ANNEX E
Workmanship, Safety, Testing and Handover Requirements
Electrical distribution, earthing, testing and commissioning works – UNHCR Humanitarian Hub, Nyinyang · Revised November 2026
This annex sets the minimum standard of work. The depths and mounting heights below are project requirements; the UNHCR-designated engineer may adjust them in writing for actual site conditions.
1. Standards
Work must comply with the approved drawings (Annex C: drawing E.1, Electrical Site Plan, dated 12 October 2026, and the prefab electrical drawings), applicable Ethiopian requirements, the manufacturers' instructions and the following parts of IEC 60364:
	Standard
	Subject

	IEC 60364-4-41
	Protection against electric shock

	IEC 60364-5-52
	Selection and installation of cables and wiring

	IEC 60364-5-54
	Earthing arrangements and protective conductors

	IEC 60364-6
	Inspection, testing and verification

	IEC 60364-7-701
	Locations containing a bath or shower



Any conflict between drawings, standards, site conditions and instructions must be referred in writing to the supervising engineer before the affected work starts. All electrical work is carried out by qualified electricians under the full-time site supervisor.
2. Materials
1. Install only materials supplied by UNHCR (Annex F) or approved in writing. The contractor-supplied duct (Annex B, item B3) must be of the same type as Q30057 and approved before installation.
1. Check each item for damage, correct rating and suitability for its location before installing it. An item being available does not make it suitable.
1. Use the cable types and sizes shown on the drawings. Never reduce cable sizes, omit protective earth or bypass protective devices to make up for missing materials.
1. Keep unused materials secure and return them at handover.
3. Underground cables and ducts
	Location
	Minimum cover to top of cable or duct

	Areas without vehicle traffic
	600 mm

	Road crossings and vehicle areas
	800 mm, with load-rated duct or mechanical protection



1. Locate existing underground services before excavating. Dig by hand near known services.
1. Provide at least 100 mm of stone-free bedding below and above the cable or duct, and warning tape 200–300 mm above it.
1. Use ducts at crossings, building entries and exposed locations. Respect the cable's minimum bending radius.
1. Use only cables suitable for direct burial or wet duct conditions. Avoid buried joints; any joint needs an approved burial joint kit.
1. Backfill in compacted layers without damaging cables. Reinstate surfaces.
4. Cable routing and connections
1. Run cables neatly in straight horizontal or vertical lines, supported by suitable clips, trays or conduits at the spacing the manufacturer recommends.
1. Cables must not hang from terminals, plugs or fittings. Protect them from sharp edges, heat and sunlight; use UV-resistant accessories outdoors.
1. Use glands and strain relief at every entry. Seal wall and roof penetrations against water and pests.
1. Make all connections inside enclosures with proper terminals. Twisted joints covered with tape are not accepted.
1. Label every cable at both ends with its circuit reference.
5. Distribution boards
1. Fix boards securely, level and accessible, with clear working space in front. Close all unused openings.
1. Mount the main switch at about 1,400 mm and no device above 1,800 mm from floor level, unless the approved drawing states otherwise.
1. Tighten terminals to the manufacturer's torque. Keep neutral and earth separate as designed; add no extra neutral–earth links.
1. Label each board with its name and source of supply, and fix a circuit schedule inside the door.
1. Check phase balance and protective-device ratings before connecting any onward supply.
6. Sockets, switches and lighting
	Item (new installations)
	Height to centre, from finished floor

	General indoor socket outlets
	450 mm

	Light switches
	1,100 mm

	Sockets above worktops
	About 200 mm above the worktop

	Outdoor sockets
	1,200 mm above ground or platform

	Wall-mounted indoor lights (where no height is shown)
	2,200–2,500 mm



1. Socket circuits up to 32 A must have RCD protection of 30 mA or less. Sockets in shower and wash areas must comply with IEC 60364-7-701 zones.
1. Outdoor sockets and fittings must be weatherproof, including when a plug is connected, and placed above any flood level.
1. Fix light fittings to a sound support, never to the cable or a weak ceiling panel alone. Aim outdoor lights at paths, entrances and the perimeter without unnecessary glare.
7. Earthing and bonding
1. Follow the approved earthing design on drawing E.1: Cu 25 mm² conductor, electrodes E1–E6 and connection to the main earthing bar.
1. Before starting, the supervising engineer confirms the earthing arrangement, electrode depth and the maximum acceptable earth resistance.
1. Use corrosion-resistant buried connections and provide an accessible test point at each electrode.
1. Bond boards, container and prefab frames and other conductive parts as designed. Do not substitute smaller conductors for the specified Cu 25 mm².
8. Supply sources and energisation
The site has several possible sources: solar/battery inverters and a generator, which may start automatically. Before work on any circuit, isolate all sources. The contractor must not change protective settings or make supply interconnections without written approval. Energisation requires written authorisation from UNHCR and confirmation from the hybrid-system installer.
9. Health and safety – minimum requirements
	Hazard
	Minimum control

	Electric shock
	Isolate, lock and tag all sources; prove dead with a tested voltage tester; use insulated tools. No live work.

	Excavation
	Locate services first; barricade and sign open trenches; keep spoil back from the edge; provide safe access; inspect trenches daily and after rain.

	Work at height
	Use sound ladders or platforms on firm ground; keep three points of contact; no work at height alone.

	Fire
	Keep a suitable extinguisher at each work area; no hot work without permission; keep the site tidy.

	Testing and energisation
	Barrier the test area; warn other workers; follow the agreed energisation procedure.

	PPE and first aid
	Helmet, safety shoes, gloves and eye protection as required by the task; a first-aid kit and a trained first-aider on site; emergency contacts displayed.


Report every accident and near miss to UNHCR on the same day. UNHCR may stop any unsafe work.
10. Inspection hold points
Work must not continue past a hold point until the UNHCR representative has inspected and released it, or has waived the inspection in writing.
	No.
	Hold point
	Record

	H1
	Survey report and material count approved
	Signed report and handover record

	H2
	Interface meeting with the hybrid-system installer held
	Meeting minutes

	H3
	Trenches, ducts and cables before backfilling
	Photographs, depths and route sketch

	H4
	Earth electrodes and buried conductors before covering
	Photographs and electrode test results

	H5
	Boards and circuits before energisation (dead tests complete)
	Signed test sheets

	H6
	Final inspection and handover
	Defect list closed, handover documents


11. Testing and commissioning
Test according to IEC 60364-6, using calibrated instruments (calibration within the last 12 months). The tests include:
	Before energisation (dead tests)
	After energisation (live tests)

	Visual inspection: materials, ratings, labels, terminations
	Polarity and phase sequence

	Continuity of protective and bonding conductors
	Earth fault loop impedance / automatic disconnection

	Insulation resistance (sensitive equipment disconnected)
	RCD trip time and current

	Earth electrode resistance
	Function of sockets, lights, timers, fans, alarms and the switch enclosure



Record on signed test sheets: the board and circuit, measured value, acceptance value and pass/fail. Correct any failure and retest. Record the phase loading at each site board.
12. Handover documents
1. As-built drawings (PDF and editable format) showing actual cable routes, depths, board locations, circuits and earthing; board and circuit schedules; signed test sheets.
1. Photographs of all buried work, the material reconciliation, equipment manuals, the training attendance record and the closed defect list.
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