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SECTION 4

BASIC MATERIALS AND METHODS

4.01.00
GENERAL PROVISIONS

       .01
Authorities And Regulations:
Comply with the requirements of the local “Authority Having Jurisdiction/Government Electrical Inspectorate” in the inspection and acceptance of the installation.

CODES:
Where applicable, meet and/or exceed the requirements of:-

a) The latest edition of BS 7671 – Requirements for Electrical Installations as published by the British Standards Institution (BSI) and the Institution of Electrical Engineers (IEE). [This code is applicable where no electrical code is specified, as well as wherever specifically mentioned.]
b) The latest edition of NFPA 70: the National Electrical Code (NEC), International Edition as published by the National Fire Protection Association (USA).  
   .02
Products and Material Standards:

All products, materials and components forming any part of the installation must be listed for the conditions under which they are used according to the applicable code.  Such listing shall be done by an approved product testing & certification body and bear the label of the said body. Approved certification bodies include, for example, CE mark, Kitemark Certification, Underwriters’ Laboratories (UL), and CSA International. 

   .03
Tests:
At the time of final inspection and test, all connections at panels and all splices, etc., must be made
Each entire wiring system must test free from short circuits and ground and have an insulation resistance between conductors and ground of not less than that required by the Government Electrical Inspectorate, and based on a voltage level required by the relevant electrical code. Electronic devices such as RCBOs should be disconnected from the supply during insulation and earth fault testing.
4.02.00
CIRCUIT BREAKER PANELS

   .01
Materials:
All distribution boards shall be single phase or three phase as specified elsewhere with neutral bar and main switch, incomer circuit breaker or main RCD as necessary. These shall be of Crabtree Electrical Industries Ltd. or similar.
Distribution boards shall be of the flush or surface pattern as specified elsewhere in heavy sheet-steel cases of the 600-volt range with miniature circuit breakers, or RCD as necessary.

On all three phase distribution boards the number of neutral and earth terminals to be provided shall be the same as the total number of single phase, ways in the board.

The outer doors of all distribution boards shall be lockable either by means of a barrel type lock with detachable key and inner doors or by means of a modified door fixing screw.

Ample clearance shall be provided between live parts and the sheet-steel protection to allow cables to be brought to their respective terminals in a neat and workmanlike manner.

To separate opposite poles, a fillet of hard incombustible insulated material shall be provided of sufficient depth to reach the inside of the door.

The Electrical Sub-Contractor shall supply and install the distribution boards complete with miniature circuit breakers, or Residual Current Devices as on drawings and listed in panel schedule. These MCB and RCD shall be of Crabtree Electrical Industries Ltd.

Each circuit breaker panel shall be equipped with an engraved nameplate which indicates the name of the equipment (motor panel board, etc.) to which feeder conductors are connected.  The nameplate shall also indicate the size of trip fitted.  The panels shall be listed by an approved product testing & certification body and bear the label of the said body. Approved certification bodies include, for example, Underwriters’ Laboratories (UL), Kitemark Certification, CSA International. 
       .02
Workmanship:
In each panel, only the holes or entrances necessary to accommodate the required number of conduits or trunking shall be knocked out.  The insides of the panels shall be free from all sharp edges or projection likely to cause damage to wires or cables.  All wires and cables in the panel shall be free from splices, be neatly packed, and laced and fully insulated to the point of termination.  For every flush-mounted panel, a minimum of two empty 1” conduits are to be supplied and installed at the panel as follows: 1# conduit upward through the wall and terminate in the ceiling space; 1# conduit downward through the wall to the space below floor, except where the slab is on grade.  Where additional conduits are indicated on the drawings, these raceways shall be installed as specified.

Each panel board shall contain a circuit directory, permanently affixed to the panel door without obscuring any manufacturer information.  The directory shall have a description of the load on each branch circuit and the trip size of each branch.  The sizes of the feeder cable and conduit (where used) shall also be on the directory, as well as whether the panel is sub-fed or sub-feeds another panel.  At Practical Completion, the directory should be typed or printed, but where handwritten entries are made, they should be neat and legible.  By the end of the Defects Liability Period, a fully typed or printed directory shall be supplied and installed.

4.03.00
DUCT & CONDUIT SYSTEMS
   .01
Materials:
Components of underground duct systems for incoming electrics shall be listed and approved for this purpose.  Ducts shall be rigid non-metallic Schedule 40 conduit of standard weight, unless otherwise noted, directed or required.  Components of electrical conduit shall also be listed and approved for the required purpose and location.  Under no circumstances shall raceway smaller than 20mm in diameter be used.

All metal raceway in a system shall be of the same composition, e.g. galvanised steel.  Where a metal to non-metal or a rigid to flexible transition is required, it shall be by use of manufacturer-approved adapters or couplings.

All hangers and supports shall be substantial and designed for the duty.  Metal supports shall be non-rusting and non-tarnishing.  Non-metallic supports shall be corrosion- and/or UV-resistant, where applicable.

The following wiring methods are acceptable for use in conduit systems, where permitted:

(1) electrical metallic tubing (EMT)

(2) intermediate metal conduit (IMC)

(3) rigid metal conduit (RMC)

(4) flexible metal conduit (FMC)

(5) liquid-tight flexible metal conduit (LFML)

(6) rigid PVC conduit (includes Schedule 40, Schedule 80, etc)

(7) electrical non-metallic tubing (ENT)

(8) liquid-tight flexible metallic conduit (LFNC)

Where a wiring method is not specifically listed, the Engineer must provide written approval prior to use of said conduit.

    .02
Workmanship:
Ducts and conduits shall be stored and installed such that they are protected from physical damage before, during and after installation.  Conduit must be cut square and all burrs removed, such that no cable drawn through the assembled duct/conduit system may suffer any damage to the insulation.

Ducts/conduits may be jointed to each other or to accessories by permanent bonding of the two parts, by weatherproof expansion joint or by threaded joint, where appropriate.  Factory made elbows, bends and tees are acceptable only where approved in writing by the Engineer.

Bending of all non-flexible metal and rigid PVC duct/conduit not exceeding 25mm diameter shall be normally done cold using the manufacturer’s recommended apparatus.  To bend larger sizes of rigid PVC, conduit shall be heated until it is pliable for bending by inserting a large-sized steel pipe and using a heating apparatus approved for this purpose.  Such devices include box benders, hot tube benders, heating blankets and heat guns.  Where these products are unavailable, burners and blow lamps may also be used.  The number of bends between pull boxes, manholes or other pull points shall conform to the limits set forth in the current IEE Wiring Regulations.  The radius of all bends in a conduit run shall be sufficient to accommodate at least the minimum bending radius of the largest wire or cable to be installed in the given conduit.

During installation, all ducts, conduits, unfinished runs and terminations in pull boxes, cabinets, etc. shall be capped in an approved manner.

All hangers and supports shall be installed at a frequency in keeping with approved British or North American codes having relevance.  Where no code or authority is specifically mentioned, the specifications of the IEE Wiring Regulations shall be followed.

   .03
Fire Protection:

Wherever a duct or conduit system penetrates floors, walls, etc., where a given fire rating is required, a passive fire protection shall be installed to maintain the fire rating of the structural member.  In addition, this passive system shall be sufficient to reduce the spread of combustion products as well as the spread of fire.

Compliant systems may incorporate one or more intumescent and/or endothermic materials or devices, including but not restricted to:

(a) wraps

(b) sheets

(c) mats

(d) caulks

(e) sealants

(f) foam

(g) mortar

(h) pillows

(i) putty

(j) sprays

(k) tapes

(l) collars (cast-in or retrofit)

(m) transits

(n) mastics

(o) seals

Furthermore, the materials used for installation of the conduit system shall also comply with the relevant codes relating the spread of fire and combustion products.

4.04.00
LOW VOLTAGE CONDUCTORS

   .01
Materials:
All wire and cable shall be of soft-drawn annealed copper having a conductivity of not less than 90% of that of pure copper.  Each cable shall be continuous without weld, splice or joint throughout its length, shall be uniform in cross-section, free from flaws, scales and other imperfections.
All cables shall be of PVC or XLPE insulated only, and PVC-sheathed cables shall be 600/1000 volt grade to BS 6004:1969.  Single wire armoured cable shall be 600/1000 volt grade to BS 5467:1969, and all cables shall carry the BASEC seal of approval.

Cables and wires shall be listed and approved for the required purpose and location. All lighting and power sub-circuits shall be wired with cables no smaller than 2.5 mm2. All sub-main or feeder cables shall be wired with conductors no smaller than 6 mm2. Only signal or control circuits will be allowed to be wired with cables smaller than 2.5 mm2. In all cases, the voltage drop from the panel board to the load shall not exceed 1½ %. Larger cables may be used where necessary in order to meet the voltage drop requirements. 
   .02
Workmanship:

All cables shall be delivered to site on reels, with seals and labels intact and shall be installed directly from the reels. All cables shall be of one manufacturer throughout the installation.

No wire or cable shall be drawn into a raceway until all work of a similar nature, which may cause damage, is complete.

Powdered soapstone or a listed and approved cable pulling compound may be used as a lubricant where necessary.  No material which may be injurious to the wire or cable covering or insulation shall be used.  Where cable has been damaged during or after installation, the affected length shall be removed and replaced without defects, at no further cost to the Client.  Under no circumstances shall damaged cable be installed in any raceway.

Service entrance and main feeder conductors shall run their length in continuous pieces, without joints or splices.  Joints in branch circuits shall occur only where such circuits divide as shown on the plans, and shall then consist of one through circuit to which shall be spliced the branch from this circuit.

For fixed wiring provide coloured conductor insulation. If this is not practical, provide at least 150mm of close fitting coloured sleeving on to each conductor at the termination points. The colour code should be as follows:
· Conductors in single phase circuits: 
· Live: Brown 

· Neutral: Blue

· Grounding conductors: Yellow/Green
· Conductors in polyphase circuits:

· A Phase (L1): Brown
· B Phase (L2): Black
· C Phase (L3): Grey
· Neutral: Blue

· Grounding conductors: Yellow/Green
4.05.00
SOCKET OUTLETS
   .01 
Materials:
Socket outlets shall be of 240 volts range, 13 amps switch type, with rocker operated switch mechanism for the 240 volts system, and as approved for the 240 volts system. Socket out let shall conform to the BS1363 standard.
Socket outlets for 240 volts general power shall be of standard 3-pin type and that for the 240 volts UPS or computer power of non-standard 3-pin type.  Socket outlets shall normally be of switched type, unless stated otherwise.

Where metal socket outlet boxes are used they shall be galvanized and fitted with earth terminals.

All socket outlets shall be provided with appropriate and approved type plugs and shall be “two gang” unless specified otherwise.

All 240 volts socket outlets shall be as Crabtree Electrical Industries Ltd Capital Power type of an approved colour or approved equal.  The 115V socket outlets shall be of similar manufacturer and colour, and of the 15A 127V American Standard socket outlet.

Weatherproof outlets shall be such that prevent the ingress of water while in use. 
   .02
Workmanship:
Outlet boxes for lighting switches shall be mounted at a standard height of 1375mm from floor and shall be located 230mm from jamb on the lock side of the door as finally hung, whether so indicated on the plans or not.  Wall outlet boxes for receptacles and other devices shall be located at a height of 300mm from the floor, except where otherwise noted, directed or required.  Attention is called to the fact that the locations of outlets for apparatus, or equipment on the contract drawings are only approximate; outlets shall be installed to clear all ductwork and piping.

Where rows of ceiling outlets occur, special care shall be exercised regarding alignment of such outlets.

4.06.00
PULL WIRES:
This Contractor shall furnish and install a 2.5mm2 iron pull wire in every empty conduit or trunking installed, to facilitate the future installation of wires.  Identify each terminus of pull wire with linen tags with complete information as to service and the location of the other terminus of the wire.

4.07.00

ISOLATORS:

Generally, Isolators shall be heavy-duty pattern, with sheet steel enclosures, with rust protected and finish grey stove enamel.  Front access doors shall be fitted with dust excluding gaskets and shall be interlocked so they cannot be opened when the switch is "On".  Operating handles shall be lockable, in the "Off" position and shall have visible "On-off" indication.  For office areas the type of isolators, will be approved by the Mechanical and Electrical Engineer. For out-door use the isolators shall be to IP65 in Thermoplastic enclosures.  Isolators shall be either of MEM or MK Manufacturing or approved equal.

Isolators shall be of the appropriate voltage rating and shall be clearly marked with their "current ratings".

The isolators shall be of triple pole or 1 pole type as appropriate.

The isolators shall be of the quick break type.

Isolators shall be supplied complete with the corresponding HRC fuse links whenever specified.

4.08.00
LIGHTING FITTINGS:
Light fittings described in the schedule and shown on the drawings shall be supplied and installed under this contract to include all necessary assembly, wiring, erection and commissioning. 
All light fittings shall be installed in the location shown on the drawings.  Recessed fixtures shall be supported independently, and the ceiling shall not be used as the sole support.

The fittings shall be properly aligned, levelled and free from warps, dents or other defects at the time of acceptance.  Hangers, frames, supports and trims shall be of the non-rusting, non-tarnishing type and be installed in an approved manner.  Fittings shall be cleaned and installed complete with lamps or tubes as detailed.

At the time of acceptance of the installation all lighting fittings shall be equipped with lamps of correct type and wattage and functioning correctly.  All necessary hangers shall be to the account of this Contractor.

Fluorescent light fixtures shall be complete with rapid start control gear, daylight tubes and bi-pin lamp holders, except where otherwise specified.

The built-in rapid start ballast units of fluorescent light fixtures shall include radio interference suppressors and capacitors to correct the fixtures' power factor to a minimum of 0.85. 

All emergency lights shall be self contained, three hours type fittings.  The finish shall be ordered to match ceiling or wall finishes as approved by the Mechanical and Electrical Engineer.

All lighting luminaries shall be suitable for power supplied specified with a + 10% variation in voltage

4.09.00
SWITCHES:
    .01 
Wall switches:
Lighting switches shall be Crabtree Electrical Industries Ltd Rocker grid Modular System, or approved equal, rated for 240 volts and at least 6 amps unless otherwise indicated.  All switches shall be of an approved colour.

Switches shall be one way, two way or intermediate as required and generally where mounted together they shall be fitted in one box under a common plate. Separate boxes shall be provided where these switches control circuits connected to different phases of the supply. No more than one phase shall be connected in a switch assembly. Generally all switches for interior use shall be the flush type except where otherwise specified or indicated on the drawings.

Weatherproof switches shall be the front rotating disc type with aluminium covers and corrosion resistant galvanised boxes, and must be fitted with gaskets.
Where switch boxes are galvanized they shall be fitted with earth terminals.

      .02

Dimmer Switches:
Single Dimmer Switches capable of controlling 230V 50Hz fluorescent loads shall have the following:

1. Green LEDs indicate light level

2. Light softly fade to ON/OFF

3. Auto load sensing capability

4. Double-tap to full on

5. Memorises last light level

6. Replaces a standard switch

7. Single dimmer for 230V loads only

8. CE approved

9. Auto-reset thermal overload protection

10. Lightning strike surge protection

11. Voltage regulation

.03 
Occupancy Sensors:
Occupancy sensors described in the schedule and shown on the drawings shall be supplied and installed under this contract.

The occupancy sensors shall cover designated areas and shall have timers adjustable between 1 and 5 minutes minimum and 30 minutes and 2 hours maximum. They shall be set to nominal 30 minutes. 

.04 
Photocells/Daylight Switches:
Photocells/Daylight Switches shall be supplied and installed under this contract. The quantity and location of installation will be determined by the contractor in order to satisfy the switching requirements indicated on the drawings. 

4.10.00
PLATES

   .01
Materials:
Unless otherwise specified, wall plates shall be insulating, high-heat, non-hygroscopic and ivory colour unless otherwise indicated.  All plates shall have a smooth surface without moulded decorative patterns of any type.  Where required or specified, plates shall be of non-rusting, non-tarnishing metal of cadmium plated or stainless steel finish, listed and manufactured in accordance with an approved code or industry standard.   
    .02 
Workmanship:
Wall plates shall be mounted flush with the wall or box and firmly fixed and parallel to the nearest wall.

All unused boxes on practical completion shall be covered with a blank, white plate with the pull wire rolled into the box.

4.11.00
GROUNDING (EARTHING) AND BONDING:
Unless otherwise specified, the system of grounding and all bonding and grounding within the system shall conform to the current requirements of The IEE Wiring Regulations and the International Standard IEC.  Other articles may be applicable such as the following British Standards: 
EN 61140, Protection against electric shock – Common aspects for installation and equipment (IEC 61140)

HD 60364-4-41, Low-voltage electrical installations – Part 4-41: Protection for safety – Protection against electric shock (IEC 60364-4-41:2005, mod.)

HD 60364-4-444 1), Low-voltage electrical installations – Part 4-444: Protection for safety – Protection against voltage disturbances and electromagnetic disturbances (IEC 60364-4-44:2007, mod.)

HD 60364-5-54:2007, Low-voltage electrical installations – Part 5-54: Selection and erection of electrical equipment – Earthing arrangements, protective conductors and protective bonding conductors (IEC 60364-5-54:2002, mod.)

All non-current carrying metal work of the electrical installation, equipment, lighting, fittings, fixtures, etc. shall be efficiently bonded and earthed.  The identified neutral wire of the interior wiring system shall also be permanently earthed at the main switch-board only.

The system ground conductor shall be connected to the supply side of the main circuit breaker and soldered to an approved ground clamp and securely bonded to the grounding electrode.  While the electrode used is often one or more copper rods, copper plates or mats may also be used if approved.  The sizes of the ground conductor and electrode(s) shall conform to The IEE Wiring Regulations, Part 5 Chapter 54.

The system grounding conductors shall be protected from mechanical damage by rigid metal (steel) conduit, to which the conductors shall also be securely bonded to ensure proper earthing.

Earthing protective conductors shall be drawn into all non-metallic conduit and boxes and bonded to boxes, fixtures, outlets, etc.  At each apparatus to be earthed, the earth continuity or bonding conductor shall be attached via the grounding terminal provided or by a brass screw 4.8mm in diameter, and tightened by a nut if the case is too thin for threading.  The attachment of this grounding terminal shall be so arranged as not to affect the overall appearance of the fixture or box.

Other systems to be bonded to the grounding system are also covered by The IEE Wiring Regulations, Part 5 Chapter 54.  Such systems include metal water and gas piping in or near building and exposed structural steel in steel frame buildings.

4.12.00
SUPPORT SYSTEMS FOR LIGHTS AND TRUNKING

Where required, the Contractor shall install complete a strong, economical support system for lighting fixtures, cable basket and galvanised trunking.  The system shall be affixed to floor or roof slab, pillars and walls as approved by the Structural Engineer.  The system shall be capable of true and rigid alignment with the strength and capacity for future modification when lighting fixtures and trunking must be added.

The system shall be well finished and/or painted and bonded to the earthing system as required.
4.13.00
MARKING AND LABELLING
   .01
General:
The Contractor is responsible for marking and labelling the services and equipment in order to provide a ready means of identification. A consistent scheme should be used across all services elements of the project. The marking and labelling text should be identical to the text and terminology used in the operating and maintenance manuals. The marking and labelling applies to conduits, ducts, cables, isolating switches, receptacles, electrical services rooms, switchboards and switch board components. For locations that are exposed to weather, durable materials should be used. 
Isolating switches and outlets should be labelled to identify the circuit origin. Cables should be labelled to identify their origin by means of legible indelible marking. 
Switchboards and panels should have external labels that identify the name and the voltage rating of the equipment as per the design.

Labels should be located so that they are easily seen and are either attached to, below or next to the item being marked. They should be fixed using screws, rivets, proprietary self adhesive labels or double-sided adhesive tape as appropriate for the surface to which the labels are being affixed and the conditions of the same. 
   .02
Materials:

The following materials may be used for labels and notices:

a) Cast metal
b) For indoor applications only, engraved two-colour laminated plastic
c) Proprietary pre-printed self-adhesive flexible plastic labels
d) Stainless steel or brass ≥ 1 mm thick with black filled engraved lettering.

   .03
Submittals:
Before marking and labelling, the Contractor must submit the following to the Engineer for approval: 
a) Samples of the proposed labels

b) A schedule showing for each item or type of item:
-
A description of the item or type of item sufficient to identify it

- The proposed text of the marking or label
- The proposed location of the marking of label

   .04
Underground Services:
The routes and locations of all underground services, such as cables and conduits, must be accurately recorded before backfilling. This information must be included on the record drawings. 
Marking tape should also be placed over all underground services to provide proper warning to persons of the presence of the services during future excavation. Electric bricks, covers, or orange marker tape bearing the words ‘WARNING – electric cable buried below’ may be used. 
4.15.00
 ELECTRICAL WIRING FOR MECHANICAL EQUIPMENT

.01
General:
Except for such items as are normally wired up at their point of manufacture and so delivered and unless specifically noted to the contrary herein or on the drawings the Electrical Contractor shall do all the electric wiring of every character for power supply as described on the drawings and in the specifications.  His work shall normally terminate at suitable isolators placed within the mechanical spaces served or as other-wise indicated on the drawings or in these specifications.  His work excludes control wiring of other contractors unless specified to the contrary.

       .02   Specific Requirements:
The responsibility for specific elements of electrical wiring for mechanical equipment shall be as follows:-

.02.01   
Energy Management Systems (Controls):

All control wiring, trunking, conduit, boxes etc. shall be installed by the A/C Contractor or his specialist domestic sub-contractor to form a complete and operational system.  This work shall comply with the applicable codes, standards and best practices in the industry.

.02.02   
Air- Handling Units:

Wiring up to and including isolators by the specialist Electrical Contractor.  Wiring from isolators including starters by specialist Air-Conditioning Contractor.

.02.03   
 Chillers & Pumps:
Isolators and wiring up to isolators by the specialist Electrical Contractor.  Wiring between isolators and equipment in flexible liquid tight PVC covered metal conduit and final connection at equipment by the specialist Air-Conditioning Contractor.

.02.04   
   Exhaust & Intake Fans:

Wiring by specialist Electrical Contractor as indicated on drawings.  Final connections at fans by specialist Air-Conditioning Contractor. The specialist Electrical Contractor to install a suitable disconnect switch next to each fan for maintenance purposes.

.02.05   
  Motorized Dampers: 
Power wiring to junction box by specialist Electrical Contractor who shall terminate at disconnect switch in ceiling void for final connection to damper motor with flexible cable by the specialist Air-Conditioning Contractor.

.02.06   
   Duct Heaters:
Power wiring by specialist Electrical Contractor to isolator or receptacle.  Control wiring by specialist Air-Conditioning Contractor.
4.15.00
         ELECTRICAL AND TELEPHONE MANHOLES 
.01
Construction:
The electrical and telephone manholes are to be constructed to the internal dimensions noted and in the locations shown on the drawings. All manhole structural information is to be supplied by the Structural Engineer. 

 .02
Conduits:
All conduits entering the manholes are to be complete with bellmouth end fittings to ensure that cables are not damaged during installation. Conduits should be placed in such a way to ensure the longest bending radius possible for the cables being pulled where those cables must change direction. After final installation of cables, all conduit openings are to be sealed with a water proofing foam to prevent the ingress of water into buildings.  
.03
Manhole Covers:

All manhole covers are to be Class B125. All 4ft x 4ft manholes must have covers with a 3ft x 3ft clear opening (Eccles DU122 or approved equal). All 4ft x 3ft manholes must have covers with a 3ft x 2ft clear opening (Clark Drain 752 KMB or approved equal).

4.16.00

SURGE PROTECTION (TVSS)  
INTENSIONALLY LEFT BLANK
4.17.00

TRANSFORMERS
       .01
Transformers for Non-Linear Loads:
Furnish and install, as indicated on the electrical plans, three phase 400/230 volts primary - 208/120 volts secondary 50Hz and single phase 230 volts primary -120 volts secondary 50Hz dry-type transformers, type suitable for the typical non-linear load service (K4 Level)
Transformers coils shall be of the continuous wound construction and shall be impregnated with nonhygroscopic, thermosetting varnish.

Transformers 15 KVA and larger shall have a minimum of six (6) -2.5% full capacity primary taps for 400 primaries.  Exact voltages and taps to be as designated on the plans or the transformer schedule.

Transformer insulation shall be a recognized 220oC system.  Neither the primary nor the secondary temperature shall exceed 220oC at any point in the coils while carrying their full rating of non-sinusoidal load.  
       .02
Construction:

All cores to be constructed with low hysteresis and eddy current losses.  The core flux density shall be well below the saturation point to prevent core overheating caused by harmonic voltage distortion.  

Transformers shall be common core construction.  Transformers utilizing more than one core, or Scott-T connections, shall not be acceptable.

The transformer secondary neutral terminal shall be sized for 200% of the secondary phase current.

The transformer enclosures shall be ventilated and be fabricated of heavy gauge, sheet steel construction.  The entire enclosure shall be finished utilizing a continuous process consisting of degreasing, cleaning and phosphating, followed by electrostatic deposition of a powder coating and baking cycle.
       .03
Transformer Schedule:
	Designation
	PHASE
	KVA
	PRIMARY VOLTAGES
	SECONDARY VOLTAGES

	TX-FAP
	3
	2
	400
	115/200

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


         .04
Submittals

The contractor must submit, as part of their tender, a package complete with cut sheets and brochures for their proposed product and system to meet the above mentioned specifications. 

4.18.00
PENETRATIONS THROUGH ROOF
All penetrations through the roof must be properly weatherproofed to prevent the ingress of water using the penthouse details shown on the drawings. The contractor may recommend alternatives which must be approved by the engineer and architect. 
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