
	 

	
	[bookmark: RANGE!D366]RS485 communication/interface
	1.     Meter shall be equipped with a RS485 meter version communication according to IEC 62056-46. 
	 
	 
	 

	
	
	2.     The RS485 communication modem must be integrated on the meter. 
	 
	 
	 

	
	
	3.     At application level, shall be compliant with the DLMS/COSEM specification.
	 
	 
	 

	
	
	4.     Communication port 1 could host an RS485 communication interface suitable for local communication using a HHU/PC or for connecting meters to a local network. 
	 
	 
	 

	
	
	5.     The RS485 interface shall be configurable using the following COSEM objects as per IEC standards with communication interfaces having a baud rate 38400 bps.
	 
	 
	 

	
	
	a.      IEC local port setup - channel 1 
	 
	 
	 

	
	
	b.     IEC HDLC setup - channel 1 
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	c.      Both communication interfaces shall have a baud rate 38400 bps and implement a COSEM 3- layer, connection oriented (CO), HDLC based communication profile.
	 
	 
	 

	
	 
	6.     It shall be possible to cascade (through RS485), i.e. connect several slave meters to one master meter and master meter act as "Cascading server" to send and receive data of all slave meters.
	 
	 
	 

	
	M-Bus wired 
	Meter shall be equipped with M-bus wired compliant to EN 13757-2-3. 
	 
	 
	 

	
	M-Bus wireless
	Meter shall be equipped with M-bus wireless compliant to EN 13757-4
	 
	 
	 

	
	Modem
	Meters communication modems shall be used interchangeably between meters and data concentrator hustle free.
	 
	 
	 

	
	[bookmark: RANGE!D378]Gateway
	Any one meter shall be used as gateway for preceding meters (multi-hopping) and it shall be possible to cascade different meters to one meter through RS485. Master meter will act as a gateway for slave meters (refer to 88 (6) above)
	 
	 
	 

	
	[bookmark: RANGE!D380]Customer interface
	1.     Meter shall support field modular customer interface for direct communication to the customer. 
	 
	 
	 

	
	
	2.     Customer interface module shall be positioned under seals. 
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	3.     Parameterization of customer interface shall enable setup of different objects to the customer device. 
	 
	 
	 

	
	
	4.     Data shall be sent to the customer device on frequency of 1 seconds. 
	 
	 
	 

	
	
	5.     Customer interface shall have possibility for a power supply with maximum current of 250mA at 5V.
	 
	 
	 

	
	 
	1.     Meter shall have an optical interface that shall allow a bi-directional local communication for data readout and parameterization.
	 
	 
	 

	
	Optical interface
	2.     Physical properties of the optical interface shall be based on the IEC 62056-21 standard.
	 
	 
	 

	
	 
	3.     Local meter data exchange shall be able to be performed via a PC using optical Coupling.
	 
	 
	 

	
	 
	4.     Interface must implement a COSEM 3-layer, connection-oriented (CO), HDLC based communication profile. 
	 
	 
	 

	
	 
	5.     Optical interface shall be configurable using the following COSEM objects:
	 
	 
	 

	
	 
	a.      IEC local port setup - channel 0
	 
	 
	 

	
	 
	b.     IEC HDLC setup - channel 0
	 
	 
	 

	
	 
	6.     Meters shall be powered, and full parameter scheme read without any power source just by using optical probe connected to laptop (or any 5v source i.e. portable power bank) (refer to 44)
	 
	 
	 

	
	Tariff
	 
	 
	 
	 

	
	Meter shall be multi-tariff (supporting Time of Use (TOU) tariff)
	1.     Meter scheme shall have up to 8 tariffs
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	2.     Meter shall have up to 16 mask for configuring different combinations of tariff registers (Hours, days, weeks, holidays, special days, seasons type)
	 
	 
	 

	
	
	3.     Meter shall have separate energy and demand tariff switching
	 
	 
	 

	
	
	4.     Shall perform Tariff switching via internal RTC (by IEC 61038)
	 
	 
	 

	
	
	5.     Shall perform Tariff switching via inputs (separately energy and demand)
	 
	 
	 

	
	
	6.     Meter shall have up 4 seasons tariff programs, upto 16 will be good but it’s not a requirement
	 
	 
	 

	
	
	7.     Meter shall have up to 16week tariff programs
	 
	 
	 

	
	
	8.     Meter shall have up to 32day tariff programs
	 
	 
	 

	
	
	9.     Meter shall have up to 3 actions per day tariff program, upto 16 is not a requirement
	 
	 
	 

	
	
	10.  Meter shall have up to 128 special day definitions
	 
	 
	 

	
	
	11.  The tariff program can be set up with the software package
	 
	 
	 

	
	
	12.  Synchronization shall be possible (billing reset shall be available internally via RTC) and shall be configurable by Soft Ware.  
	 
	 
	 

	
	
	13.  All billing date shall be sent through proper authentication process locally through Common Meter Reading Instrument (CMRI). 
	 
	 
	 

	
	
	14.  Optical Communication port shall be available for communication. 
	 
	 
	 

	
	
	15.  Communication ports shall not be affected by any type of injection /unauthenticated signals.
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	Software
	Bidder shall supply software required for local Common Meter Reading Instrument (CMRI) or configuration and must be license free, including required training to use the software. It should include at least 6 levels of authentication (using passwords for different authorization)
	 
	 
	 

	
	Power Quality Measurement
	1.     Meter shall have the following power quality measurement;
	 
	 
	 

	
	
	a.      RMS phase current
	 
	 
	 

	
	
	b.     RMS phase voltage
	 
	 
	 

	
	
	c.      Power factor
	 
	 
	 

	
	
	d.     Network frequency
	 
	 
	 

	
	
	e.      Phase angles
	 
	 
	 

	
	
	f.      Voltage interruptions
	 
	 
	 

	
	
	2.     Meter shall have dedicated Power quality logbook for at least the following:
	 
	 
	 

	
	
	a.      Power down/restoration per each phase (short interruptions)
	 
	 
	 

	
	
	b.     Power down/restoration per each phase (long interruptions)
	 
	 
	 

	
	
	c.      Voltage sag/swell per each phase
	 
	 
	 

	
	
	d.     Over/under voltage per each phase (with settable percentage of what's considered over/under voltage)
	 
	 
	 

	
	
	e.      Voltage restoration back to normal state per phase
	 
	 
	 

	
	
	f.      Missing voltage per phase
	 
	 
	 

	
	
	g.     Frequency over/under limit
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	h.     Daily peaks and minimum values (per phase and total)
	 
	 
	 

	
	
	i.       Power failures (number, time/date, and duration)
	 
	 
	 

	
	
	j.       All phases average values
	 
	 
	 

	
	
	k.     THD voltage over/under limit per each level (when it started and when it stopped)
	 
	 
	 

	
	
	l.       THD voltage over/under limit per each level (when it started and when it stopped)
	 
	 
	 

	
	
	m.   Enhanced PQ measurement features (31th Harmonic components, Total harmonic distortion factor, Voltage sags and swells)
	 
	 
	 

	
	Power Quality and Interruptions
	Meter shall record events and duration of the power quality parameters, mainly:
	 
	 
	 

	
	
	1.     (L1, L2, L3) - Level 1, U > +10%
	 
	 
	 

	
	
	2.     (L1, L2, L3) - Level 2, +5% < U < +10%
	 
	 
	 

	
	
	3.     (L1, L2, L3) - Level 3, 0% < U < +5%
	 
	 
	 

	
	
	4.     (L1, L2, L3) - Level 4, -5% < U < 0%
	 
	 
	 

	
	
	5.     (L1, L2, L3) - Level 5, -10% < U < -5%
	 
	 
	 

	
	
	6.     (L1, L2, L3) - Level 6, -15% < U < -10%
	 
	 
	 

	
	
	7.     (L1, L2, L3) - Level 7, U < -15%
	 
	 
	 

	
	
	8.     Voltage Dip 1%<U<90% 10 ms – 1 Min
	 
	 
	 

	
	
	9.     Voltage disconnection 1%<U<90% > 1 Min
	 
	 
	 

	
	
	10.  Temporary Over Voltage>110% 10 ms–1 Min
	 
	 
	 

	
	
	11.  Over Voltage >110% > 1 Min
	 
	 
	 

	
	
	12.  Additionally, the meter shall record power failures (interruptions) mainly:
	 
	 
	 

	
	
	a. Short power failure 10 msec – 5 Sec
	 
	 
	 

	
	
	b. Long power failure > 5 Sec
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	c. Power failure on phase L1
	 
	 
	 

	
	
	d. Power failure on phase L2
	 
	 
	 

	
	
	e. Power failure on phase L3
	 
	 
	 

	
	
	f. Power failure on ALL phases
	 
	 
	 

	
	Tests
	 
	 
	 
	 

	
	All Type Tests, Routine Tests & Factory Acceptance Tests carried out on the meter and meter body separately shall be submitted based on IEC standard.
	IEC 62052-11, IEC 62053-21, IEC 62053-21, IEC 62053-24 standards Class 0.5 & 1 for Active energy and class 1 & 2 for reactive energy.
	 
	 
	 

	
	Reference Conditions for Testing the performance of the meter
	1.     Un = 4wire 3x57.7/100 to 3x240/415
	 
	 
	 

	
	
	2.     Frequency = 50 Hz ±2%
	 
	 
	 

	
	
	3.     Temperature= 270C 
	 
	 
	 

	
	Routine Test Results
	ZESCO shall witness the following routine tests during Factory Acceptance Tests (FAT) at Bidder’s factory. 
	 
	 
	 

	
	
	a.      AC High Voltage test
	 
	 
	 

	
	
	b.     Insulation test
	 
	 
	 

	
	
	c.      Test on limits of error
	 
	 
	 

	
	
	d.     Test of starting current
	 
	 
	 

	
	
	e.      Test of no-load condition
	 
	 
	 

	
	Factory Acceptance Test (FAT)
	Bidder shall cover cost of Air tickets, per diem USD$360, Africa & USD$365 overseas /day/staff for the period the team is out of Zambia including travel days. Provide meals, accommodation, local travel and any other contingencies for three (3) ZESCO staff. 
	 
	 
	 

	
	Manufacture’s factory
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	Type Tests Certificates.
	1.     Bidder shall furnish together with bid the type test certificates of meter being offered.
	 
	 
	 

	
	
	2.     All tests shall be conducted at Certified Test laboratories as per the relevant standards.
	 
	 
	 

	
	
	3.     Type test should have been conducted in certified Test Laboratories during the period not exceeding 5 years from the date of opening the bid. (In the event of any discrepancy in the test reports i.e. any test report not acceptable or any/all type tests (including additional type tests, if any) not carried out, same shall be carried out without any cost implication to ZESCO Limited)
	 
	 
	 

	
	
	4.     Type Tests Results for meter and body material for the meter being offered shall as defined in IEC 62052-11, IEC 62053-21, standards Class 1, IEC 62053-21, IEC 62053-24 standard class 1 & 2, and
	 
	 
	 

	
	
	5.     Test against abnormal magnetic influence as per IEC specification.
	 
	 
	 

	
	
	6.     DC immunity test (injection both on phase and neutral terminal)
	 
	 
	 

	
	Minimum Testing Facilities:
	1.     Bidder shall have adequate in-house testing facilities for carrying out all Routine & Factory Acceptance Tests as per relevant International standards; show proof together with bid. 
	 
	 
	 

	
	
	2.     Bidder shall have duly calibrated Reference Standard meter, provide proof together with bid.
	 
	 
	 

	
	
	 
	 
	 
	 

	
	[bookmark: RANGE!D476]Impulse (test) terminals
	Optical impulse output (via IR diode) is mandatory.
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	Security
	 
	 
	 
	 

	
	Security
	1.     Shall fully support COSEM/DLMS security described in Green Book7 (Suite0). 
	 
	 
	 

	
	
	2.     Shall be capable of updating meter application part to security described in COSEM/DLMS (Green Book8) security (Suite1). 
	 
	 
	 

	
	
	3.     Shall have capability to enable integration of hardware security module.
	 
	 
	 

	
	
	4.     Communication wise, meter shall be able to encrypt data using the Advanced Encryption Standard (at least AES128).
	 
	 
	 

	
	
	5.     Meter shall provide; 
	 
	 
	 

	
	
	a. Data Access security
	 
	 
	 

	
	
	b. Data Transport security
	 
	 
	 

	
	
	c. Event Logs security
	 
	 
	 

	
	
	d. Storage security
	 
	 
	 

	
	Tamper and Fraud Monitoring
	1.     Meter shall record forward energy under all tampering conditions and shall be logged as Tamper event in the memory with date, time stamp and count. 
	 
	 
	 

	
	
	2.     Meter shall be immune to influence of Magnet and HV Electrostatic Discharge (ESD). 
	 
	 
	 

	
	Anti-tamper features
	1.     Meter shall detect missing neutral and report event record alarm in the alarm register
	 
	 
	 

	
	
	2.     Neutral loss – energy registration.
	 
	 
	 

	
	
	3.     Meter seals
	 
	 
	 

	
	
	4.     Hardware and software protection for programming.
	 
	 
	 

	
	
	5.     Fraud detection 
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	6.     Reverse current - Auto correction, energy registration & indication
	 
	 
	 

	
	
	7.     Meter cover opening detector (Indicator on LCD).
	 
	 
	 

	
	
	8.     Terminal cover opening detector (Indicator on LCD).
	 
	 
	 

	
	
	9.     External magnet field detector (Indicator on LCD).
	 
	 
	 

	
	
	10.  Registration of current and voltage asymmetry
	 
	 
	 

	
	
	11.  Registration of min & max current in billing period
	 
	 
	 

	
	
	12.  Registration of minimum power factor
	 
	 
	 

	
	Tamper indication:
	1.     Meter shall be provided with indication on LCD for tampering event in case any of the tamper cases occur, and it shall be possible in memory to get date, time and count of such event.
	 
	 
	 

	
	
	2.     Generally, the microcontroller shall register at least 128 events and meter statuses in a logbook and shall be organized as a FIFO memory, such that the last 128 events are always available. 
	 
	 
	 

	
	
	3. These events and meter statuses shall include:
	 
	 
	 

	
	
	a. Fatal meter error
	 
	 
	 

	
	
	b. Meter billing reset
	 
	 
	 

	
	
	c. Changing the value of set parameters
	 
	 
	 

	
	
	d. Internal clock setting
	 
	 
	 

	
	
	e. Network voltage failure
	 
	 
	 

	
	
	f. Restoration of network voltage
	 
	 
	 

	
	
	g. Deleting log-book registers
	 
	 
	 

	
	
	h. Standard event log
	 
	 
	 

	
	
	i. Fraud event log
	 
	 
	 

	
	
	j. Power event log
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	k. Certification data log
	 
	 
	 

	
	Logbook(events)
	At least 1,200 records in 4 sets of different event logs:
	 
	 
	 

	
	
	1.     Fraud
	 
	 
	 

	
	
	2.     Standard
	 
	 
	 

	
	
	3.     Power failure 
	 
	 
	 

	
	
	4.     Certification data log
	 
	 
	 

	
	Data Push
	1.     On Power down
	 
	 
	 

	
	
	2.     On Power up
	 
	 
	 

	
	
	3.     Push Alarms
	 
	 
	 

	
	
	4.     Meter installation event
	 
	 
	 

	
	Push Button Mode
	1.     Preprogrammed parameters shall be displayed in manual scroll mode using two push button one for up and another down.
	 
	 
	 

	
	
	2.     All parameters shall be downloaded locally and interpreted in PC/Laptop. 
	 
	 
	 

	
	
	3.     All parameters shall be recorded and memorized in a Nonvolatile Memory (NVM). 
	 
	 
	 

	
	
	4.     The corresponding nonvolatile memory shall have a minimum retention time of 15 years or equal to life span of the meter.
	 
	 
	 

	
	Input/output Device
	 
	 
	 
	 

	
	Inputs & Output
	1.     Meter shall provide a good number of configurable I/O which shall be used in lots of applications, at least;
	 
	 
	 

	
	
	a. Meteorological outputs (for example A+, A-, R+ and R-) with pulse output different than optical rate 
	 
	 
	 

	
	
	b. Load Control to send trip signal to external relay 
	 
	 
	 

	
	
	c. Receive external alarms, 
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	d. Tariff change commands
	 
	 
	 

	
	
	2.     At least four (4) free programmable inputs (AC or DC)
	 
	 
	 

	
	
	3.     At least two (2) free programmable outputs 
	 
	 
	 

	
	
	4.     At least one 5A bi-stable relay for load control and exceeding power limit
	 
	 
	 

	
	Pulse Output (LEDs)
	Metering element shall be of excellent metering properties, negligible effect of electromagnetic disturbances and influence quantities, and High long-term stability so that meter recalibration is not required over its lifetime;
	 
	 
	 

	
	
	a. Meter shall have a suitable test output device. At least three Red color blinking LEDs (marked as imp/kWh, imp/kVArh and for RTC) shall be provided in the front.
	 
	 
	 

	
	
	b. This device shall be suitable for using with sensing probe used with test benches or reference standard meters. 
	 
	 
	 

	
	
	c. The test output device shall have the impulse rate defined as impulse/kWh and impulse/kVArh.
	 
	 
	 

	
	Product Life Cycle
	 
	 
	 
	 

	
	Product design life:(years)
	1.     15 years
	 
	 
	 

	
	
	2.     Bidders shall submit tangible proof that the product design life 15 years.
	 
	 
	 

	
	
	3.     Bidder shall submit proof of reliability of the meters
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	Guarantee
	a.      Bidder shall stand guarantee towards design, materials, workmanship & quality of process/manufacturing of items under the AMI project for due and intended performance, as an integrated product delivered under this contract.
	 
	 
	 

	
	
	b.     In the event of any defect up to a period of at least 24 months from the date of AMI project handover, Bidder shall be liable to undertake to replace/rectify such defects at own costs, within a mutually agreed frame.
	 
	 
	 

	
	Meter Interrogators
	 
	
	
	

	
	Applicable electronic Meter interrogation
	Supplier shall supply meter interrogation devices capable of reading data from a meter via Optical port probe
	 
	 
	 

	
	Applicable electronic Meter interrogation software (lot)
	Shall be based on Windows (XP onwards) based software support   
	 
	 
	 

	
	Factory Certificates
	 
	
	
	

	
	Quality Assurance Certificate, Quality Management Systems, Environmental Management etc (Lot)
	Bidder shall provide together with bid latest ISO and other relevant certifications of their Manufacturing facility for example (more can be provided for ZESCO Limited confidence):
	 
	 
	 

	
	
	       ISO 9001/year….
	
	
	

	
	
	       ISO 14001/year…
	
	
	

	
	
	       OHSAS 18001/year…
	
	
	

	
	
	       ISO 17025/year, for measurement laboratories accredited from ILAC or equivalent
	
	
	

	
	
	       IDIS membership certificate/year….
	
	
	
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	Quality Control
	1.     The bidder shall submit with the bid Quality assurance plans for meter and other accessories, indicating the various stages of materials inspections during manufacturing, the tests and checks to be carried out on the project, components during manufacturing and bought out items and fully assembled component and equipment after finishing. 
	
	
	

	
	
	3.     Quality assurance is critical; therefore, bidder shall demonstrate product quality management at the following stages of manufacturing:
	 
	 
	 

	
	
	a.      At PCB manufacturing stage, each board shall be subjected to computerized bare board testing.
	 
	 
	 

	
	
	b.     At insertion stage, all components should undergo computerized testing for conforming to design parameter and orientation.
	 
	 
	 

	
	
	c.      Complete assembled and soldered PCB should undergo functional testing using Automatic Test Equipment (ATEs).
	 
	 
	 

	
	Tender Sample
	1.     Bidders shall submit together with bid a sample meter assembled an IP66 Enclosure, all wired with correctly rated MCBs and correctly rated SPDs as samples in this tender.
	 
	 
	 

	
	
	2.     ZESCO Limited may send a team of Engineers after 10 days of the opening of tender to the bidder’s manufacturing facility. 
	 
	 
	 

	
	
	3.     Sample meters and enclosure shall be tested and examined for various acceptance tests and conformance with desired specifications. Tests may be done at ZESCO’s choice of certified laboratory.
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	NB: Samples of the bidder's offer must be handed over to Procurement office together with bid, failure to submit will be treated as non-responsive.
	 
	 
	 

	
	Drawings
	 
	 
	 
	 

	
	Drawings showing meter dimensions(lot)
	Following drawings & Documents shall be prepared based on the above specifications and statutory requirements and shall be submitted with the bid:
	 
	 
	 

	
	
	a.      General arrangement drawing of the meter and the enclosure, SPDs, HHU, etc.,
	 
	 
	 

	
	
	b.     Dimensional drawing for Terminal Block dimensional & enclosure
	 
	 
	 

	
	
	c.      General description of the meter, Enclosure, Optical probes with makes and their technical descriptions/requirements
	 
	 
	 

	
	
	d.     Type Test Certificates for meter, enclosure and Optical probes
	 
	 
	 

	
	
	e.      Experience list of the bidder with such bid/meter delivery fulfillment
	 
	 
	 

	
	
	f.      Manufacturing/delivery and test schedules
	 
	 
	 

	
	
	g.     All the documents & drawings shall be in English language.
	 
	 
	 

	
	Oversee and Support User Trainings. 
	Bidder shall provide effective and timely overseas training for ZESCO personnel from relevant department on the project.
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	(This shall reinforce team’s knowledge and ownership of the would be newly deployed AMI)
	
	
	
	

	
	Local trainings at ZESCO, Zambia. (lot)
	Bidder shall coordinate the timings and delivery of on-site trainings during and throughout project execution.
	 
	 
	 

	
	Portable Meter Accuracy Verifier (lot)
	Bidder shall provide Four (4) three phase Accuracy verifier which shall have a simple user interface for entering test parameters and an LCD screen for displaying results and measurement values, such as current, angle and power quantities.
	 
	 
	 

	
	Laptops & Interrogation Kit complete with Software (lot)
	1.     Bidder shall provide eight (8) laptops for the project.
	 
	 
	 

	
	
	2.     Bidder shall provide Meter interrogation device capable of reading data from a meter when meter is “dead”
	 
	 
	 

	
	Markings on meters
	 
	 
	 
	 

	
	Name plate and Marking;
	1.     Meter name plate details shall be laser printed, clearly visible and effectively secured against any tamper. 
	 
	 
	 

	
	Markings, conform to IEC 60387 Part1
	2.     Indelibly and distinctly marked with all essential particulars as per relevant standards along with the following.
	 
	 
	 

	
	 
	a.      Manufacturer's name
	 
	 
	 

	
	 
	b.     Type designation
	 
	 
	 

	
	 
	c.      Number of phases and wires
	 
	 
	 

	
	 
	d.     Serial number
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	e.      Month and Year of manufacture
	 
	 
	 

	
	 
	f.      Unit of measurement
	 
	 
	 

	
	 
	g.     Reference voltage, frequency
	 
	 
	 

	
	 
	h.     Rated basic and maximum Current
	 
	 
	 

	
	 
	i.       Meter constants (imp/kWh, imp/kVArh)
	 
	 
	 

	
	 
	j.       Class index of meter
	 
	 
	 

	
	 
	k.     "Property of ZESCO”
	 
	 
	 

	
	 
	l.       Rated frequency
	 
	 
	 

	
	 
	m.   Sign of double square
	 
	 
	 

	
	 
	n.     Country of manufacture.
	 
	 
	 

	
	 
	o.     However, the following shall be printed in bar code on the meter nameplate.
	 
	 
	 

	
	 
	       SPMS Meter Article Code No. (to be provide by ZESCO)
	
	
	

	
	 
	       Meter Serial Number.
	
	
	

	
	 
	       Property of ZESCO
	
	
	

	
	Packing
	1.   Packing and transportation shall be as per relevant standard. 
	 
	 
	 

	
	
	2.   Routine test report of the individual meter shall be kept inside each cardboard carton of the meter.
	 
	 
	 

	
	Pre-dispatch inspection
	1.     Meters and all AMI project material & equipment shall be subject to inspection by ZESCO Limited or a duly authorized representative. Inspection may be made at any stage of manufacturing. 
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	2.     Bidder shall grant free access to the places of manufacturing to ZESCO Limited or its representatives at all times when the work is in progress. Inspection by ZESCO Limited or its authorized representatives shall not relieve the bidder of their obligation of furnishing project materials in accordance with the specifications. Material shall be dispatched after specific MDCC (Material Dispatch Clearance Certificate) is issued by ZESCO Limited.
	 
	 
	 

	
	Inspection after goods receipt at ZESCO’S store
	For the delivered goods, ZESCO Limited stores & technical team will inspect at the receipt point for acceptance and shall be liable for rejection if found different from the reports of the pre-dispatch inspection and one copy of the report shall be sent to Project Manager- Snr Manager DSM.
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	General requirements
	1.      The system shall meet the ISO 9000, ISO 9001-2008, ISO 27001, Quality Assurance certification or equivalent.
	 
	 
	 

	
	
	2.      The system shall employ an "Open System" policy, architecture, communication standards and file formats that promotes interoperability between third party hardware and software to allow for future development, modification, integration and enhancement.
	 
	 
	 

	
	
	3.      The system shall have a user friendly, web-based application in the form of a dedicated web portal that provides the clients with ability to track their consumption and contact the utility (among some other functionalities).
	 
	 
	 

	
	
	4.      The system shall provide an integration interface based on web services technology and file exchange (in standard formats), to easily integrate it into other systems.
	 
	 
	 

	
	
	5.      The system shall be fully scalable to cater for future AMI growth.
	 
	 
	 

	
	
	6.      The system should provide high availability modes of operation (possibility to implement fail-over setups).
	 
	 
	 

	
	
	7.      The system shall be developed using the latest technologies (software and hardware)
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	8.      The system shall be supported by reputable companies/organizations with proven track records.
	 
	 
	 

	
	
	9.      The bidder is fully responsible for the delivery of all deliverables (application software, documentation, training, support, etc.)
	 
	 
	 

	
	
	10.   The licensing structure of the software shall be clearly indicated together with the cost, where software license applies.
	 
	 
	 

	
	Manufacturer/bidder related requirements
	1.      The bidder shall clearly demonstrate and assure that the technologies used are sustainable for years to come.
	 
	 
	 

	
	
	2.      The bidder shall state the licensing structure for the software system(s) and the hardware thus delivered.
	 
	 
	 

	
	
	3.      The bidder shall provide provision for continuous software and hardware upgrades, support and consultancy to cater for changing functional and technical business requirements. (This is subject to a separate Service Level Agreement. ZESCO will request a quotation for this requirement after the Scope of Work agreement.)
	 
	 
	 

	
	Languages supported
	1.      All the Hardware and Software manuals and documentations shall be in English Language. 
	 
	 
	 

	
	
	2.      All the manuals and documents shall be delivered in CD ROM format or via electronic download, optionally also as a hard copy for each manual/document.
	 
	 
	 

	
	References of Successful Implementation
	1.      System shall have been successfully implemented at large installations like this project provide detailed references for ZESCO to cross check with.
	 
	 
	 

	
	
	2.      Site visit to above reference is mandatory at Bidder’s cost.
	 
	 
	 

	[bookmark: RANGE!B19]Functional Requirements
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	[bookmark: RANGE!C20]System Structure & Design
	1.      The system and solutions provided by the bidder are expected to be of the latest versions.
	 
	 
	 

	
	
	2.      The system shall provide a user-friendly Graphical User Interface (GUI) environment for daily/routine usage of the system. The main GUI should be a central point for administration and configuration and supports a client-server model (a Windows or web application managing services-oriented system architecture (SOA)).
	 
	 
	 

	
	
	3.      The procedure for managing bulk or batch processing should employ user friendly GUI and be efficient in terms of time and resources.
	 
	 
	 

	
	
	4.      It shall provide configuration flexibility and allow on-demand, as well as arbitrary scheduled and periodic operations. 
	 
	 
	 

	
	
	5.      All system inputs and actions MUST be subjected to validation checks and audit trails.
	 
	 
	 

	
	
	6.      Smart Metering data shall be visible to front office staff to enable speedy resolution of customer complaints 
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	7.      The system shall provide a user-friendly environment for making changes to programs, settings, interfaces and customization. The environment must provide useful information to the user such as warning.
	 
	 
	 

	
	 
	8.      Alerts and error messages shall be provided and shall be possible to be sent via e-mail or SMS to appropriate users.
	 
	 
	 

	
	
	9.      It shall be possible to disconnect and reconnect the Smart meter remotely
	 
	 
	 

	
	
	10.   It shall be possible to control the remote load control devices connected to the meter from the utility.
	 
	 
	 

	
	
	11.   It shall be possible to change messages to the In-House Display unit from the Head-End system.
	 
	 
	 

	
	
	12.   It shall be possible to send revised Time of Use Tariff online
	 
	 
	 

	
	
	13.   It shall be possible to carry out demand side management
	 
	 
	 

	
	
	14.   It shall be possible to track all data modifications, i.e. to have raw data stored independently of modified data (manually modified, estimated, etc.).
	 
	 
	 

	
	
	15.   The system shall provide information on:
	 
	 
	 

	
	
	a.      Data availability
	 
	 
	 

	
	
	b.      Statistics on any job executions
	 
	 
	 

	
	
	c.      Optic fibre communication quality and analysis
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	d.      RF communication quality and analysis
	 
	 
	 

	
	
	e.      G3-PLC communication quality and analysis
	 
	 
	 

	
	
	f.       GSM/GPRS communication quality and analysis
	 
	 
	 

	
	Future Proof Solution
	1.      The system shall have capacity to accommodate a minimum of 500,000 smart metering nodes (a reference to existing project with this capacity must be submitted with the offer).
	 
	 
	 

	
	
	2.      The system shall have a provision of expansion to the scale of +1million smart metering nodes.
	 
	 
	 

	
	
	3.      The system shall have capacity to support Smart Grid Technology.
	 
	 
	 

	
	
	4.      The system shall be modular, and services oriented; which gives the capability to add more functional and business modules.
	 
	 
	 

	
	
	5.      The system shall provide high availability modes of operation (fail-over setups).
	 
	 
	 

	
	Main System Components
	a.      As specified in the meter specifications (proceeding sections) 
	 
	 
	 

	
	a. Meter
	b.      Provides backhaul communication network that connects smart metering nodes to the central servers or utility HQ.
	 
	 
	 

	
	b. Communication Layer
	c.      Data acquisition for readings, events and alerts.
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	d.      Mass parameterization of meters.
	 
	 
	 

	
	c. AMI software
	e.      Management of data (validation, estimation, editing, and
	 
	 
	 

	
	 
	     aggregation) and execution of reports (on-demand, scheduled,
	 
	 
	 

	
	 
	      periodic).
	 
	 
	 

	
	 
	f.       Job balancing.
	 
	 
	 

	
	 
	g.      Data backups and archiving in the AMI system or on the database management system level.
	 
	 
	 

	
	Information Processing
	1.      The system MUST present the information in a format that will be interfaced to the billing software and back-end legacy systems: this MUST be in open database connectivity (ODBC) format or XML files, providing file exchange AND web services interface.
	 
	 
	 

	
	
	2.      The system shall have the ability to apply some simple mathematics operations over the collected meter readings.
	 
	 
	 

	
	
	3.      Aggregation functions shall be available in the system to be executed within reports and outside the reports to generate supervisory metering information out of the collected meter readings (example: peak consumptions for group of meters, total consumptions for group of meters, analysis of losses, maximum demand, etc.)
	 
	 
	 

	
	Reports
	1.      The system shall maintain a comprehensive history of information for purposes of generating reports, trends and performing data analysis.
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	2.      Active/online data shall be available in reports for a period of at least two years and historic data for 5 years. 
	 
	 
	 

	
	
	3.      The system MUST provide the following reports at a minimum:
	 
	 
	 

	
	
	a.      Meter Consumption
	 
	 
	 

	
	
	b.      Reports on all events recorded by the meter.
	 
	 
	 

	
	
	c.      Reports on all alerts/alarms generated by the meter.
	 
	 
	 

	
	
	d.      Meter reading – billing, load profiles, current values, etc.
	 
	 
	 

	
	
	e.      Periodic (daily/monthly/yearly, etc.) consumption reports.
	 
	 
	 

	
	
	f.       Outage Management Reports 
	 
	 
	 

	
	
	g.      Exception, Fraud and theft reports.
	 
	 
	 

	
	
	h.      Energy balancing report:
	 
	 
	 

	
	
	4.      The system shall provide flags and/or warning indicators.
	 
	 
	 

	
	
	5.      The obtained reports shall be flexible to run on pre-defined schedules (daily, weekly, monthly, etc.) with flexible reading intervals which can be programmed to any period of time (15 min, 30 min, 1H, 12H, etc.).
	 
	 
	 

	
	
	6.      All generated reports shall have the ability to be exported to different file formats including but not limited to PDF, XML, XLS, and CSV.
	 
	 
	 

	
	
	7.      The system shall have the ability to configure the settings of automatic exporting for each report template (exporting directory, exporting name, send via email options, etc.)
	 
	 
	 

	Technical requirements
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	Application Software- Development Platform
	1.      System must be implemented utilizing a relational database management package (RDBMS) supporting ODBC or XML formats and an industry standard fourth generation development language (4GL).
	 
	 
	 

	
	
	2.      The application shall be developed under a systems development methodology and that all related training is up to date.
	 
	 
	 

	
	
	3.      Quality assurance methods (such as maintaining standard set of test data, use of regression test methods, etc.) shall be used to monitor system changes. 
	 
	 
	 

	
	
	4.      The system MUST be highly parameterized for ease of adapting to business and operational environments.
	 
	 
	 

	
	[bookmark: RANGE!C78]Operating Systems & Database
	1.      The system should be capable of operating in the environment of modern Windows and Linux Server systems.
	 
	 
	 

	
	
	2.      The system shall support both Microsoft SQL and Oracle database management systems specifically Oracle 19c.
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	3.       The Database shall be scalable to cater for future growth.
	 
	 
	 

	
	
	4.      System shall support Database replication & mirroring technologies
	 
	 
	 

	
	
	5.      All Database transactions MUST be subjected to integrity/validation checks and audit trails.
	 
	 
	 

	
	Interoperability Requirements
	1.      The supplier must demonstrate interoperability with IDIS devices, utilizing DLMS/COSEM protocol support.
	 
	 
	 

	
	
	2.      A copy of the relevant certificate and IDIS membership shall be submitted with the tender document.
	 
	 
	 

	
	
	3.      The system must have previous references in integrating at least four third party smart metering devices or smart nodes.
	 
	 
	 

	
	
	4.      The system should have the availability of future integration of third-party smart metering devices.
	 
	 
	 

	
	
	5.      Provision for integration requirements shall be incorporated in the offer.
	 
	 
	 

	
	[bookmark: RANGE!C88]Integration Interface
	1.      The system shall have integration interfaces to other systems for the purpose of transferring metering information.
	 
	 
	 

	
	
	2.      The interfaces must have the ability to integrate on different and multiple levels (Database level, web-services - preferred, import/export from files).
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	3.      The system shall have a web-services interface to the utility's billing and legacy systems that facilitates two-way communication of meter data, enables control over metering devices and notification of other systems.
	 
	 
	 

	
	 
	4.      The system shall have a flexible import/export feature (and report generator functionality) with the ability to dump generated reports in several formats (at least: csv, pdf, word, Excel) to shared storage locations, FTP, e-mail, etc.
	 
	 
	 

	
	[bookmark: RANGE!C92]Computer Operating Procedures
	1.      It expected that Tasks in the system shall be run as workflow tasks; which means that they shall provide information on what shall be executed, who shall execute it, when it shall be executed and on success. Thus, the system shall have an option to be repeated in case of failure.
	 
	 
	 

	
	
	2.      The system must provide an interface to define
	 
	 
	 

	
	
	a.      Jobs to be executed (data collection, report generation, meter parameterization, etc.)
	 
	 
	 

	
	
	b.      The meter group on which each job should be executed – dynamic groups should also be supported (i.e. a group, created according to prespecified search criteria).
	 
	 
	 

	
	
	c.      The job execution settings (subset execution, repetition settings, execution delay, etc.)
	 
	 
	 

	
	
	d.      The schedule of jobs (repetition of execution, relative interval of execution, etc.)
	 
	 
	 

	
	
	3.      The head-end system shall support load balancing, if certain services are overloaded at some time. Also repetitions of jobs shall be available in such cases.
	 
	 
	 

	
	
	4.      Performance wise, it is important to have database servers separated from application and according to performance requirements even communication servers. Therefore, bidder shall provider separate server for application and database
	 
	 
	 

	Security requirements
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	1.      The system MUST support an integral fraud management facility that provides comprehensive procedures and/or measure for detecting, controlling and managing anomalies and exceptions such as electricity theft, fraud, tampering etc.
	 
	 
	 

	
	General Security Descriptions
	2.      The system shall provide a contingency plan for handling any breach to security.
	 
	 
	 

	
	 
	3.      The system shall provide information on customer usage patterns for use in report preparations, analysis and detection of fraudulent trends.
	 
	 
	 

	
	 
	4.      The system shall facilitate identification of theft of electricity (e.g. if electricity consumption has dropped dramatically over a longer period).
	 
	 
	 

	
	 
	5.      The system shall be integrated with the Audit Management System
	 
	 
	 

	
	 
	6.      The system shall be placed behind the firewall for enhanced security
	 
	 
	 

	
	 
	7.      External clients will access the system through the DMZ
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	8.      The system must integrate with the Security Operations Center (SOC), SIEM solutions for monitoring
	 
	 
	 

	
	 
	9.      The system shall be configured with a web application firewall
	 
	 
	 

	
	 
	10.   The system shall conform to ISO 27001 standard
	 
	 
	 

	
	 
	11.   The system shall comply to the top 10 OWASP requirements
	 
	 
	 

	
	 
	12.   The system shall be able to integrate with the Active Directory
	 
	 
	 

	
	Application Level Security
	1.      The Application system must include a computer and user operation audit trails to verify times, files used, types and purposes of batch jobs, on-demand jobs, on-line enquiries, information flows and the logging of user sessions.
	 
	 
	 

	
	
	2.      The application shall be configurable to use complex password for authentication
	 
	 
	 

	
	
	3.      The Application shall have “Self-Password reset” functionality
	 
	 
	 

	
	
	4.      The system must support End Point Detection and Response technologies 
	 
	 
	 

	
	
	5.      User management shall be at Application level
	 
	 
	 

	
	Database Security
	1.      At the database level the system must provide for the journaling (logging) of all events and actions.
	 
	 
	 

	
	
	2.      The application database must be protected from tampering and computer fraud (e.g. using Encryption, etc.).
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	3.      2, above must be set up in the enterprise-grade Database Management System; which shall provide all encryption and authentication methods needed.
	 
	 
	 

	
	
	4.      The application MUST protect the system data and programs from tampering and theft.
	 
	 
	 

	
	
	5.      Communication level: VPN or similar communication protection shall be used on communication paths.
	 
	 
	 

	
	Meter Alarms
	1.      The system shall have ability to receive, process, forward and report any alarms triggered/pushed by the meters.
	 
	 
	 

	
	
	2.      The following alarms are essential:
	 
	 
	 

	
	
	a.      Tamper & Fraud Alarms (meter cover open, terminal cover open, Magnetic field detection, Neutral break detection, unexpected consumption)
	 
	 
	 

	
	
	b.      Last gasp alarm
	 
	 
	 

	
	
	c.      Power up
	 
	 
	 

	
	
	d.      Other alarms stated in both meter specification
	 
	 
	 

	
	
	3.      System shall support classification of certain alarms that shall trigger sending notification messages (via email and/or SMS) to the predefined perspective personnel (to be agreed in the SOW).
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	 Alarms processing
	1.      The system shall support push alarms from meters and Data Concentrators Units (DCUs).
	 
	 
	 

	
	
	2.      All push alarms shall not only be received in a real time manner, but also are processed and escalated automatically by the AMI S/W.
	 
	 
	 

	
	
	3.      Alarms shall be exported in different file formats (e.g. excel, word, pdf),
	 
	 
	 

	
	
	4.      Alarms shall show up on the screen as pop up message
	 
	 
	 

	
	
	5.      Shall be used to send SMS by integrating it with a third-party software- SMS gateway and shall be used to trigger an email or share the alarm on an FTP location.
	 
	 
	 

	
	Audit and Controls
	The system shall provide an elaborate audit trail with a security mechanism to determine access to the various transactions.
	 
	 
	 

	
	
	
	 
	 
	 

	
	[bookmark: RANGE!C137]Data Management (Backup/Integrity)
	1.      The Database Management System shall have an elaborate procedure for taking backups, archiving and data recovery, clearly stated Disaster Recovery policy and procedures employed shall be part of the submittal.
	 
	 
	 

	
	
	2.      Device descriptions, report templates, etc. - these documents shall be based on XML and stored in the database. If you exchange data with the file system, you can assign a directory where such documents shall be stored or read from.
	 
	 
	 

	
	
	3.      Backup and recovery services shall be capable of ensuring data integrity by a fail-over setup. 
	 
	 
	 

	
	
	4.      The system must support active-passive and/or active-active redundancy.
	 
	 
	 

	
	
	5.      High Availability and Disaster recovery functionality must be tested before handing over the solution to ZESCO Limited
	 
	 
	 

	
	
	6.      The system shall be coupled with a functional test environment for the purposes of training and development
	 
	 
	 

	Implementation, support & maintenance requirement
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	Implementation
	1.      AMI project shall be implemented on an EPC (turn-key) & Financing basis
	 
	 
	 

	
	
	2.      Bidder MUST provide a Project Management Schedule and road map to be adopted for the successful implementation of the system showing phases and expected milestones.
	 
	 
	 

	
	Preparation for Delivery and Installation
	1.      Expert assistance shall be required on the project to mix with ZESCO staff for transfer of knowledge and technology to achieve the following start-up activities:
	 
	 
	 

	
	
	a.      Install and tune the application.
	 
	 
	 

	
	
	b.      Configure the application, device templates, reading definitions, etc.
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	c.      Implement all ad hoc reports, changes and enhancements.
	 
	 
	 

	
	 
	2.      The bidder shall comply with the following requirements:
	 
	 
	 

	
	
	3.      Provide qualified staff to participate in all the specified activities.
	 
	 
	 

	
	
	4.      Provide details of Bidder's staff (job description) and estimate the numbers of staff required to complete each activity.
	 
	 
	 

	
	
	5.      Provide duration required to do each job.
	 
	 
	 

	
	
	6.      Confirm that the implementation activities are correct and recommend any additional activities required.
	 
	 
	 

	
	
	7.      Provide a list of any additional project areas where the bidder can provide expertise.
	 
	 
	 

	
	
	Provide list of products that will assist in expediting and simplifying the installation and transition phases.
	 
	 
	 

	
	[bookmark: RANGE!C158]Bidder Staff & Accreditation
	1.      The bidder's staff MUST have adequate qualification and experience to implement and support the system.
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	2.      The full participation of qualified Bidder staff during the installation and the transition phases is required.
	 
	 
	 

	
	
	3.      The bidder MUST provide the positions and duties required to implement, operate and support the system.
	 
	 
	 

	
	[bookmark: RANGE!C161]Staff Roles and Staff Training  
	1.      Bidder shall provide adequate training for I&CSS staff for reasonable during abroad preferably in the following courses; Cyber Security, APN/WAN/MAN Management, Oracle 19C database, ZFS storage and AMI System administration.
	 
	 
	 

	
	
	2.      FAT at bidder factory abroad
	 
	 
	 

	
	
	3.      Other training shall be carried out locally for the rest of the I&CSS staff.
	 
	 
	 

	
	
	4.      Bidder shall also provide the pre-requisite knowledge, skills and experience required by staff to participate in this project in the various positions.
	 
	 
	 

	
	[bookmark: RANGE!C165]Application Software Support 
	1.      Help facilities must be available during business hours, i.e. between 8.00 am and 5.00 p.m., local time, on Monday through to Friday each week. All support must be provided via a single primary contact point.
	 
	 
	 

	
	
	2.      Support must cover the following areas:
	 
	 
	 

	
	
	a.      Help desk required by end-users
	 
	 
	 

	
	
	b.      Operations support- required by computer operations staff.
	 
	 
	 

	
	
	c.      Technical Support required by developers and technical support Staff.
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	d.      It shall be possible to arrange for call out support that is available during non-business hours and on a 24hour, 7days per week basis during project execution
	 
	 
	 

	
	[bookmark: RANGE!C171]Acceptance Testing
	1.      Prior to acceptance of deliveries a Provisional Application Acceptance Test (PAAT) of deliverables shall be carried out at the manufacturer's site.
	 
	 
	 

	
	
	2.      A Final Systems Acceptance Test (FSAT) shall be carried out after a complete implementation and comprises all sites and the delivered hardware and software.
	 
	 
	 

	
	
	3.      These tests shall require participation and assistance from the bidder.
	 
	 
	 

	
	Training & transfer of knowledge requirements

	
	[bookmark: RANGE!C175]Training & Transfer of Knowledge
 
	1.      The bidder MUST provide comprehensive training to the staff for all technologies used.
	 
	 
	 

	
	
	2.      Training should cover the following areas on the minimum:
	 
	 
	 

	
	
	a.      Functional: all the modules and functions of the system.
	 
	 
	 

	
	
	b.      Technical: all aspects of hardware as well as software.
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	Training & Transfer of Knowledge

	c.      Implementation: the plans and processes required to successfully deploy the system.
	 
	 
	 

	
	
	d.      Operational: all daily routines employed in running and managing the whole system successfully.
	 
	 
	 

	
	
	e.      Support & Maintenance: to enable staff to be able to troubleshoot, solve problems and keep the system running.
	 
	 
	 

	
	
	3.      The bidder shall provide comprehensive training schedule detailing for each aspect of the project:
	 
	 
	 

	
	
	a.      The minimal qualifications/prerequisites of staff.
	 
	 
	 

	
	
	b.      The number of staff required.
	 
	 
	 

	
	
	c.      The type of training to be offered.
	 
	 
	 

	
	
	4.      A detailed description of all training courses that will be required by staff shall be required.
	 
	 
	 

	
	
	5.      For each training course, a complete course outline, prerequisites, duration, and target staff positions shall be presented to ZESCO Limited. The following are some additional perceived trainings;
	 
	 
	 

	
	
	a.      Cyber Security
	 
	 
	 

	
	
	b.      Oracle Database 19c: Administration, Performance Management and Tuning
	 
	 
	 

	
	
	c.      ZFS Storage
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	d.      Advanced Metering Infrastructure APN/WAN/MAN
	 
	 
	 

	
	
	e.      AMI System administration
	 
	 
	 

	
	[bookmark: RANGE!C193]Documentation
	Extensive documentation and help facilities MUST be provided with the system. Both must be clear and concise. The following manuals MUST be provided:
	 
	 
	 

	
	 
	a. Operational procedures.
	 
	 
	 

	
	a.      Manuals
	b. Application training Manual.
	 
	 
	 

	
	 
	c. Application Configuration Manual.
	 
	 
	 

	
	 
	d. Application Release installation instructions.
	 
	 
	 

	
	 
	e. Database Maintenance Manual.
	 
	 
	 

	
	 
	f. Customization/Parameterization documentation.
	 
	 
	 

	
	 
	g. System switchover/failover and high availability procedures
	 
	 
	 

	
	Implementation period for project
	1.      Bidder shall propose the activities that shall be carried as part of implementation of the project.
	 
	 
	 

	
	
	2.      Bidder shall indicate, by way of a detailed project schedule, how their proposed system shall be installed and commissioned with minimum outages.
	 
	 
	 

	Lot 3, Item No. b): - Smart meter backbone system (Qty: 1)
	
	3.      Consideration shall be taken by the bidder of implementation that allows systems to run in parallel to reduce on outage time when swinging from the old systems to the new systems
	 
	 
	 

	
	Hardware specifications
	 
	 
	 

	
	[bookmark: RANGE!C205]IT & Hardware Requirements for Smart Metering AMI System Platform
	1.      This system shall be responsible for collecting AMI data from the various meters end points via Optic fibre, PLC, GSM/GPRS etc, network and backhaul communication network to ZESCO HQ where the data will be processed before being integrated into the back-end ZESCO systems (billing system, OMS, SCADA, DMS, ERP, etc.).
	 
	 
	 

	
	
	2.      This system shall have capacity to accommodate up-to 500,000 minimum smart metering nodes. Extra metering nodes added to the system will require relative expansion in the hardware specifications.
	 
	 
	 

	
	
	3.      The prospective bidder must supply only Oracle server(s) as preferred by ZESCO Limited.
	 
	 
	 

	
	
	4.      The specifications for the disaster recovery server (failover server) shall not be less than the specifications of the main server.
	 
	 
	 

	
	
	5.      The servers must be equipped with all the required software licenses for proper operation of the AMI system (Windows Server OS, MS-SQL or Oracle DBMS, Office Suite, Adobe PDF, etc.)
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	Server(s) Choice and Specs must not be less than the following

	
	1.      Server rooms
	Oracle X8-2 server or better Specifications
	 
	 
	 

	
	Quantity; Seven (7)
	a.      2x 16Cores Intel Gold 5218, 2.3GHz cpu
	 
	 
	 

	
	(4 at Primary Site & 3 at DR)
	b.      256GB RAM (32GB DIMMs)
	 
	 
	 

	
	 
	c.      8x 1.2TB 10krpm SAS Disks
	 
	 
	 

	
	 
	d.      Dual Power Supplies
	 
	 
	 

	
	 
	e.      One Quad 10Gbps Ethernet HBA
	 
	 
	 

	
	2.      Storage area network
	Oracle ZS7-2 Storage or better consisting of:
	 
	 
	 

	
	Quantity; Two (2) 
	a.      Dual Controller
	 
	 
	 

	
	(1 at Primary & 1 at DR)
	b.      One Disk Shelf of 20 x 7.68TB SSD Drives
	 
	 
	 

	
	 
	c.      One Disk Shelf of 20 x 1.2TB 10krpm SAS Disk, 2 write cache flash, 2 x 7.68TB read cache flash disks


	 
	 
	 

	
	 
	d.      2x Dual 40Gbps QSFP+ HBA
	 
	 
	 

	
	 
	e.      2x QSFP+ switches (each switch consists of 24 x 10GBE + 6 x 40GBE QSFP+ ports)
	 
	 
	 

	
	3. Backup library
	[bookmark: RANGE!D223]IBM TS4300 or better with LTO-8 or better FC Library with minimum 8 drives
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	Oracle Server Racks
	[bookmark: RANGE!D224]42U 600mm wide with Dual Power Distribution Boards
	 
	 
	 

	
	Quantity; Two (2)
	
	 
	 
	 

	
	(1 at Primary & 1at DR)
	
	 
	 
	 

	
	Software version
	Software version of Operation Systems, Oracle DBMS must be latest at time of deployment.
	 
	 
	 

	
	System Integration
	1.      Customer Management System -CMS
	 
	 
	 

	
	
	2.      3E/EVG Prepayment System
	 
	 
	 

	
	
	3.      Financial Management System -FMS
	 
	 
	 

	
	
	4.      Distribution Management System -DMS
	 
	 
	 

	
	
	5.      GSM/GPRS Systems
	 
	 
	 

	
	
	6.      SACDA
	 
	 
	 

	
	
	7.      Outage Management System -OMS
	 
	 
	 

	
	
	8.      Active Directory -AD
	 
	 
	 

	
	
	9.      Audit Management System
	 
	 
	 

	
	
	10.   Enterprise Resource Plaining System
	 
	 
	 

	
	
	11.   SIEM integration under the ZESCO SOC Cyber Security Center
	 
	 
	 

	
	
	12.   Oracle financials
	 
	 
	 

	NETWORK REQUIREMENTS

	Bidder shall provide the following requirements
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	Primary and DR sites link
	The Primary and DR sites will be connected using high speed Fibre and Oracle Data Guard shall be used for replicating between the Primary and DR sites
	 
	 
	 

	
	Network device
	Purpose
	Qty
	 
	 
	 

	
	Cisco Firepower 2120 or better with 12 Ethernet and 4 fiber
	Primary & Standby Firewall
	2
	 
	 
	 

	
	Cisco Firepower 2120 or better with 12 Ethernet and 4 fiber
	DR Firewall
	1
	 
	 
	 

	
	Fortinet FortiWeb-1000E Appliance
	Web Application Firewall
	1
	 
	 
	 

	
	Cisco 9300-24POE or better complete with C9300-NM-4G
	Layer 3 switch to aggregate traffic from various communication link providers 
	2
	 
	 
	 

	
	9K Nexus switch 9342 or better
	Primary & DR
	2
	 
	 
	 

	
	APN-Primary communication
	MTN, Airtel and Zamtel
	N/A
	 
	 
	 

	
	APN Technology 
	3G or Better
	 
	 
	 
	 

	
	APN Rates
	MTN, Airtel and Zamtel
	N/a
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	Fibercom Secondary communication
	Substations and all relevant sites
	 
	 
	 
	 

	
	Other Requirements

	
	Modularity
	AMI S/W shall be designed in modular approach with core part and application part implemented as plug-ins that gives ZESCO Limited the freedom to pick the modules relevant to them.
	 
	 
	 

	
	Communications capabilities
	1.      The bidder must build a test environment for the AMI system
	 
	 
	 

	
	
	2.      The meters shall be able to use dual sim so as to eliminate a single point of failure in the event that a given Mobile Network Operator (MNO) experiences connectivity challenges in a given location.
	 
	 
	 

	
	
	3.      Smart meters shall be able to accommodate Ethernet/GSM technology so as leverage on the existing connectivity infrastructure such as Fibercom
	 
	 
	 

	
	Flexibility in the architecture
	AMI S/W shall be designed so that ZESCO Limited can distribute the modules as per the architecture (e.g. duplicate some services to do load balancing)
	 
	 
	 

	
	Flexibility in using the database
	AMI S/W shall be database independent, such that it supports at least both Oracle and SQL database.
	 
	 
	 

	
	Reports plugin
	1.      AMI S/W shall include report generating tool (Report design plugin) that is flexible and enables ZESCO to configure customized reports without the need of additional development.
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	2.      AMI S/W with predesigned reports that would need ZESCO to get back to vendor every time new report is needed shall NOT be accepted.
	 
	 
	 

	
	Failover on the AMI S/W itself
	AMI S/W shall have the capability of doing failover for all the modules and services of the HES and MDMS without the need of a third-party software
	 
	 
	 

	
	Robust and reliable communication
	The HES part of the AMI system shall be robust to handle high demanding communication (at least 500 concurrent TCP sessions) to enable ZESCO to reliably use the system in future roll-out phases
	 
	 
	 

	
	 AMI S/W and data communication security
	The AMI S/W vendor shall possess an ISO 27001 certificate “Information Security Management” from an accredited entity.
	 
	 
	 

	
	Web-service and integration capabilities
	The AMI S/W shall have standard web-services module that enables ZESCO Limited to easily establish strong integration with current or future third-party backend system (billing, CRM …etc.)
	 
	 
	 

	
	Tools 
	1.      The AMI S/W shall include an online S/W tool to access, diagnose, and configure Data concentrator Units in the field.
	 
	 
	 

	
	
	2.      This tool shall show communication status (connected meters, unconnected meters, and unstable meters list), show success or failure of the heartbeats sent from meter to DCU, draw the communication path or tree topology in case of multi-hopping, and configure the DCU in concentrator or gateway modem.
	 
	 
	 





	
	System earthing
	Effective and Non effective
	 
	 
	 

	
	Insulating Material for bushings
	Oil/porcelain or High temperature vulcanized Silicon rubber
	 
	 
	 

	
	Specific creepage distance(mm/kV)
	25
	 
	 
	 

	
	Lightning Impulse withstand Voltage-Primary(kVpeak)
	95
	 
	 
	 

	
	Rated power frequency withstands voltage (Primary) (kV)
	28
	 
	 
	 

	
	Rated power frequency withstand voltage (Secondary)(kV)
	3
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	Rated Short Circuit Current withstand (kA for 3 sec)
	31.5
	 
	 
	 

	
	VT ratio (kV)
	11/0.11
	 
	 
	 

	
	Rated voltage factor
	1.2 , continuous
	 
	 
	 

	
	Number of CTs per phase
	1
	 
	 
	 

	
	CT ratio (A)
	500/200/100/5
	 
	 
	 

	
	Instrument security factor
	5
	 
	 
	 

	
	11/0.11 KV METERING UNIT 500/200/100/5A

	
	The secondary Neutral to be earthed and primary neutral to float. (Yes/No)
	Yes
	 
	 
	 

	
	Minimum Output for VT and CT (Burden)(VA)
	10
	 
	 
	 

	
	Accuracy class
	Class 0.5
	 
	 
	 

	
	A minimum of ten spares sets of three (3) fuses for each metering Unit shall be provided on delivery(Yes/No).
	Yes
	 
	 
	 

	
	Operating Ambient temperature (oC)
	-1 to 40
	 
	 
	 

	
	Altitude(m)
	1400
	 
	 
	 

	
	Humidity(%)
	85
	 
	 
	 

	
	Markings (std)
	BS 3938
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	Previous type test certificate/results to be provided with bid (Yes/No)
	Yes
	 
	 
	 

	
	Drawings showing general/dimensions to be provided with bid(Yes/No)
	Yes
	 
	 
	 

	
	Quality assurance certificate to be provided with bid
	Yes
	 
	 
	 

	
	Routine test results to be provided on delivery(Yes/No)
	Yes
	 
	 
	 

	
	Applicable standard(s)
	BS 3941, BS 3938 and IEC 60044
	 
	 
	

	
	Factory Certificates
	 

	
	Quality Assurance Certificate, Quality Management Systems, Environmental Management etc (Lot)
	Bidder shall provide together with bid latest ISO and other relevant certifications of their Manufacturing facility for example (more can be provided for ZESCO Limited confidence):
	 
	 
	 

	
	
	       ISO 9001/year….
	
	
	

	
	
	       ISO 14001/year…
	
	
	

	
	Quality Control
	1.     The bidder shall submit with the bid Quality assurance plans for meter and other accessories, indicating the various stages of materials inspections during manufacturing, the tests and checks to be carried out on the project, components during manufacturing and bought out items and fully assembled component and equipment after finishing. 
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	2.     As part of the plan, a schedule for stage and final inspection within the parameters of the delivery schedule shall be furnished.
	 
	 
	 

	
	
	3.     Quality assurance is critical; therefore, bidder shall demonstrate product quality management at the following stages of manufacturing:
	 
	 
	 

	
	Tender Sample
	1.     Bidders shall submit together with bid a sample meter assembled an IP66 as samples in this tender.
	 
	 
	 

	
	
	2.     ZESCO Limited may send a team of Engineers after 10 days of the opening of tender to the bidder’s manufacturing facility. 
	 
	 
	 

	
	
	3.     Sample meters shall be tested and examined for various acceptance tests and conformance with desired specifications. Tests may be done at ZESCO’s choice of certified laboratory.
	 
	 
	 

	
	
	NB: Samples of the bidder's offer must be handed over to Procurement office together with bid, failure to submit will be treated as non-responsive.
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	Drawings
	 
	 
	 
	 

	
	Drawings showing meter dimensions(lot)
	Following drawings & Documents shall be prepared based on the above specifications and statutory requirements and shall be submitted with the bid:
	 
	 
	 

	
	
	a.      General arrangement drawing of the meter
	 
	 
	 

	
	Factory Acceptance Test
	Bidder shall provide for three ZESCO Engineers to witness Factory Acceptance Tests (FAT) at his own manufacturing site before dispatch of units 
	
	
	

	
	Oversee and Support User Trainings. 
	Bidder shall provide effective and timely overseas training for ZESCO personnel from relevant department on the project.
	 
	 
	 

	
	
	
	
	
	

	
	(This shall reinforce team’s knowledge and ownership of the would be newly deployed Product)
	
	
	
	

	
	Local trainings at ZESCO, Zambia. (lot)
	Bidder shall coordinate the timings and delivery of on-site trainings during and throughout project execution.
	 
	 
	 

	
	Markings on Metering Unit
	 
	 
	 
	 

	
	Name plate and Marking;
	1.     Unit name plate details shall be laser printed, clearly visible and effectively secured against any tamper. 
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	Markings, 
	2.     Indelibly and distinctly marked with all essential particulars as per relevant standards along with the following.
	 
	 
	 

	
	
	a.      Manufacturer's name
	
	
	

	
	 
	b.     Type designation
	 
	 
	 

	
	 
	c.      Number of phases and wires
	 
	 
	 

	
	 
	d.     Serial number
	 
	 
	 

	
	 
	e.      Month and Year of manufacture
	 
	 
	 

	
	 
	f.      Unit of measurement
	 
	 
	 

	
	 
	g.     Reference voltage, frequency
	 
	 
	 

	
	 
	h.     Rated basic and maximum Current
	 
	 
	 

	
	 
	j.       Class index of meter
	 
	 
	 

	
	 
	k.     "Property of ZESCO”
	 
	 
	 

	
	 
	l.       Rated frequency
	 
	 
	 

	
	 
	m.   Sign of double square
	 
	 
	 

	
	 
	n.     Country of manufacture.
	 
	 
	 

	
	 
	o.     However, the following shall be printed in bar code on the meter nameplate.
	 
	 
	 

	
	 
	       SPMS Meter Article Code No. (to be provide by ZESCO)
	
	
	

	
	 
	       Metering Unit Serial Number.
	
	
	

	
	 
	       Property of ZESCO
	
	
	

	
	Packing
	1.   Packing and transportation shall be as per relevant standard. 
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	2.   Routine test report of the individual metering unit shall be kept inside each cardboard carton of the metering unit.
	 
	 
	 

	
	Pre-dispatch inspection
	1Metering Unit project material & equipment shall be subject to inspection by ZESCO Limited or a duly authorized representative. Inspection may be made at any stage of manufacturing. 
	 
	 
	 

	
	
	2.     Bidder shall grant free access to the places of manufacturing to ZESCO Limited or its representatives at all times when the work is in progress. Inspection by ZESCO Limited or its authorized representatives shall not relieve the bidder of their obligation of furnishing project materials in accordance with the specifications. Material shall be dispatched after specific MDCC (Material Dispatch Clearance Certificate) is issued by ZESCO Limited.
	 
	 
	 

	
	Inspection after goods receipt at Ministry of Energy Stores
	For the delivered goods, Ministry of Energy Stores & ZESCO technical team will inspect at the receipt point for acceptance and shall be liable for rejection if found different from the reports of the pre-dispatch inspection and one copy of the report shall be sent to Project Manager- Snr Manager METERING.
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Item c): - 11Kv Metering units (Qty: 32)
	(1)
Item No.
	(2)
Technical Specifications
	3.
Specification offered
	4. 
Notes, Remarks Ref to Documentation
	5.
Evaluation committees notes

	Lot 3, Item No. c): -11Kv Metering units (Qty: 32)

	Description
	Single Pole Mounted Oil Filled 11kV Outdoor Metering Unit Complete With Mounting Brackets and LV Fuses
	 
	 
	 

	
	Nominal System Voltage(kV)
	11
	 
	 
	 

	
	Highest System Voltage(kV)
	12
	 
	 
	 

	
	Number of Phases
	3
	 
	 
	 

	
	Supply frequency (Hz)
	50+2%
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	[bookmark: _Hlk146086157](1)
Item No.
	(2)
Required Specifications
	3.
Specification offered
	4. 
Notes, Remarks Ref to Documentation
	5.
Evaluation committees notes

	Lot 3, Item No.  d): - 33 KV Metering Units (Qty: 8)

	Description
	 
	Single Pole Mounted Oil Filled 33kV Outdoor Metering Unit Complete With Mounting Brackets and LV Fuses
	 
	 
	 

	
	Nominal System Voltage
	kV
	33
	 
	 
	 

	
	Highest System Voltage
	kV
	36
	 
	 
	 

	
	Number of Phases
	 
	3
	 
	 
	 

	
	Supply frequency
	Hz
	50+2%
	 
	 
	 

	
	System earthing
	 
	Effective and Non effective
	 
	 
	 

	
	Insulating Material for bushings
	 
	Oil/porcelain or High temperature vulcanized Silicon rubber
	 
	 
	 

	
	Specific creepage distance
	mm/kV
	25
	 
	 
	 

	
	Lightning Impulse withstand Voltage-Primary
	kVpeak
	170
	 
	 
	 

	
	Rated power frequency withstand voltage (Primary)
	kV
	70
	 
	 
	 

	
	Rated power frequency withstand voltage (Secondary)
	kV
	3
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	Rated Short Circuit Current withstand
	kA for 3 sec
	31.5
	 
	 
	 

	
	VT ratio
	kV
	33/0.11
	 
	 
	 

	
	Rated voltage factor
	 
	1.2 , continuous
	 
	 
	 

	
	Number of CTs per phase
	 
	1
	 
	 
	 

	
	CT ratio
	A
	500/200/100/1
	 
	 
	 

	
	Instrument security factor
	 
	5
	 
	 
	 

	
	Accuracy class
	 
	Class 0.5
	 
	 
	 

	
	A minimum of ten spares sets of three(3) fuses for each metering Unit shall be provided on delivery.
	Yes/No
	Yes
	 
	 
	 

	
	Operating Ambient temperature 
	o C
	-1 to 40
	 
	 
	 

	
	Altitude
	m
	1400
	 
	 
	 

	
	Humidity
	%
	85
	 
	 
	 

	
	Markings
	std
	BS 3938
	 
	 
	 

	
	Previous type test certificate/results to be provided with bid
	Yes/No
	Yes
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	Drawings showing general/dimensions to be provided with bid
	Yes/No
	Yes
	 
	 
	 

	
	Quality assurance certificate to be provided with bid
	Yes/No
	Yes
	 
	 
	 

	
	Routine test results to be provided on delivery
	Yes/No
	Yes
	 
	 
	 

	
	Applicable standard(s)
	 
	BS 3941, BS 3938 and IEC 60044
	 
	 
	 

	
	Factory Certificates
	 

	
	Quality Assurance Certificate, Quality Management Systems, Environmental Management etc (Lot)
	Bidder shall provide together with bid latest ISO and other relevant certifications of their Manufacturing facility for example (more can be provided for ZESCO Limited confidence):
	 
	 
	

	
	
	       ISO 9001/year….

	
	
	

	
	
	       ISO 14001/year…
	
	
	

	
	Quality Control
	1.     The bidder shall submit with the bid Quality assurance plans for meter and other accessories, indicating the various stages of materials inspections during manufacturing, the tests and checks to be carried out on the project, components during manufacturing and bought out items and fully assembled component and equipment after finishing. 
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	2.     As part of the plan, a schedule for stage and final inspection within the parameters of the delivery schedule shall be furnished.
	 
	 
	 

	
	
	3.     Quality assurance is critical; therefore, bidder shall demonstrate product quality management at the following stages of manufacturing:
	 
	 
	 

	
	Tender Sample
	1.     Bidders shall submit together with bid a sample meter assembled an IP66 as samples in this tender.
	 
	 
	 

	
	
	2.     ZESCO Limited may send a team of Engineers after 10 days of the opening of tender to the bidder’s manufacturing facility. 
	 
	 
	 

	
	
	3.     Sample meters shall be tested and examined for various acceptance tests and conformance with desired specifications. Tests may be done at ZESCO’s choice of certified laboratory.
	 
	 
	 

	
	
	NB: Samples of the bidder's offer must be handed over to Procurement office together with bid, failure to submit will be treated as non-responsive.
	 
	 
	 

	
	Drawings


	
	Drawings showing meter dimensions(lot)
	Following drawings & Documents shall be prepared based on the above specifications and statutory requirements and shall be submitted with the bid:
	 
	 
	 

	
	
	General arrangement drawing of the meter
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	Factory Acceptance Test
	Bidder shall provide for three ZESCO Engineers to witness Factory Acceptance Tests (FAT) at his own manufacturing site before dispatch of units 
	
	
	

	
	Oversee and Support User Trainings. 
	Bidder shall provide effective and timely overseas training for ZESCO personnel from relevant department on the project.
	 
	 
	 

	
	(This shall reinforce team’s knowledge and ownership of the would be newly deployed Product)
	
	
	
	

	
	Local trainings at ZESCO, Zambia. (lot)
	Bidder shall coordinate the timings and delivery of on-site trainings during and throughout project execution.
	 
	 
	 

	
	Markings on Metering Unit
	 
	 
	 
	 

	
	Name plate and Marking;
	1.     Unit name plate details shall be laser printed, clearly visible and effectively secured against any tamper. 
	 
	 
	 

	
	Markings, 
	2.     Indelibly and distinctly marked with all essential particulars as per relevant standards along with the following.
	 
	 
	 

	
	 
	a.      Manufacturer's name
	 
	 
	 

	
	 
	b.     Type designation
	 
	 
	 

	
	 
	c.      Number of phases and wires
	 
	 
	 

	
	 
	d.     Serial number
	 
	 
	 

	
	 
	e.      Month and Year of manufacture
	 
	 
	 

	
	 
	f.      Unit of measurement
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	g.     Reference voltage, frequency
	 
	 
	 

	
	 
	h.     Rated basic and maximum Current
	 
	 
	 

	
	 
	j.       Class index of meter
	 
	 
	 

	
	 
	k.     "Property of ZESCO”
	 
	 
	 

	
	 
	l.       Rated frequency
	 
	 
	 

	
	 
	m.   Sign of double square
	 
	 
	 

	
	 
	n.     Country of manufacture.
	 
	 
	 

	
	 
	o.     However, the following shall be printed in bar code on the meter nameplate.
	 
	 
	 

	
	 
	       SPMS Meter Article Code No. (to be provide by ZESCO)
	
	
	

	
	 
	       Metering Unit Serial Number.
	
	
	

	
	 
	       Property of ZESCO
	
	
	

	
	Packing
	1.   Packing and transportation shall be as per relevant standard. 
	 
	 
	 

	
	
	2.   Routine test report of the individual metering unit shall be kept inside each cardboard carton of the metering unit.
	 
	 
	 

	
	Pre-dispatch inspection
	1Metering Unit project material & equipment shall be subject to inspection by ZESCO Limited or a duly authorized representative. Inspection may be made at any stage of manufacturing. 
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	2.     Bidder shall grant free access to the places of manufacturing to ZESCO Limited or its representatives at all times when the work is in progress. Inspection by ZESCO Limited or its authorized representatives shall not relieve the bidder of their obligation of furnishing project materials in accordance with the specifications. Material shall be dispatched after specific MDCC (Material Dispatch Clearance Certificate) is issued by ZESCO Limited.
	 
	 
	 

	
	Inspection after goods receipt at Ministry of Energy Stores
	For the delivered goods, Ministry of Energy Stores & ZESCO technical team will inspect at the receipt point for acceptance and shall be liable for rejection if found different from the reports of the pre-dispatch inspection and one copy of the report shall be sent to Project Manager- Snr Manager METERING.
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	(1)
Item No.
	(2)
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	3.
Specification offered
	4. 
Notes, Remarks Ref to Documentation
	5.
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	Lot 3, Item No. e): - Boundary Water Meters (Qty: 500)
	- C7ISO4064:2014 Standard
- PE body, PN16 Working pressure and also withstand a normal working temperature of 30 degrees centigrade and a maximum temperature of 50 degrees centigrade.
- IP68 Protection
- The meters shall be supplied with a pair of couplings or flanges for each water meter
- Internal strainers: meters shall be supplied with a cleanable tubular remover
integral strainer
- Head loss: meters shall show a head loss not exceeding 1 bar in accordance with ISO
4064/1
- C11 Mobile Read interface
- Sizes 
50mm (quantity – 80), 80mm (quantity – 80), 100mm (quantity – 80), 150mm (quantity – 100), 200mm (quantity – 80), 250 (quantity – 80)mm 
- training in installation and use of equipment
	 
	
	





Lot no. 3
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	1.
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	2.
Specifications required
	3.
Specifications offered
	4. 
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	5.
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	Lot, 3: - Item f): -Power quality clamp meters (Qty: 204)
	 Measurement: 
· measure and record power in both single-phase or three phase circuits
· 2 to 7200 measurement rate
· To measure ACV, ACA, active power, apparent power, power factor, phase angle, mains frequency
· 50mm/2 inch cable diameter clamp
· AC Voltage range 10 to 600 volts
· AC Current range 20 to 1200 Amps
· Frequency range 45 to 65 Hz
Display:
· 320x240 pixel LCD display
Power Source:
· Battery powered (8 x 1.5V AA Batteries)
· Mains component (9V DC)
Memory:
· 16 GB SD Card

Other:
· Carrying case
· Current clamps
· Integrated data logger
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[bookmark: _Hlk147227687]Item No. g): - Power Quality Data Logger Complete with Management System (Qty: 1)

	(1)
ITEM NO.
	(2)
Required Specifications
	3.
Specification offered
	4. 
Notes, Remarks Ref to Documentation
	5.
Evaluation committees notes

	Lot 3, Item No. g): - Power Quality Data Logger Complete with Management System (Qty: 1)

	Instrument should be able to measure and record 3- phase voltages and currents including the voltage and
	YES/NO
	YES
	 
	 
	 

	
	current neutrals simultaneously
	
	
	 
	 
	 

	
	Applicable for single and three-phase operation
	YES/NO
	YES
	 
	 
	 

	
	Accuracy class
	 
	Class A according to IEC 61000-4-30, <
	 
	 
	 

	
	
	
	0,1% accuracy
	 
	 
	 

	
	Memory capacity
	MB
	128 MB
	 
	 
	 

	
	Start Recording
	 
	Automatic start and continuously measurements
	 
	 
	 

	
	Measurement Inouts

	
	Voltage
	Number of input/measurement channels
	No
	4
	 
	 
	 

	
	
	Maximum voltage on input channels
	Vrms
	690 V AC
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	Input impedance
	MQ
	�2
	 
	 
	 

	
	
	Number of input/measurement channels
	No
	4
	 
	 
	 

	
	Current
	Straight connection to current clamps up to 2000A or CT operated
	YES/NO
	YES
	 
	 
	 

	
	
	Normal overload (120%)
	 
	1.2A for lA; 6A for SA
	 
	 
	 

	
	
	Maximum acceptable current on input channel
	A
	10
	 
	 
	 

	
	
	Maximum acceptable current on input channel
	A
	10
	 
	 
	 

	
	Power Supply

	
	Power Supply
	Minimum/Maximum
	 
	84/253V AC
	 
	 
	 

	
	
	Battery for real time clock and data retention
	 
	Built in capacitor backup for real time clock and data
	 
	 
	 

	
	
	
	
	retention
	 
	 
	 

	
	
	Battery for real time clock and data retention
	 
	Built in capacitor backup for real time clock and data retention
	 
	 
	 

	
	Software, Application and Features

	
	Data logger shall be supplied complete with software for downloading to the computer and viewing.
	 
	12,8 kHz/channel
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	Software shall be windows based with export of recordings to excel.
	
	
	 
	 
	 

	
	Sampling rate
	 
	Average rms values recorded every 1
	 
	 
	 

	
	
	
	second to 60 minutes
	 
	 
	 

	
	Recording interval
	 
	Normal, capture and events triggered
	 
	 
	 

	
	Recording modes
	 
	Continuous measuring for 14 weeks with 10 min avg values, selectable storage intervals per
	 
	 
	 

	
	
	
	parameter
	 
	 
	 

	
	Minimum measuring period
	YES/NO
	YES
	 
	 
	 

	
	Voltage and current trending and voltage unbalance in
	YES/NO
	YES
	 
	 
	 

	
	cables and transformers for both indoor and outdoor application
	
	
	 
	 
	 

	
	Capable of recording voltage and current profiles, power factor, kW, kWh and kVAr, kVArh
	YES/NO
	YES
	 
	 
	 

	
	Real time clock
	YES/NO
	YES
	 
	 
	 

	
	Real time measurements with output with Modern connectivity including Ethernet port (RJ-45)
	YES/NO
	YES
	 
	 
	 

	
	Data processing by PC in real engineering units
	YES/NO
	YES
	 
	 
	 

	
	Stop on memory full (FIFO
 
	YES/NO
	YES
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	Easy to connect and use
	YES/NO
	YES
	 
	 
	 

	
	Anti-alias filter
	YES/NO
	YES
	 
	 
	 

	
	Selection of One-time mode or Endless mode
 
	YES/NO
	YES
	 
	 
	 

	
	Possible to download while recording
 
	YES/NO
	YES
	 
	 
	 

	
	Non-Volatile memory to retain recorded data even if batteries are exhausted
 
	YES/NO
	YES
	 
	 
	 

	
	Confirmation of recorded data displayed on laptop
 
	YES/NO
	YES
	 
	 
	 

	
	Simplified Power integration
 
	YES/NO
	YES
	 
	 
	 

	
	LED should flicker when the preset current/voltage value is exceeded
 
	YES/NO
	YES
	 
	 
	 

	
	Environmental Conditions

	
	Altitude above sea level
 
	o%c
	85
	 
	 
	 

	
	Relative humidity (maximum)
 
	oc
	-10 to +55
	 
	 
	 

	
	Operating ambient temperature
 
	 
	-10 to +55
	 
	 
	 

	
	Other Requirements

	
	Indoor/Outdoor
 
	 
	At least IP41
	 
	 
	 

	
	Degree of Protection (IP Code)
 
	YES/NO
	YES
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	Onsite training in connection and operation of data loggers to be offered
 
	YES/NO
	YES
	 
	 
	 

	
	Drawings showing dimensions/arrangement of connections of the data logger being offered to be provided with bid
 
	YES/NO
	YES
	 
	 
	 

	
	Instruction Manual in English
	YES/NO
	YES
	 
	 
	 

	
	Copies of previous type test certificates/results to be provided with bid
	YES/NO
	YES
	 
	 
	 

	
	Routine test certificates/results to be provided on delivery of power quality recorders
 
	YES/NO
	YES
	 
	 
	 

	
	Quality assurance certificate to be provided with bid
 
	 
	Minimum 2 year
	 
	 
	 

	
	Warranty
	YES/NO
	YES
	 
	 
	 

	
	Manufacturer's authorization if bidder is not manufacturer
 
	YES/NO
	 
	 
	 
	 

	
	Accessories for each power quality data logger
 
	 
	 To IEC 61010 CAT III
	 
	 
	 

	
	Safety
 
	 
	IEC 61000-4-30 (Cass A)
	 
	 
	 

	
	•       Voltage probes for all three channels
	YES/NO
	YES
	 
	 
	 

	
	•       Current probes complete with clamps for all four channels
	
	
	 
	 
	 

	
	•        Cables for connection to computer (PC)
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	•        Weather-proof carry-case (all accessories to fit)
	
	
	 
	 
	 

	
	Windows based software installation CD
	
	
	 
	 
	 

	
	Factory Certificates

	
	Quality Assurance Certificate, Quality Management Systems, Environmental Management etc (Lot)
	Bidder shall provide together with bid latest ISO and other relevant certifications of their Manufacturing facility for example (more can be provided for ZESCO Limited confidence):
 
 
	 
	
	

	
	
	       ISO 9001/year….
	
	
	

	
	
	       ISO 14001/year…
	
	
	

	
	
	       OHSAS 18001/year…
	
	
	

	
	
	       ISO 17025/year, for measurement laboratories accredited from ILAC or equivalent
	
	
	

	
	
	       IDIS membership certificate/year….
	
	
	

	
	Quality Control
	1.     The bidder shall submit with the bid Quality assurance plans for meter and other accessories, indicating the various stages of materials inspections during manufacturing, the tests and checks to be carried out on the project, components during manufacturing and bought out items and fully assembled component and equipment after finishing. 
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	2.     As part of the plan, a schedule for stage and final inspection within the parameters of the delivery schedule shall be furnished.
	 
	 
	 

	
	
	3.     Quality assurance is critical; therefore, bidder shall demonstrate product quality management at the following stages of manufacturing:
	 
	 
	 

	
	
	a.      At PCB manufacturing stage, each board shall be subjected to computerized bare board testing.
	 
	 
	 

	
	
	b.     At insertion stage, all components should undergo computerized testing for conforming to design parameter and orientation.
	 
	 
	 

	
	
	c.      Complete assembled and soldered PCB should undergo functional testing using Automatic Test Equipment (ATEs).
	 
	 
	 

	
	Tender Sample
	1.     Bidders shall submit together with bid a sample meter assembled an IP66 as samples in this tender.
	 
	 
	 

	
	
	2.     ZESCO Limited may send a team of Engineers after 10 days of the opening of tender to the bidder’s manufacturing facility. 
	 
	 
	 

	
	
	3.     Sample meters shall be tested and examined for various acceptance tests and conformance with desired specifications. Tests may be done at ZESCO’s choice of certified laboratory.
	 
	 
	 

	
	
	NB: Samples of the bidder's offer must be handed over to Procurement office together with bid, failure to submit will be treated as non-responsive.
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	Drawings
	 
	 
	 
	 

	
	Drawings showing meter dimensions(lot)
	Following drawings & Documents shall be prepared based on the above specifications and statutory requirements and shall be submitted with the bid:
	 
	 
	 

	
	
	a.      General arrangement drawing of the meter
	 
	 
	 

	
	
	b.      General description of the meter, Enclosure, Optical probes with makes and their technical descriptions/requirements
	 
	 
	 

	
	
	c.     Type Test Certificates for meter, enclosure and Optical probes
	 
	 
	 

	
	
	d.      Experience list of the bidder with such bid/meter delivery fulfillment
	 
	 
	 

	
	
	e.      Manufacturing/delivery and test schedules
	 
	 
	 

	
	
	f.     All the documents & drawings shall be in English language.
	 
	 
	 

	
	Factory Acceptance Test
	Bidder shall provide for three ZESCO Engineers to witness Factory Acceptance Tests (FAT) at his own manufacturing site before dispatch of units 
	
	
	

	
	Oversee and Support User Trainings. 
	Bidder shall provide effective and timely overseas training for ZESCO personnel from relevant department on the project.
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	(This shall reinforce team’s knowledge and ownership of the would be newly deployed Product)
	
	
	
	

	
	Local trainings at ZESCO, Zambia. (lot)
	Bidder shall coordinate the timings and delivery of on-site trainings during and throughout project execution.
	 
	 
	 

	
	Markings on meters
	 
	 
	 
	 

	
	Name plate and Marking;
	1.     Meter name plate details shall be laser printed, clearly visible and effectively secured against any tamper. 
	 
	 
	 

	
	Markings, conform to IEC 60387 Part1
	2.     Indelibly and distinctly marked with all essential particulars as per relevant standards along with the following.
	 
	 
	 

	
	 
	a.      Manufacturer's name
	 
	 
	 

	
	 
	b.     Type designation
	 
	 
	 

	
	 
	c.      Number of phases and wires
	 
	 
	 

	
	 
	d.     Serial number
	 
	 
	 

	
	 
	e.      Month and Year of manufacture
	 
	 
	 

	
	 
	f.      Unit of measurement
	 
	 
	 

	
	 
	g.     Reference voltage, frequency
	 
	 
	 

	
	 
	h.     Rated basic and maximum Current
	 
	 
	 

	
	 
	i.       Meter constants (imp/kWh, imp/kVArh)
	 
	 
	 

	
	 
	j.       Class index of meter
	 
	 
	 

	
	 
	k.     "Property of ZESCO”
	 
	 
	 

	
	 
	l.       Rated frequency
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	m.   Sign of double square
	 
	 
	 

	
	 
	n.     Country of manufacture.
	 
	 
	 

	
	 
	o.     However, the following shall be printed in bar code on the meter nameplate.
	 
	 
	 

	
	 
	       SPMS Meter Article Code No. (to be provide by ZESCO)


	
	
	

	
	 
	       Meter Serial Number.


	
	
	

	
	 
	       Property of ZESCO


	
	
	

	
	Packing
	1.   Packing and transportation shall be as per relevant standard. 

	 
	 
	 

	
	
	2.   Routine test report of the individual meter shall be kept inside each cardboard carton of the meter.

	 
	 
	 

	
	Pre-dispatch inspection
	1.     Meters and all AMI project material & equipment shall be subject to inspection by ZESCO Limited or a duly authorized representative. Inspection may be made at any stage of manufacturing. 
	 
	 
	 

	
	
	2.     Bidder shall grant free access to the places of manufacturing to ZESCO Limited or its representatives at all times when the work is in progress. Inspection by ZESCO Limited or its authorized representatives shall not relieve the bidder of their obligation of furnishing project materials in accordance with the specifications. Material shall be dispatched after specific MDCC (Material Dispatch Clearance Certificate) is issued by ZESCO Limited.
	 
	 
	 

	
	Inspection after goods receipt at Ministry of Energy Stores
	For the delivered goods, Ministry of Energy Stores & ZESCO technical team will inspect at the receipt point for acceptance and shall be liable for rejection if found different from the reports of the pre-dispatch inspection and one copy of the report shall be sent to Project Manager- Snr Manager METERING.
	 
	 
	 








Lot no.: 4 Title: Capacitor Banks
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Item No.
	(2)
Required Specifications
	3.
Specification offered
	4. 
Notes, Remarks Ref to Documentation
	5.
Evaluation committees notes

	Lot 4, Item No. a): - Capacitor Banks (kVAr) -430.1MVAr (Qty : 7000)

	Design, manufacture, install and commission rightly sized Power Factor Correction equipment on selected 7000, SMES or Maximum Demand Customers consuming between 16.1kVA and 99.9 kVA
The sizes will include 15kVAr, 20kVAr, 25kVAr, 40kVAr, 50kVAr, 75kVAr,  100kVAr and will depend on the load Acceptance of the 7000 targeted customers .
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	Item No.1 Component a): - Server 1 (Qty:1)

	Server 1: 
Processors:     
Dual second-generation Intel® Xeon® Platinum processors minimum
Memory:     
512GB, using 64GB or 128GB DIMMs; 2666MHz minimum clock speed
Storage:     
Minimum 6TB, using Hot-swap 2.5" SATA SSD, and 2x mirrored M.2 boot 
Network Interface:     
2x 1GbE ports + 1x dedicated 1GbE management port 
Power/Cooling:     
2x hot-swap/redundant power supply and cooling fans
Operating System:     
Microsoft Server 2022 Data center
Mounting type:     
Rack mount


	
	
	

	Item No.1 Component b): - Server 2 (Qty: 1)

	Server 2:
Processors:     
Dual second-generation Intel® Xeon® Platinum processors minimum
Memory:     
256GB, using 64GB or 128GB DIMMs; 2666MHz minimum clock speed
Storage:     
Minimum 10TB, using Hot-swap 2.5" SATA SSD 
Network Interface:     
2x 1GbE ports + 1x dedicated 1GbE management port 
Power/Cooling:     
2x hot-swap/redundant power supply and cooling fans
Operating System:     
Microsoft Server 2022 Data center
Mounting type:     
Rack mount

	 
	
	

	Item No.1 Component c): - Relational Database Management Software (Qty: 2)

	



Relational Database Management Software:   
  
SQL Server 2022 Standard Edition

















	 











	
	

	Item No.1 Component  . d): - Firewall (Qty: 1)
	Firewall

IPv4 Firewall Throughput:     
27 / 27 / 11 Gbps minimum
IPS Throughput :     
5 Gbps minimum
NGFW Throughput:     
3.5 Gbps minimum
Threat Protection Throughput:     
3 Gbps minimum
Concurrent Sessions (TCP):     
1 Million minimum
SSL-VPN Throughput:     
2 Gbps minimum
Interfaces:     
Multiple GE RJ45, GE SFP, and 10 GE SFP+ slots



	
	
	

	Item No.1 Component  . e): - Uninterruptible Power Supply (UPS) (Qty: 1)

	Uninterruptible Power Supply (UPS)

Rated power in VA:     
5000 VA
Main Input Voltage:     
220V
Main Ouput Voltage:     
220V
Transfer Time:     
2 - 4ms
Network Interface:     
2x 1GbE ports + 1x dedicated 1GbE management port 
Heat dissipation:     
344 Btu/h
Acoustic level:     
60 dBA maximum
Alarm:     
Alarm when on battery 
Pre-Installed SmartSlot™ Cards:     
Network management card
Accessories:     
· CD with software
· Rack Mounting support rails
· Smart UPS signalling RS-232 cable
· User Manual
· Web/SNMP Management Card
Rackmount height:     
5U maximum

	
	
	

	Item No.1 Component  f): - Backup & Replication Software (Qty: 1)
	Backup & Replication Software:

· Support for Microsoft Hyper-V hypervisors  
· NAS Backup and Restore 
· Management agents for Microsoft Windows
· Ability to copy backups to a remote disaster recovery (DR) storage location
· End-to-end encryption:    
· Plug-in for Microsoft SQL
· Move and copy backup files:     
· Image-based VM replication:     
· Replication from a backup:     
· Entire VM restore:     
· VM disk and file restores:
· Explorer for Microsoft Active Directory:     
· Explorer for Microsoft SQL Server:     
· Performance monitoring and alerting for backup activity:     
· Automated report generation and delivery:  

   
	
	
	

	Item No.1 Component  h): - Network Switch (Qty: 6)
	Network Switch:

Managed:     
Yes
Layer 3 capabilities:     
Yes
Downlinks total 10/100/1000 or PoE+ copper ports:     24-port PoE+
Uplink configuration:     
Modular uplink options
Fans:     
FRU redundant
Stacking bandwidth:     
160 Gbps
DRAM:     
4 GB minimum
Flash:    
4 GB minimum
Switching capacity:     
128 Gbps minimum
Forwarding rate:     
180 Mpps minimum
Rack height:     
1 - 2 RU

	
	
	

	Item No.1 Component i): - Router (Qty: 1)
	Router:

Aggregate Throughput:     
150 Mbps minimum
Total onboard WAN or LAN 10/100/1000 ports:     
3 minimum
RJ-45-based ports:     
2 minimum
SFP-based ports:     
2 minimum
Enhanced service-module (SM-X) slot:     
1 minimum
NIM (Network Interface Modules) slots:     
2 minimum
Memory:     
8 GB minimum
Flash Memory:     
8 GB minimum
Power-supply options:     
Internal: AC and PoE
Rack height:     
1 - 2 RU


	
	
	

	Item No.1 Component  j.) : - . Access points (Qty: 6)
	Access Points:

Networking interface:     
Data in/out: 2.5GbE RJ45 port
Management interface:     
Ethernet, Bluetooth 
PoE interface:     
PoE+ input, PoE output
Power method:     
PoE+
Power supply:     
UniFi PoE switch
2.4 GHz:     573.5 Mbps
5 GHz:     4.8 Gbps
6 GHz:     4.8 Gbps
WiFi standards:     
802.11a/b/g and WiFi 4/WiFi 5/WiFi 6/WiFi 6E
Wireless security protocols:     
WPA-PSK, WPA-Enterprise (WPA/WPA2/WPA3)
Concurrent client support:    
 500+
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