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References

A. BS 7671 + A3:2015: Requirement for electrical installations. IET wiring regulations 17th Edition Amendment 3.

B. JSP 375 MOD Health and Safety Handbook.

C. UK Health and Safety at Work Act 1974.

D. Provision and Use of Work Equipment Regulations 1998.

E. Construction (Design & Management) Regulations 2015 (CDM2015).

F. Pollution Prevention Guide 03.

G. FG Wilson Generator Installation and user Manual.

H. BS EN 60947: Low-voltage switch gear and control gear assemblies.

I. BS EN 60529:1992+A2:2013: Degrees of protection provided by enclosures (IP Code).

J. BS EN 60898-1:2003+A13:2012: Circuit-breakers for overcurrent protection for household and similar uses. 
K. BS 5228: Parts 1, 2 and 4 - Code of practice for noise and vibration control on construction and open sites.

L. BS 7430 Code of practice for protective earthing of electrical installations
1. The drawing attached to this document, is to be read in conjunction with this Performance Specification (PS).  It should be noted that this drawing is ‘Concept Only’ and the Contractor is to produce a full set of design documentation and confirm quantities and distances.
Contractor’s Design
2. The Contractor is to advise the Project Manager (PM) of all design consultants / Sub-contractors who will be employed on this Contract and the areas of their design responsibility.  Any Works undertaken without prior issue of full information for the necessary approvals will be entirely at the Contractor’s own risk.

3. The Contractor shall not commence any work in accordance with any Design Document until the PM has agreed the relevant Design Document.  The Contractor shall keep one copy of each Design Document on the Site, to which the PM or his representatives may have access at all reasonable times. 

Design Responsibilities
4. Contractor’s Design Responsibilities.   The Contractor is responsible for the design of all elements contained within the schedule of Works.  Where required, all designs are to be submitted to the Authority
 for concurrence and authorisation prior to implementation of Works.  Where the nature of Works do not warrant full design, a descriptive proposal complete with proposal sketch must be submitted for concurrence.
5. The Contractor shall ensure all designs are in accordance with, and include the applicable requirements as contained within References A to L and all other design documents specified within this PS.  NOTE that these references are provided as guidance and minimum requirement only; the responsibility remains with the Contractor to ensure that all design and construction Works comply with the latest methods, requirements and guides, and generally accepted practice as relates to the Works, geography, climate, environment and Theatre of operations.  Where there are conflicts between the Contractor’s design drawings and the Specification (Booklet 3) the PS will take precedence in all cases.  Any queries should always be addressed to the Authority in the first instance.  The references and specified British Standards (BS) / EuroNorms (EN), within this PS are to be used (or similar Authority approved standards) as a minimum standard, throughout the Works.

6. UK Building Regulations.  All Works shall comply with the latest UK Building Regulations.  Should any variation be required, approval from the Authority shall be obtained in writing prior to the commencement of any Works.

7. Health and Safety (H&S).  All Works shall be carried out in accordance with the HASWA 74.  The Contractor shall submit a Construction Health and Safety Plan (CHASP) to the Authority for approval, including but not limited to all risk assessments, method statements, hazardous material procedures. 
8. Construction Drawings.  All Works shall be constructed in accordance with the final approved Contractor furnished construction drawings (or written proposal in this case).  Where a conflict in design is found, authorisation shall be obtained in writing prior to any changes in design.  No construction shall commence prior to obtaining written approval of the final construction drawings / proposal by the Authority. 
9. Design Life.  The design life of all new electrical and structural components and assemblies to first major overhaul, repair or replacement shall be a minimum of 25 years.  The Contractor shall supply and install all components, elements and systems / structures to satisfy this requirement, and any additional Contractual requirements that may apply.

10. Existing Services.  The Contractor is responsible for ensuring all services on or adjacent to the site that will be affected by the Works are identified, located and appropriate action taken to prevent damage before work commences.  The Contractor shall ensure that any existing services and concrete slabs are reinstated to a condition at least similar to existing, with the minimum of disruption to existing facilities and services during construction.  All Works that could possibly influence existing services may only commence with written approval. The Authority must be informed immediately if any unknown services are discovered that will have an impact on the Works.

11. The Contractor shall ensure that any existing services and affecting Works – including all connections and services tied into – are of an acceptable standard to ensure the required performance over the life of the facility.  Should it be found that one or more of the services (including but not limited to existing water, sewerage, drainage and electrical reticulation) is not considered acceptable to the requirements, the Contractor shall inform the Authority and obtain written approval / instruction prior to taking any actions to rectify or make good the pertinent unacceptable situation.

Construction Preliminaries

12. Existing Ground Conditions.  The Contractor is responsible for confirming the existing ground conditions, which are to be taken into account whilst designing and compiling the CHASP.
13. Obstructions.  As the proposed Works are to be carried out around existing infrastructure and surrounding areas, there are obstructions in the form of fences and buildings etc, the Contractor is to review the site before commencing Works.
14. H&S Restrictions, Precautions and Monitoring.  The Contractor shall implement the requirements described in the HASWA 74 to protect members of the public and persons visiting the site from risks arising from the use of equipment, materials or substances defined therein.

15. Control of Noise and Vibration.  The Contractor shall comply with the recommendations for practical measures to reduce noise set out in BS 5228: Parts 1, 2 and 4 - Code of practice for noise and vibration control on construction and open sites.
16. It is expected that the Contractor will not require a forward resources area other than the site. Should one be required a location shall be made available, as agreed by the PM.  Packaging shall be to a good standard capable of withstanding transportation and handling loads.  The Contractor shall be solely responsible for storage and movement of all equipment to site.  The Contractor shall remain at all times responsible for the security of equipment including prevention of theft.

Scope of the Overall Works
Introduction
17. The following specifications are for the electrical works to be carried out at the following locations:

a. Generator Replacement at Bowman Building LABE.  Replacement of 1 x 165 kVA FG Wilson Prime Generator at Bowman Facility or Communication Information System (CIS) compound in LABE with a 80 kVA FG Wilson Prime Generator.

b. Main Switch Gear refurbishment at Kifaru Camp.  Refurbishment of the Kifaru Camp Main Switch Gear Board at Main Intake Point (Building 51B).

c. Main Switch Gear Panel installation at Range Control.  Installation of Main Switch Gear Panel at the Main Intake Room in Range Control or School Of Combat Engineering (SOCE).

18. Key Project Details:  The key project details are shown below:
	Contract title:

Site location:


	1702 – Electrical Works

Laikipia Air Base East (LAB E); Kifaru Camp (Kahawa Barracks) and SOCE Archers Post.



	Proposed start date:


	TBC

	Proposed completion date:


	TBC

	Retention:


	5% (reduced to 2.5% if completion achieved on planned date)


	Defects liability period:


	12 Months – Note that an inspection must take place 3 – 4 weeks prior to the end of the defects liability period.  The retention payment will not be paid until this, and any works arising from that inspection, have been completed.



	Design life:
	25 years 



19. The Specification for this project is Concept and the contractor is to provide detailed designs and detailed specifications supported by calculation for the Authority.
Requirements

Task 1
20. Generator Replacement at Bowman Building LABE.  The following specification is for replacement of 1 No. existing 160 kVA FG Wilson prime generators at Bowman facility (CIS) Laikipia Air Base East (LAB E) with 1No. 80KVA attenuated FG Wilson Prime generator. The specification of existing generators are as follows:
a. 1 No. 159 kVA, 400 Vac, 50 Hz serial number FGWPEP25KEMU02041 FG Wilson prime generators with a power wizard 1.1 panel connected to a manual change over switch which distribute power to the main distribution board.

b. 1 No. 165 kVA, 400 Vac, 50 Hz serial number FGWPEP25JEMUO3367 FG Wilson prime generators with a power wizard 1.1 panel connected to a manual change over switch which distribute power to the main distribution board.

c. The generators are currently operated manually to switch from one generator to another. The fuel supply to the generator is from an external above ground fuel storage steel tank (4,000 litres capacity) installed adjacent to the generators.

d. Contractor is to supply and install:-
(1) 1No. x 80kVA 400 Vac, 50 Hz FG Wilson attenuated prime generators. The output voltage shall be 400 Volt, 3 Phase, 50 Hz, 5 wire (TN-S) and be maintained to +/- 2.5% from no-load to full load.  The expected power factor will be between unity and 0.8 lagging at machine full load.
(2) 1No. x 80KVA rated automatic transfer switch.

Scope of works

a. The authority’s skilled person electrical will shut down the 160 kVA generators inhibit all generators start and fit safety locks and caution signs and disconnect 160 kVA FG Wilson generators from the Manual Changer-over switch as per JSP 375 part 2 Vol 3 Ch 3 safe system of work.
b. The authority’s skilled person petroleum will shut OFF the fuel lines that supplier the existing 160 kVA generators from the external fuel storage tank and fit safety locks and caution signs and disconnect the fuel lines to the 160 kVA FG Wilson from the external fuel tank as per JSP 375 part 2 Vol 3 Ch 5 safe system of work.
c. The contractor is to carry out necessary risk assessment and method statement and submit to authority for approval.
d. The contractor will disconnect the all electrical cables connected to the 160 kVA generators. 

e. The contractor will move and transport 160 kVA FG Wilson generators from current location to storage yard within the LABE camp as shown by the authority.

f. The contractor will position new 1 No. 80 kVA, 400 Vac, 50Hz FG Wilson (or similar spec) generators in the same location to previously removed generators without sustaining any physical or cosmetic damage to the generators.
g. The contractor will reconnect the fuel pipe lines to newly installed generator.

h. The contractor will reconnect all safety components of the generators i.e. generator earthing system maintaining the earth resistance to be below 10 Ohms. The generator earthing system is to be installed in accordance with BS 7430 and BS 7671:2008 to provide independent earth fault protection including the following:
(1) Suitable earth electrodes shall be used and positioned in the ground outside the resistance area of any parallel earth path that may exist.

(2) The electrodes shall be of proprietary manufacture.  The resistance of the earthing system shall be such that the total earth loop impedance allows for sufficient fault current to operate the circuit protection device within 5 seconds.
(3) The earth electrode installation is to be interconnected by suitably sized un-insulated copper earth tape buried to a depth 0.5m.
(4) The earth electrode network is to be connected to the generators by appropriately sized Cross Sectional Area (CSA) single core, PVC insulated circuit protective conductors capable of carrying the maximum fault current.
(5) Connection to the earth electrodes shall be carried out by purpose made clamps, below ground level and located in a concrete inspection pit with removable cover. 

(6) The main connection of the earth electrode shall be connected to the earth bus-bar and a removable test link shall be provided.

(7) The point of connection shall have a distinguishable permanent label indelibly marked in English with the words ‘Safety Electrical Earth – Do Not Remove’.
i. The contractor will fabricate and fit generator exhaust as required.

j. The contractor will supply and install solar trickle battery charging system to match the generator batteries specifications.

k. The contractor will label all essential components (i.e. fuel flow and return directional arrow, valves numbering etc.) in the generators and install appropriate safety sings as required. 

l. The contractor will connect the Automatic Transfer Switch (ATS) and remove the manual change-over switch.  The new 80kVA Generator should be installed to the ATS as the standby supply and the old existing 159kVA Generator should be connected as the Grid power supply at the ATS. Currently we don’t have the grid power supply (KPLC mains).
Testing

a. The generator will be commissioned as per the manufactures manual and as per BS7671+A3:2015.

b. The maintenance manual will be handed over to the Authority compiled in Health and Safety file during the handover of the project.

c. Warranty for the generators; solar trickle charging system and generator batteries will be given to the authority.

Task 2

21. Refurbishment of Kifaru Camp Main Switch Gear board.  The following specification is for refurbishment of the main intake switch gear board installed inside building 51B.  The specification of the existing kit and equipment are as follows:

a. Existing Main Switch Gear Board.

	Ser
	Description
	Rating

	1
	Rated voltage 

	V 400/690

	2
	Rated insulation voltage
	V 1000

	3
	Rated frequency
	50 Hz

	4
	Horizontal busbar rated current
	5500 A

	5
	Vertical busbar rated current

	2000 A

	6
	Horizontal busbar rated short-time current

	100 kA/s

	7
	Horizontal busbar rated peak withstand current
	220 kA

	8
	Vertical busbar rated short-time current
	85 kA/s

	9
	Vertical busbar rated peak withstand current

	187 kA

	10
	Rated impulse voltage
	12 kV

	11
	Overvoltage category

	IV

	12
	Degree of pollution
	3

	13
	Degree of protection
	IP54

	14
	Protective and switching Devices
	Molded-case Circuit Breaker (MCCB)

	15
	Analog Ammeter
	(0-1000A)

	16
	Analog Voltmeter
	(0-600 V)

	17
	Auto/Off/Manual Selector Switch
	800 A


b. Existing Automatic Power Factor Correction Unit.

	Ser
	Description
	Rating

	1
	Rating of APFC Panel
	10 kVAr

	2
	Rated Voltage of the Panel
	400 - 415 V AC

	3
	Frequency
	50 Hz

	4
	No. of Phases
	3 Phase

	5
	Enclosure details:
	Floor mounted,

	6
	Cable Entry
	Bottom

	7
	Capacitors Type
	MD-XL, 500 V, 3 ph, 50 Hz (Cylindrical)

	8
	No. of Steps
	12


c. Existing Power Stabiliser System.

	Ser
	Description
	Rating

	1
	Rated voltage
	400 V

	2
	Rated frequency
	50 Hz

	3
	Rated current
	800 A


d. The power input and distribution within the switchgear is as illustrated in the attached Kifaru Camp Main Electrical Distribution Schematic Diagram Drawing No. 62/20086/ES01/E/07D below.  The drawing also shows the ratings for the protective and switching devices installed within the board.  The pictorial layout of the Main Electrical Distribution Board can be seen at Figure 1 below. 

[image: image2.emf]
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Figure 1. Kifaru Camp layout of the Main Electrical Distribution board.

Scope of Works

22. The contractor will carry out detailed test and inspection of the Main Switchgear Board (Figure 1) and replace the following components:
a. Protective & switching devices.

b. Metering devices (Ammeters and Voltmeters).

c. Pilot indicators.

d. Phase indicating lamps.

e. Selector switches.

f. Surge protection devices.

g. Correct rated cable sizes.

23. The contractor will inspect connection and condition of the Bus Bars conditions, and replace or tighten up the Bus Bar where required.

24. The contractor will replace the entire Automatic Power Factor Correction Unit (10steps 10KVAR) with the similar or equivalent upon authority approval.

25. The contractor will to replace the entire Power stabiliser system as per the above specification.
26. The contractor will carry out a partial discharge testing and infrared scanning to obtain data on the performance of the insulation system and the integrity of the switchgear Bus Bars and cable terminations.
27. The contractor will to measure insulation resistance of each Bus Bar section through the following:
a.  Phase-to-Phase and Phase-to-Earth, for one (1) minute.
b. Perform over potential test on each Bus Bar section, Phase-to-Phase and Phase-to-Earth.  Voltage application must be for one (1) minute.
c. Measure resistance of Bus Bar section joints with micro-ohmmeter, or "ductor," preferably at a high current.
28. The authority’s skilled person electrical will shut down the power either standby or mains incomer fit safety locks and caution signs to make the equipment being worked on electrical safe as per JSP 375 part 2 Vol 3 Ch 3 safe system of work.
29. The contractor will carry out necessary risk assessment and method statement and submit to authority for approval for any work to be carried out on the electrical equipment.
30. All Safety components of the Switchgear must be connected and the earth resistance of the system must be below 10 Ohms.  The Main Switchgear earthing system must be installed as per BS 7430 and BS 7671:2008 and installation should satisfy the following:

a. Suitable earth electrodes shall be used and positioned in the ground outside the resistance area of any parallel earth path that may exist.

b. The electrodes shall be of proprietary manufacture.  The resistance of the earthing system shall be such that the total earth loop impedance allows for sufficient fault current to operate the circuit protection device within 5 seconds.

c. The earth electrode installation is to be interconnected by suitably sized un-insulated copper earth tape buried to a depth 0.5m.

d. The earth electrode network is to be connected to the generators by appropriately sized Cross Sectional Area (CSA) single core, PVC insulated circuit protective conductors capable of carrying the maximum fault current.
e. Connection to the earth electrodes shall be carried out by purpose made clamp, below ground level and located in a concrete inspection pit with removable cover. 

f. The main connection of the earth electrode shall be connected to the earth bus-bar and a removable test link shall be provided.

g. The point of connection shall have a distinguishable permanent label indelibly marked in English with the words ‘Safety Electrical Earth – Do Not Remove’.
31. Any faulty switchgear chamber doors, rubber seals and missing bolts and nuts within the switch board panel shall be replaced.
32. The switchboard will be cleaned and paint both internally and externally with matching colour code to the existing one.

33. The switch gear board must satisfy IP2X when the chamber doors are in open or closed state.

34. The following works will be carried out with the Automatic Transfer Switch:

a. Inspect for any physical damage.
b. Check switch to ensure positive interlock between normal and alternative sources (mechanical and electrical).
c. Check tightness for all control and power connections.
d. Perform a manual transfer operation.
e. Ensure mechanical breaker reset function is fully operational.
f. Clean and lubricate as necessary.
g. Perform insulation resistance tests, Phase-to-Phase and Phase-to-Ground, with switch in both source positions.
h. Check the calibration of the following:

(1) Voltage sensing relays.

(2) Transfer time delay relay.

(3) Engine shutdown relay.

i. Perform an automatic transfer by:

(1) Simulating loss of normal power.

(2) Returning to normal power.

(3) Activating the transferring time delay relay.

(4) Activating the engine shutdown relay.

j. Monitor and verify correct operation and timing by:

(1) Normal voltage sensing relays.

(2) Generator engine start sequence.

(3) Time delay upon transfer.

(4) Alternate voltage-sensing relays.

(5) Automatic transfer operation.

(6) Interlocks and limit switch function.

(7) Timing delay and retransfer upon normal power restoration.

(8) Generator engine shutdown feature.

k. Update the switchgear schematic diagram reflecting the Switchgear Panel.

l. Labelling of the switchgear chamber; devices and all essential components of the Switchgear as per the amended schematic diagram.
Considerations

m. All work must be carried out by the competent and qualified personnel.

n. Only qualified personnel shall be allowed to work on energised equipment to replace the components or carry out inspection and testing.

o. All energised parts and working personnel must be effectively guarded by the use of protective equipment such as rubber gloves, rubber blankets and floor mats, hot-line tools, switch sticks, testing and grounding devices, and other appropriate safety equipment to protect persons or objects from harmful contact and injury.

p. All protective equipment used on energised lines or circuits must be approved, periodically examined, tested (by a certified test facility), and kept in a safe condition in accordance with established criteria. Ensure all testing records are properly maintained.

q. When working on energised equipment, approved long face shields and other appropriate PPE must be worn by all personnel at all times.

r. “Dead circuits” must always be treated as “LIVE” circuits until they are verified to be de-energised. 

s. When cleaning energised equipment, care must be taken to prevent short circuits caused by disturbing heavy accumulations of dirt onto exposed electrical contacts.
Task 3

35. Range Control Main Intake.  The following specification is for installation of the Main Intake Switch Gear Panel installed in the Main Intake Room at Range Control (SOCE), comprising of the following:

a. Main Incomer.

b. Power Stabiliser.

c. Power Factor Correction Unit.

d. Bypass.

e. 250 Amps rated Busbar.

f. Isolation Switches.

36. The specification of the Switchgear are as follows:

	Ser
	Description
	Rating

	1
	Rated voltage 

	400/690 V

	2
	Rated insulation voltage
	1000 V

	3
	Rated frequency
	50 Hz

	4
	Horizontal busbar rated current
	4000 A

	5
	Vertical busbar rated current

	1600 A

	6
	Horizontal busbar rated short-time current

	100 kA/s

	7
	Horizontal busbar rated peak withstand current
	220 kA

	8
	Vertical busbar rated short-time current
	85 kA/s

	9
	Vertical busbar rated peak withstand current

	187 kA

	10
	Rated impulse voltage
	12 kV

	11
	Overvoltage category

	IV

	12
	Degree of pollution
	3

	13
	Degree of protection
	IP54

	14
	Protective and switching Devices
	Molded-case Circuit Breaker (MCCB)

	15
	Analog Ammeter
	(0-1000A)

	16
	Analog Voltmeter
	(0-600 V)

	17
	Auto/Off/Manual Selector Switch
	250 A


37. The specification for Automatic Power Factor Correction Unit are as follows:

	Ser
	Description
	Rating

	1
	Rating of APFC Panel
	7 kVAr

	2
	Rated Voltage of the Panel
	400 - 415 V AC

	3
	Frequency
	50 Hz

	4
	No. of Phases
	3 Phase

	5
	Enclosure details:
	Floor mounted,

	6
	Cable Entry
	Bottom

	7
	Capacitors Type
	MD-XL, 500 V, 3 ph, 50 Hz (Cylindrical)

	8
	No. of Steps
	5


38. The specification of the Power Stabiliser system are as listed below:

	Ser
	Description
	Rating

	1
	Rated voltage
	400 V

	2
	Rated frequency
	50 Hz

	3
	Rated current
	250 A


39. The existing set up of the Switchboard panel are as follows:

a. Existing room space is  2.9m by 1.6m

b. Main incomer Supply KPLC.
(1) 3 Phase
(2) 4 Core Armoured cable 25mm2 aluminium cable.

(3) 100Amps KPLC Meter.

c. Automatic Changeover Switch.

(1) 3 Phase
(2) 125Amps rated.

d. Standby Generator.
(1) 80KVA rated Standby FG Wilson generator.

(2) 4 core armoured cable 50mm2.
Design Consideration

e. Switchgear is to be self-supporting and placed on a housekeeping pad.

f. Switchgear bus is to be insulated, silver plated copper, 98% conductivity, size based on 1000 amperes per square inch current density.  An interior ground bus and terminals are to be provided along with a jumper to the system neutral where required for service entrance. Switchgear bus is to have bolted connections.

g. Provide 100% neutral where indicated.

h. Vertical bus compartment is to be separated from the horizontal bus with an insulated metal barrier.

i. All switchgear compartments are to be segregated into cubicles with a divider between the device cubicle and the bus. 

j. Rear cable compartments are to be separated vertically with glass polyester dividers. Cable compartments are to be separated from vertical and horizontal buses with an insulted metal barrier.

k. Feeder to switchgear may be wire in conduit or feeder bus. Wire in conduit where multiple conductors per phase are required must be pre-cut such that all conductors per phase are the same identical length after connection. 

l. Each switchgear vertical section is to be labelled with the vertical bus voltage, amperage, phase, and fault current bracing rating. 

m. Each switchgear circuit breaker is to be labelled with the load identification, breaker amperage, voltage and phase.

n. Install 200kA surge protection devices on all service entrance switchgear.  Surge protection devices are to be mounted internally inside the switchgear. 

o. KPLC metering chamber is to be provided in addition to Cut-off fuses chamber.

p. Rear covers shall be hinged door with Corbin #4T3142 key lock.  Lock type shall be same for both campuses.

q. Panel board tubs are to have fully welded construction and not to have concentric knock-outs.

r. Front covers shall be formed and mounted with thumb screws.  All front covers over draw out devices or with meters mounted on them shall be hung with loose pin hinges.

s. A mimic bus made from laminated plastic is to be attached to the front of the switchgear with screws. The mimic bus is to indicate the bus pattern as it passes through the switchgear. The mimic bus is to show both the horizontal and vertical buses and all overcurrent devices.

t.  Arc-flash labels are to be applied to all switchgear compartments.

u. Circuit breakers will be mounted on suitable supporting members at the front of the cabinet and connected via suitable straps of lugs to the bussing at the rear of the cabinet.  All circuit breakers to have threaded bolts on bus connections.  Circuit breakers employing plug-in, finger type connections are not acceptable.

v. Breakers shall be bolt-on type and shall be removable without disturbing the bussing and/or other branch protective devices.  No plug-in breakers allowed.

w. Switchgear shall be suitably rated for the specified prospective short circuit current which can occur at the point of its installation.  It shall also be rated for uninterrupted duty when carrying continuously the specified full load current.  For non-automatic switching devices, the rated short-time withstanding current shall be at least 12 times of the maximum rated operational current for 1 second.

x. Where equipment components are installed in enclosures, they shall be suitable for operation at the actual maximum temperatures which will be reached within the enclosures under normal loaded conditions when the ambient temperature is 40°C.

y. Enclosures for switchgear and associated equipment shall be of totally enclosed type. The enclosure shall have an ingress protection (IP), in accordance with IEC 60529, of at least IP 41for the top surface and IP 31 for the other surfaces of the enclosure.

z. Labels or other means of identification shall be provided for every item of switchgear and associated equipment to indicate the purpose of the item. The labels shall either be fixed at the front cover of the equipment or at the inside surface of the hinged front cover.
Scope of works
40. The authority’s skilled person electrical will shut down the  Mains Power Supply KPLC  fit safety locks and caution signs and disconnect  80 kVA FG Wilson standby generator from the ATS as per JSP 375 part 2 Vol 3 Ch 3 safe system of work.

41. The Authority will connect the generator to the existing electrical distribution board for continued supply of power to the camp in order to avoid power interruptions while the contractor carry out the installation of switchgear board. 

42. The contractor will carry out necessary risk assessment and method statement for the switchgear board installation and submit to authority for approval.

43. The contractor will carry out the switch gear installation works to meet the authority’s requirement highlighted in design consideration and specification stipulated above.

44. The contractor will connect all safety components of the Switchgear namely earthing system, maintaining the earth resistance to be below 10 Ohms.  The Switch gear earthing system is to be installed in accordance with BS 7430 and BS 7671:2008 to provide independent earth fault protection including the following:

a. Suitable earth electrodes shall be used and positioned in the ground outside the resistance area of any parallel earth path that may exist.

b. The electrodes shall be of proprietary manufacture.  The resistance of the earthing system shall be such that the total earth loop impedance allows for sufficient fault current to operate the circuit protection device within 5 seconds.
c. The earth electrode installation is to be interconnected by suitably sized un-insulated copper earth tape buried to a depth 0.5m.
d. The earth electrode network is to be connected to the generators by appropriately sized Cross Sectional Area (CSA) single core, PVC insulated circuit protective conductors capable of carrying the maximum fault current.
e. Connection to the earth electrodes shall be by purpose made clamp, below ground level and located in a concrete inspection pit with removable cover. 

f. The main connection of the earth electrode shall be connected to the earth bus-bar and a removable test link shall be provided. 
g. The point of connection shall have a distinguishable permanent label indelibly marked in English with the words ‘Safety Electrical Earth – Do Not Remove’.
45. The schematic drawing shall be mounted adjacent to Switchboard corresponding to the installation. The labelling of the switchgear chamber; devices and all essential components of the Switchgear as per the amended schematic diagram.

Testing and Commissioning

46. The switchgear board should be commissioned as per the manufactures manual satisfying BS7671+A3:2015.

47. The manufacture literature and maintenance manual shall be handed over to the Authority compiled in Health and Safety file during handover of the project.
General points for the entire tasks
48. The generator must be brand new and come with a minimum 12 month manufacturer’s warranty.
49. All Works shall be carried-out maintaining Safe system of work (SSOW) as per JSP 375 Vol 3 Ch 3 & Ch 5 and all the electrical installation shall be in accordance with BS 7671 amendment 3: 2015.

50. All the cables colour code should be brown, black, grey, blue and green/yellow.

51. If additional fuel pipe is required to add, all fuel installation pipe work should be black mild steel.

52. Communication will be the key in planning and conducting concrete works, excavation works, design works, final connection, and new connections to the existing systems, electrical installation and during commissioning.  Therefore contractor must communicate with the authority in timely manner.
53. All personnel employed to work on the above tasks should be suitably qualified and must have their CV submitted to the authority.  They may also be interviewed by the authority to confirm their competency.

54. Before any work is performed, pertinent risk assessments and method statements should be issued to the authority.  The authority will then issue the appropriate permits to work if required. The contractor must sought Statement of known hazards from the authority prior starting and excavation on site.

55. All work to be carried out in accordance with the relevant Safety Rules and Procedures.

56. All detailed design drawings, cable sizing calculations, pipes sizing calculations, drainage sizing, concrete mixing ratios, materials data safety sheets and samples for materials are to be submitted to the authority for approval beforehand.

57. All removed spare or unused parts are to be returned to the authority for disposal.

58. Authority will issue the necessary paperwork for transportation of goods in the camp e.g. gate pass.

59. All working at height works should be carried-out as per JSP 375 Vol 3 Ch 3 safe system works.

60. Any Scaffolding ladders to be used in the tasks are to be serviceable and where required presented to the Authority for inspection and permission to use.

61. Any electrical works (final connection of the cables to the existing system) work will be carried out as per JSP 375 Vol 3 Ch 3 (Permit to work).

62. Under no circumstances trench digging works will be carried-out without gaining statement of known hazards from the authority.
Restrictions / Constraints

63. Access to the site.   This is to be agreed in detail with the PM prior to start on site.  Passes may be required and the contractor should submit the details and ID of any technicians that will be working on the contract within the tender return.
64. Notice.  The contractor is to provide notice to the authority in writing (or through email), before a minimum of 3 working days prior to the work on site.  The notice must include the date and expected time of arrival, name and ID No of the workforce, and contact telephone no for both the contract manager and the workforce.
65. Working hours.   The contractor may choose to work in his/her suitable hours; however assistance from the authority will only be available 0800-1600 hrs Mon – Fri.  For any assistance from the authority, the contractor must submit request with a minimum of 24hrs notice.
66. Permits to Work.  Permits to work applicable for this task are as follows:
a. Statement of Known Services.

b. Electrical work.

c. Working at Height.

d. Confined Spaces.

Annexes:

A.
Generic Points - Pre-Contract 

B.
Generic Points - Pre-Construction.

C.
Generic Points - During construction.

D.
Generic Points - Post construction.
Generic Points - Pre-Contract

Designers

1. This project is a Design and Build contract, meaning the contractor must fulfil the role of both the designer, and the Principle contractor.  The design work must be carried out by a qualified and competent person.  The contractor shall ensure all designs are in accordance with, and includes the applicable requirements contained within references and all other design documents specified within this Performance Specification.  If the contractor is not competent to carry out some aspects of the design work, a qualified person or consultancy firm should be sub-contracted to carry out that portion of the work.  The Contractor is to inform the PM of all design consultants/sub-contractors who will be employed in this project and the areas of their responsibility.

2. Where design work is required to be carried out by a professionally qualified person, details of their qualifications and experience, registration with the Engineers Board of Kenya and copy of their professional liability insurance needs to be submitted to the authority.
3. Pre-Construction Information Pack (PCIP).  All the pre-construction information is contained within this Booklet 3. If any additional information is required the contractor is to request a copy in sufficient time to affect any changes prior to tender submission.
Contractor’s design

4. The contractor is to ensure that their design meets the parameters outlined within this Specification.

5. Site visit.  The Contractor shall acquaint himself completely with the exact conditions relating to access and site environment, along with the layout, conditions and positions of the existing services, the full extent of the works required, and the supply and conditions affecting labour, carriage, carting, unloading, storage, tools, scaffolding etc. as well as any security and access constraints.

6. Existing ground levels.  The Contractor shall confirm or identify all existing site levels required prior to any construction works. 
7. Ground water level.  The ground water level has not been established but it is not expected to impact on any of the works.  It is the Contractors responsibility to take into account the ground water levels when submitting technical and commercial proposals.
8. Existing record drawings.  The Contractor will upon request, be supplied with copies of all available and relevant as built drawings.  The Contractor during tender stages shall fully acquaint himself with the nature and extent of all existing services within the area of the contract works.

9. The responsibility remains with the Contractor to ensure that all design and construction works comply with the latest methods, requirements and guides, and generally accepted practice as relates to the works, geography, climate, and environment.  Where there are conflicts between the design drawings and Detailed Specification the Detailed Specification will take precedence in all cases.  Any queries should always be addressed to the Authority in the first instance.  

Use of design codes and specifications

10. All designs must conform to the most current editions of British Standards (BS) or Euro Norms (EN).  Other Design Codes may, on occasion, be used provided that they meet the minimum requirements and the Contractor shall submit proof of equivalency to the Authority for approval of use.  The Authority can be approached for clarification of the relevant BS if required.  On no account is the contractor to use any design information other than that stated or approved by the Authority.

11. All Contractors will be required to certify their designs for conformity to the specification and to the relevant BS/EN.  Only appropriately qualified and experienced engineers are to certify the designs. 

a. Design conformity.  The design engineer is to produce a letter to state that the design conforms with all applicable legislation, most current editions of BS or EN, and best practice.  The letter is to have the company header (of the design agency if sub-contracted) and to be signed by the lead designer with his name, contact details and qualifications detailed in the signature block.

b. Construction inspections.  Prior to the start of construction, the contractor, designer and authority shall agree key stages at which the works are to be inspected by the designer for compliance with the design. 
c. Build conformity.  At the end of the project, the lead designer is to confirm in writing that the works have been built correctly, in accordance with his design.

12. Design life.  The design life of all new works to first major overhaul, repair or replacement is 25 years.  The Contractor shall supply and install all components, elements and systems/structures to satisfy this requirement and provide documentary evidence.

Generic Points - Pre Construction

Detailed design and planning
1. Additional design information.   The Contractor is to submit any additional design information to the Authority prior to commencement of the construction phase.  The PM will examine design documentation and shall be entitled to reject a design as unsatisfactory where it is not in accordance with the specification, statutory regulations or if it would be unfit for purpose.  
2. A copy of all construction drawings are to be provided by the Contractor to the PM prior to commencing Works.  Amended or updated drawings are to be provided as necessary.  The minimum design information to be provided by the Contractor shall include the following:

a. Any additional design calculations for the works.

b. Any additional general layout plans for the site and the structures.

c. Any additional detailed structural design, calculations and drawings.

d. Any additional foundation plans shall (as a minimum) indicate: all footing locations and dimensions, screeds and / or ground slabs or plinths, as applicable.
e. Any additional services layouts and calculations. 

f. Any additional detailed Electrical, Mechanical drawings and calculations.

g. Manufacturer product details including safety data sheets.

h. Designers risk register.

i. Project Programme to be regularly updated or upon request by the Authority and provided electronically on Microsoft Project or equivalent in a regularly basis or on request.

Design responsibilities (under CDM)

3. The designer has the following responsibilities under CDM 2015:

a. Eliminate hazards and risks during design.  Designers are to analyse the risks posed during the construction, daily use, maintenance and ultimate demolition of the facility.  Once identified, these risks should, where practicable, be designed out. 

b. Provide information on remaining risks.  Remaining risks after the design process are to be compiled onto a designers risk register and submitted with the final design.

Provision of information
4. Unless otherwise specified the following is to be provided:


a. Three copies of all information, including valid certification, in respect to work, goods and materials proposed by the Contractor, shall be supplied to the Authority.  Where the original document is written in a language other than English, it shall be accompanied by an English translation. 


b. Information and certificates shall be supplied at least two days prior to the use of the work, goods or materials in the Works.


c. Three copies of detailed working and fabrication drawings and calculations shall be submitted to the Authority for reference purposes.  Such submittal shall in no way relieve the Contractor of his responsibilities for the work under the contract.
5. The Authority reserves the right to request copies of all calculations and drawings for analysis prior to the commencement of any construction on site.  The contractor will provide copies of all calculations and ‘As Built Drawings’ for the Health and Safety File.

6. The signed and approved drawings shall be used as the construction drawings on site for all work purposes and to satisfy the requirements as specified by the Construction, (Design and Management) Regulations 2015 (CDM 2015) & appropriate ACOP.

Construction phase plan
7. Under the requirements of CDM, the contractor is to prepare a construction phase plan detailing how they will safely conduct the works.  Risk assessments are to be included for all elements of work and method statements are required for any works that are out of the ordinary or high risk.  The Construction Phase Plan must cover the following area’s (where applicable):

a. Safety risks:
(1) Protecting the public.  The public is any persons not involved in the works.  Particular attention should be paid to area’s where children are likely to have access to the site outside of working hours.

(2) Traffic routes.  Traffic routes for delivery of stores and equipment should be clearly highlighted and controlled.  Movement of plant and machinery on site should be organised in a way that minimises risk to the workforce and any visitors to site.  Care must also be taken to minimise risk from existing traffic routes.

(3) Existing buried and overhead services.  Some of these may be identified in the permit to dig process, however care must be taken to identify and avoid any damages on existing services.

(4) Adjacent land use.  The use of adjacent land and properties will affect the level of protection for things such as noise and dust suppression etc.

(5) Stability of nearby structures.  Care must be taken that works do not affect the stability of nearby structures.

(6) Demolition works.  Demolition work is a particularly dangerous task and careful planning must be conducted.  Method statements for all aspects of demolition will be required by the authority.

(7) Work equipment.  Work equipment must be inspected and in a suitable condition not to cause a hazard on site.

(8) Electrical safety.  Electrical works will be conducted in accordance with the JSP and CDM recommendations.

(9) Preventing falls.   Falling from height is one of the biggest killers in the construction industry.  Even when not working under a permit, it is expected that the correct equipment and management methods are utilised to prevent falls.

(10) Working with or near fragile materials.  Fragile materials should be identified prior to work commencing and appropriate action must be taken.

(11) Control of lifting operations.  Lifting operations are to be carefully planned and controlled on site.

(12) Excavations / confined spaces.  All excavations inside buildings where work is to be conducted are to have the appropriate level of shoring / protection.  Where an area is deemed a confined space, a permit may need to be issued to control the works.  If permit is not issued, the contractor is to have a suitable system in place with appropriate paperwork i.e. risk assessment and method statements associated to the work being carried out.

(13) Working on or near water.  If working on or near water the contractor is to plan the works to minimise the risk drowning.

b. Health risks:
(1) Temperature / weather protection.  Protection from the elements for the workforce.

(2) Substance misuse.  The misuse of drugs or alcohol by the workforce.

(3) Manual handling.  Correct lifting techniques, lifting equipment etc.

(4) Dust.  Dust suppression and removal.

(5) Noise.  Reduction and suppression of noise.  Management of timings for noisy activities etc.

(6) COSHH.  The correct storage and use of hazardous substances.  Appropriate protective equipment must be worn when handling COSHH materials.  Safety data sheets must be available on site at all time.

(7) Asbestos.  Identification and appropriate management of Asbestos.

c. Provision of:

(1) Welfare facilities.  Water, food, shade, toilet facilities etc.

(2) First aid.  There should be at least one qualified first aider with appropriate medical equipment on site at all times.

(3) Emergency procedures.  Procedures for response to incidents such as Fire, major and minor injuries, security incident etc.

(4) Reporting of accidents, incidents or near misses.  Procedure for reporting and follow-on actions to prevent re-occurrence.

(5) Waste management.  Management, storage and disposal of waste and arising from the site.

(6) Fire prevention, detection and firefighting.  Methods to prevent the start and spread of fire, and to identify any fire that does start. There must also be appropriate firefighting equipment available and access to the site for firefighting services.

Pre-Start meeting.

8. Prior to the commencement of any works, a Pre-Start meeting is to be held with the contractor, lead designer and chaired by a representative from the authority.  The following topics are to be discussed as a minimum:

a. Mobilisation plan

b. Site setup

c. Health and safety

d. Required permits

e. Access and security
f. Programme
Generic Points - During Construction

Facilities/temporary works/services

1. Locations.  The Contractor is to agree with the PM of the intended siting of all spoil heaps, temporary works and services in advance.  The Authority shall verify with the Contractor which site features are to be removed and protected during construction works.  

2. Survey and setting out.  The Contractor will be responsible for all setting out and levelling during construction.  The Contractor shall keep updated schedules and drawings of all bench marks used in setting out of the site; these must be made available to the Authority when required.  A minimum of 2 survey control stations are to be constructed, one visible from the site at a distance of 50 m and the other 200 m away from the first but in line of site.
3. Record drawings.  The Contractor shall record details of all grid lines, setting out stations, bench-marks and profiles on the site setting out drawing.  Retain on site throughout the contract and hand to PM on Completion.

4. Signage.  The Contractor shall supply and erect all applicable and appropriate signage to the site.  This shall include as a minimum all H&S signage, directions and location of site office and emergency contact details of the Contractor’s representative on site.  Temporary warning signs and careful demarcation of works areas must be undertaken with care to ensure compliance with any and all requirements.

5. Lighting and power.  The Contractor shall provide all lighting and power for his works.  No facility will exist on site from the general base infrastructure.

6. Communications.  The Contractor shall provide his workforce with adequate means of communications throughout the duration of the Contract period in order to carry out the work specified. 

7. Temporary services.  The Contractor shall provide temporary service connections to both mechanical and electrical systems.  All temporary service connections are to be in accordance with current UK regulations.
8. Use of the site.  The Site shall not be used for any purpose other than undertaking the specified works.  The Contractor may erect the site office and storage compound in a location agreed with the Authority.  No storage of materials, parking of vehicles, temporary accommodation or any other use of areas beyond the boundaries shall be permitted.  Under no circumstances shall it be permissible for the Contractor to cause an obstruction to normal pedestrian or vehicular movements within the vicinity of the site.  

9. Restrictions to the works.  The Works are to be undertaken without interfering with everyday running of the Authority’s operations within the area.  The demarcation of the Site boundary is to be obvious and clearly marked to restrict access to the Site whilst the Works are being undertaken.

Project management

10. The authority.  The Project Support Officer (PSO) has overall authority on this project.  For the purpose of this specification, the PM is the only person from within the authority acting on behalf of the PSO, or Superintending Officer (SO) in most cases.

11. The Contractor shall not commence any work in accordance with any Design Document until the PM has agreed the relevant Design Document.  

12. Buried services.   Prior to carrying out any excavation work, the Contractor must: 
a. Obtain a Permit to Dig (Statement of Known Services) and all drawings relating to existing services that may interfere with the proposed works.  A copy of the Permit to Dig must be given to the Authority prior to any works commencing. 

b. Identify all local services and take adequate precautions to protect such services from damage for the duration of the works.

c. Inform the Authority immediately if any unknown services are discovered that will impact on the works.

13. Supervision.  The Contractor shall accept responsibility for delivery, co-ordination, supervision and administration of the Works, including all subcontracts.  They shall arrange and monitor a programme with each subcontractor, supplier, local Employer and any statutory undertaker, and obtain and supply information as necessary for co-ordination of the work. 

14. Site diary.  The Contractor shall keep an up to date daily site diary.  This document is to be used to record all decisions made on site both verbally and written.  The document is also to be used to record visits to site and note anything, which has a direct effect on the project in terms of cost and extensions to time, or any other occurrence that affects the project programme.  This document will be used as the audit trail in light of any disputes, concerning the project.

15. Contractor’s site meetings.  The Contractor is to hold meetings with appropriate subcontractors and suppliers shortly before site meetings with the Authority to facilitate accurate reporting of progress.

16. Site meetings.  The PM, or his representative will hold regular site meetings to review progress and other matters arising from the administration of the Contract.  It will be the Contractors responsibility to ensure the availability of accommodation and attend all such meetings.

17. Liaison with the authority.  The Contractor shall designate a site manager from within his organisation who will be responsible for liaising with the PM, PSO or his representative (SO) on a day to day basis and as the need arises.  At all times the Contractor shall ensure that the Site Manager presents on site that has the capability of reading, writing, speaking and receiving instructions in the English Language, including being able to understand and interpret technical drawings and specifications.  The Site Manager must be able to explain the work operations to person performing the work in a language that those performing the work are capable of understanding.  The PM shall have the right to determine, whether the proposed representative has sufficient technical and linguistic capabilities.

18. Approvals.  Where products or work are specified to be approved or the PM instructs or requires that they are to be approved, the same must be supplied and executed to comply with all requirements.

19. Access.  The Contractor shall provide at all reasonable times, access to the Works.  The Contractor shall supply the PM or his representative with copies of any documentation and drawings, which may reasonably be required for the purposes of monitoring the work performed under this or any sub-contract.  

20. Regulations.  It is the Contractor’s responsibility to be fully conversant with all local/MOD regulations and requirements in respect of fire, safety, security and occupational health, etc.  These are to be fully complied with throughout the contract period.

Health and Safety

21. Health and Safety (H&S).  All works shall be carried out in accordance with the Health & Safety at Work Act 1974 (HASWA).  
22. JSP 375.  The contractor shall comply with the Client’s permit to work system and the JSP 375, Volume 3, (details of which are obtainable from the Authority SO), including the provision of method statements, risk assessments, switching/isolating safety programmes, permit to dig, etc.

Permits to work

23. Permit to dig.  If any excavation or breaking of ground is to be carried out, the contractor must request a permit to dig at the Pre-Start meeting.  Should any excavation be conducted without a permit, the contractor may be removed from site.

24. Hot works permit.  The contractor is to establish at the Pre-Start meeting if hot work permits will be required for his location of work.

25. AP’s.  The following table shows details of Authorise Person (AP) in their respective discipline. 
	Discipline
	CAP
	Contact No

	Electrical
	Mr Ezekiel 
	0719197643

	Mechanical
	SSgt Ambohang
	0702659971

	Petroleum
	Mr Ezekiel/SSgt Ambohang
	0719197643 / 0702659971

	Confined Spaces
	Mr Mbilo
	0720015852

	Working at Height
	Mr Mbilo
	0720015852


26. Skilled Persons & Persons in Charge (PIC).  Any works required to be completed under a JSP 375 permit must have a dedicated PIC and the work carried out by registered skilled persons.  At the Pre-Start meeting the contractor must establish if any of his works require a permit, and if so arrange for currently registered personnel to conduct the works, or registration of the contractors personnel.

27. CDM 2015.  The Contractor shall submit a pre-construction H&S file to the Authority for approval, including all risk assessments, method statements, hazardous material procedures etc to comply fully with Construction, Design Management Regulations 2015 (CDM 2015) & appropriate ACOP.

Quality of work

28. Quality standards/control.  The contractor will provide evidence to the PM of his quality standards and controls, and will produce a plan detailing Quality Control (QC) activities in order for the PM to plan for witnessing of critical activities.

a. General quality of products.  All products shall conform to the following subparagraphs:

(1) Products to be new unless otherwise specified by the Authority.

(2) For products specified to a BS or EN obtain certificates of compliance from manufacturers when requested.

(3) Where a choice of manufacturer or source is allowed for any particular product, the whole quantity required must be of the same type, manufacture and/or source unless otherwise approved.  Produce written evidence of sources of supply when requested by PM.

(4) Ensure that the whole quantity of each product required to complete the work is of consistent kind, size, quality and overall appearance.

(5) Where consistency of appearance is desirable ensure consistency of supply from the same source.  Do not use different colour batches where they can be seen together.

(6) If products are prone to deterioration or have a limited shelf life, order in suitable quantities to a programme and use in appropriate sequence.  Do not use if there are any signs of deterioration, setting or other unsatisfactory condition.

b. Proprietary products.   All products shall conform to the followings:

(1) Handle, store, prepare and use or fix each product in accordance with its manufacturer’s current printed or written recommendations/instructions.  Inform PM if these recommendations/instructions conflict with any other specified requirement. Submit copies to PM when requested.

(2) The tender will be deemed to be based on the products specified and recommendations on their use given in the manufacturer’s literature current at the date of tender.

c. Obtain confirmation from manufacturers that the products specified and recommendations on their use have not been changed since that time.  Where such change has occurred inform PM and do not place orders for or use the affected products without further instructions.

d. Checking compliance of products.  The Contractor shall check all delivery tickets, labels, identification marks and where appropriate the products themselves to ensure that all products comply with the project documents. In particular, check that the products comply with the following sub-paragraphs.

(1) The sources, types, qualities, finishes and colours are correct, and match any approved samples.

(2) All accessories and fixings that should be supplied with the products have been supplied.

(3) Sizes are correct.  Where tolerances are critical, measure a sufficient quantity to ensure compliance.

(4) The delivered quantities are correct, to ensure that shortages do not cause delays in the work.

(5) The products are clean, undamaged and otherwise in good condition.

(6) Any products with a limited shelf life are not out of date.

e. Protection of products.  All products shall be protected to ensure that they remain in the condition they are required to be in.  In particular the contractor is to ensure that products are to be prevented from overstressing, kept clean, protected from the elements and kept in original wrappings until required for the project.

29. Prohibited products.  The Contractor shall not employ on or incorporate in the Works any of the following products and shall impose a like obligation upon all Sub-Contractors.

a. Asbestos materials as described in the Asbestos Prohibitions Regulations 1985 and the Asbestos Products (Safety) Regulations 1985.

b. Lead or any products containing lead for use in connection with drinking water.

c. Materials that are generally composed of mineral fibres either manmade or naturally occurring which have a diameter of 3 microns or less and a length of 200 microns or less or which contain any fibres not scaled or otherwise stabilised to ensure that fibre migration is prevented.

d. Other products or substances generally known to be deleterious to health and safety at the time of use or to the durability of the property in the particular circumstances in which they are being used.

30. Hazardous, aggressive or unstable materials.  The Contractor is not to import or use fill materials which would either in themselves or in combination with other material or ground water, give rise to health hazards, damage buildings or structures.  The construction materials should not include any finishes that may lead to shedding of particles.
31. Defects in existing construction/services.  This shall be reported to the PM without delay. Obtain instructions before proceeding with work which may be covered up or otherwise hinder access to the defective construction, or be rendered abortive by the carrying out of remedial work.  This is particular relevant in relation to the expansion of the existing service runs.

32. Proposals for rectification of defective work/products.  As soon as possible after any part(s) of the work or any products are known to be not in accordance with the Contract, or appear that they may not be in accordance, the Contractor is to submit proposals to the PM for opening up, inspection, testing, making good, or removal and re-execution. Such proposals may be unacceptable to the PM and he may issue contrary instructions.

33. Quality control.  The Contractor is to establish and maintain procedures to ensure that the works, including the work of all Subcontractors, comply with specified requirements.  This is to include all testing of materials that are to be incorporated into the project (e.g. concrete).  The Contractor is to maintain full records, keep copies on site for inspection by the PM, and submit copies of particular parts of the records on request.  The records must include the following:

a. Identification of the element, item, batch or lot including location in the works.

b. The nature and dates of inspections by the Contractor or PM, tests and approvals.
c. The nature and extent of any non-conforming work found.

d. Details of any corrective action.

34. Materials testing.  It is the Contractor’s responsibility to carry out all materials testing and present all test results to the Authority on request and within the H&S file.  The Authority will carry out concurrence quality control material tests at regular intervals.
35. Notification.  The Authority requires to be informed in writing at least 10 days in advance of any tests and commissioning being carried out.  Access must be available to the Authority to carry out testing as deemed necessary by the Authority.
Generic Points - Post Construction

Completion / handover
1. Commissioning period.  Within the tender submission the Contractor shall submit a Works Commissioning Plan, setting out his commissioning proposals including the preparation of handover documentation.
2. Notice of completion.  The Contractor is to provide the PM at least five days notice of the anticipated dates of Practical Completion of the whole or parts of the Works. 

3. Mechanical and electrical services.  Mechanical and Electrical Services must have final tests and commissioning carried out by the Contractor so that they are in full working order at Practical Completion.  This includes buried but not connected cables and pipelines.

4. Timing of tests and inspections.  The Contractor is to agree dates and times of tests and inspections with PM four days in advance, to enable the PM and other affected parties to be present.  On the previous working day to each such test or inspection the Contractor is to confirm to the PM that the work or sample in question will be ready or, if not ready, agree a new date and time.

5. Test certificates.  The Contractor is to submit a copy of each certificate to PM as soon as practicable and keep copies of all certificates on site.  Copies should be included in the Health and Safety File on handover of the works.

6. Work at or after completion.  The Contractor is required to undertake the following works prior to handover.

a. Make good all damage consequent upon the work.

b. Remove all temporary markings, coverings and protective wrappings unless otherwise instructed.

c. Clean the works thoroughly inside and out including all accessible ducts and voids; remove all splashes, deposits, efflorescence, rubbish and surplus materials consequent upon the execution of the work.

d. Cleaning materials and methods to be as recommended by manufacturers of products being cleaned, and to be such that there is no damage or disfigurement to other materials.

7. Security at completion.  The Contractor is to leave the Works secure with all accesses locked.  Account for and adequately label all keys and hand over to PM with itemised schedule, retaining duplicate schedule signed by PM as a receipt.


8. Making good defects.  The Contractor is to make arrangements with the PM and give reasonable notice of the precise dates for access to the various parts of the Works for purposes of making good defects.  The PM is to be informed by the Contractor when remedial works to the various parts of the Works are completed and ready for approval.

9. Inspection, testing and commissioning.  The installations shall be tested and inspected in accordance with but not limited to the current CIBSE Codes, BS7671:2008+A3:2015 Requirements for Electrical Installations, IEE Wiring Regulations 17th Edition, 3rd amendment where appropriate, etc.  Advance notice of tests shall be given (minimum of 7 days prior to notification).  

10. Test and inspection certificates are to be approved by the Authority, preferred document templates will be provided by the Authority on request.  Test certificates shall serve as a record that the item referred to has been shown under test to meet the requirements of the specifications and of British Standards as applicable and shall be dated, numbered and clearly referenced to the item tested by means of serial, chassis or other manufactures reference number permanently marked in a conspicuous position.  

11. The calibration certificates for the testing of the equipment are to be available on request to be shown to the Authority for scrutiny.  The Contractor shall ensure all calibrations are in date.  The Authority reserves the right to have an independent electrician available during the test and inspection phase.  

12. Any defects of workmanship, materials or non-compliance with the specifications or other irregularities which become apparent during the tests shall be rectified by the Contractor, at his own expense, until the whole work is free from defects and in full working order to the complete satisfaction of the Supervising Officer.

13. All materials used for construction of permanent works shall have suppliers’ specifications and/or testing certificates available.  Where materials are used as part of a whole or in conjunction with other materials, and in any case where site testing is required by best practice, verification of quality and specifications should be allowed for the parts / items / products (suppliers’ specification) as well as the whole (site testing).

14. Defects liability period.  A defects liability period shall apply for the works as detailed above.  The Contractor will be responsible for making good at his own expense any defects in the works arising within that period.  The contractor is to ensure that a defects inspection is conducted 2-4 weeks prior to the end of the liability period in order to release the contract retention.

15. Operations and maintenance documentation.  Upon completion of the works the Contractor shall forward all manufacturers’ details relating to equipment/materials used to the Authority for inclusion into the O&M Manual/H&S File.  Refer also to Construction, (Design and Management) Regulations 2015 (CDM 2015) & appropriate ACOP, this documentation less ‘As Built Drawings’ is to be made available at the Pre Board of Officers not less than 10 days before the due project handover date.  A full list of snagging items shall be produced and presented to the Authority with a rectification programme at this very same board.

Health and safety file

16. Upon project completion the H&S file shall be presented to the Authority before the Board of Officers is convened and in compliance with (CDM 2015) & appropriate ACOP.

17. Presentation of health and safety file.  The Contractor is to provide the PM with three copies of the H&S File.  The Manual is to be contained in a series of A4 size, plastic covered, loose leaf, four ring binders with hard covers, each indexed, divided and appropriately cover titled.  Selected drawings needed to illustrate or locate items mentioned in the Manual, where larger than A4, are to be folded and accommodated in the binders so that they may be unfolded without being detached from the rings.  The main set(s) of as-built drawings will form Annex(es) to the Manual.

18. The health and safety file.  The Contractor shall be required to complete the Project Health and Safety File on completion of the works, three copies of which will be provided to the Authority at handover. Advice can be sought from the Authority if required.  The H&S File provides information required for future construction work, which includes cleaning, maintenance, alterations, refurbishment and demolition.  The Manual is to consist of the following parts, sub-sectioned as appropriate.

a. Section 1: H&S.  The Contractor is to provide a description of the site and the buildings thereon. This is to include details of construction methods and materials, which may present significant residual hazards in the future.

b. Section 2: Certificates.  The Contractor is to provide a copy of all Test Certificates (including but not limited to electrical circuit tests, start and commissioning tests) for the installations and plant, equipment, valves, etc, used in the installations. Warranty Certificates and guarantees are also to be included in this section.

c. Section 3: As-built drawings.  The Contractor is to provide as-built drawings recording details of all construction, electrical and mechanical work. A fire strategy for the site should also be included with drawings showing emergency escape routes, location of emergency and fire fighting systems, services shut-off valves, switches, etc.

d. Section 4: Operation & Maintenance (O&M) schedules.  The Contractor is to provide recommendations as to the preventative maintenance, frequency and procedures to be adopted to ensure the most efficient operation of the systems. Manufacturer’s O&M schedules are to be included. Diagrammatic drawings of each system indicating principal items of plant, equipment, and valves are also to be included.

e. Section 5: O&M manuals.  The Contractor is to provide copies of manufacturers’ current literature for all products for which the particular proprietary brand has been chosen by the Contractor, including COSHH data sheets, catalogue list numbers and manufacturers recommendations for cleaning and maintenance.  The mechanical and electrical systems section shall contain a full description of each of the systems installed, written to ensure that the client fully understands the scope and facilities provided.  All manufacturers technical literature for items of plant and equipment, assembled specifically for the project, including detailed drawings, electrical circuit details and operating and maintenance instructions are to be included.

19. Draft health and safety file.  A complete draft of the Manual must be submitted by the Contractor, not less than 4 weeks before the date for submission of the final copies of the Manual.  This is to be amended in the light of any comments and resubmitted to the PM.  Do not proceed with production of the final copies of the Manual until authorised to do so by the PM.
� DIO SDT (B) is the Authority for this Contract.
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