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The aim of this Manuals/Books is Consistency for Electrical Green & 

Brownfields Projects from 10,000.00 Man-Hours to 500,000.00 Man-

Hours the same norms /speeds/times for the same item every time so 

we can measure our results every time 

  

All the norms / speeds are given in MATRIC Units of Measure (UOM) 

The are 4,040 Total Norms+/- 483 pages In this manual 

 

Electrical Construction Norms Green & Brownfields Norms   $ 500.00 

 

 

The write up for the electrical page  

The books / manuals will bring consistence every time by using the same norms / speeds for the 

same item which will help in measuring performance and with the project factor explained as to 

what to look for 

 

The index is clear and show the section of the electrical construction section when you start the 

Calculation of the BOM/BOQ use a WBS to Group the different man-hours section which will give 

you the basic man-hours Plus the increase with project factor will give you the project Productive 

man-hours in there WBS Groups  

 

from this we see where the works is in the project. Once this has been achieved you can now put 

together your none productive cost based on the man-hours i.e. if a project duration is not given 

you could assume one not to long but not to short (Inform the client he will get feedback to you)  

 

when putting together the none productive cost for personal they may be required to start one of 

two months early before the actual start date Planning, Organization, Set up of the site 

establishment Accommodation etc. etc. and up to 3 months after the close out of the project  

 

when looking at the WBS/Activity man-hours you will  be able to see the required number of 

supervisor required for each WBS/Activity  
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The Number and type 

of tools required for 

each discipline on site  

both hand tools & 

Power tools 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  What does a BOQ/BOM give us 

Basic Project man-hours 

Total Project Man-hour 

once the project factor 

has been applied 

Materials to be purchased  
The sizes of your site 

establishment laydown 

area and the number of 

offices size of stores 

changes room ablutions 

Transport etc. etc.  

We now have the average labour 

Resource’s required based on the 

BOQ/BOM on the project man-

hours un skilled, Semi skilled, 

artisan/ journey man, Foreman, 

Supervisor 

Average man-power required 

Based on the project duration 

the number of days per week 

hours per day 

All this information can now be transferred 

to another system to monitor the whole  

project process 
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Pure Electrical & Instrumentation Heavy Industrial Green & Brownfields Upgrades 

Includes Following 

483 Pages with 3,809.00 +/- Electrical Construction Norms / Speeds  

 

  

 

Index           Pages 7  to 44 

Preambles           Pages 45 to 65 

Introduction          Pages 66 to 80 

Project Factor         Pages 81 to 98 

Project safety write up        Pages 99 to 100 

Why a WBS Structure        Pages 101 to 105 

Basis of norms         Pages 106 to 107 
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Cable supports           Pages 110 to 113 

Preambles Cable supports           Pages 114 

Individual factors (IDF) for this section       Pages 115 to 118 

1.1.1   Racking, Trays, and Ducting Paint or Galvanized OL 76 type    Page 119 

1.1.2   Mounted on to C Rail in/on wall floor and on ceiling     Page 120 

1.1.3  Mounting of pre manufactured covers      Page 120 

1.1.4  Installation of dividers on rack       Page 120 

1.1.5   Flat, angle channel iron as a spacer as brackets or cable runner   Page 121 

1.1.6   Channel Iron          Page 121 

1.1.7   Flat Bar Iron          Page 122 

1.1.8   Wiring channel / Trunking        Page 122 

1.2.1  Cable racking trays wiring channel/trunking OL 76 type Stainless steel  Page 123 

1.2.2   Mounted on to C Rail in/on wall floor and on ceiling     Page 124 

1.2.3   Mounting of pre manufactured covers      Page 124 

1.2.4  Installation of dividers on rack       Page 124 

1.2.5   Flat, angle channel iron as a spacers as brackets or cable runner   Page 125 

1.2.6  Channel Iron          Page 126 

1.2.7   Wiring channel / Trunking        Page 127 

1.3.1   Cable racking trays wiring channel/trunking OL 76 type Aluminium   Page 128 

1.3.2   Mounted on to C Rail in/on wall floor and on ceiling     Page 128 

1.3.3   Mounting of pre manufactured covers      Page 128 

1.3.4   Installation of dividers on rack       Page 128 

1.3.5   Wiring channel / Trunking        Page 129 

1.4.1  Basket type HDG tray & Cable tray       Page 130 

1.4.2   Mounted on to C Rail in/on wall floor and on ceiling     Page 131 

1.4.3   Mounting of pre manufactured covers      Page 131 

1.4.4   Installation of dividers on rack       Page 131 

1.5.1   Installation of wiring channels/trunking Steel type     Page 132 

1.5.2   PVC Type          Page 132 

1.6.1   Conduits, Piping section        Page 133 

1.6.2  Conduits Light & Heavy, PVC light & Heavy, Flexible conduits,  

Opened and closed type installation       Page 134 

1.7.1   Conduit as protective Piping        Page 135 

1.8.1   Water Pipe as a protective piping Including manufacture of simple 

 brackets or supports           Page 135 

1.8.2  Water Pipe as a protective piping Without  manufacture of simple 

 brackets or supports           Page 136 

1.8.3  PVC Pipe as a protective piping       Page 136 
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Cable routing Earthing  Index 

1.9.1    `Conduit Per meter imperial measurement     Page 137 

1.10.1   Piping steel / impulse lines Steel pipe/ stainless steel  Pages 138 to 139 

1.11.1   Copper piping single & multiple     Pages 140 to 141 

1.12.1   Pneumatic piping single & multiple      Page 142 

1.12.2   Pneumatic piping single & multiple      Page 143 

1.13.1   Copper piping used in compressed air feeders    Page 144 

1.14.1   Earthing         Page 145 

1.14.2   Earthing Earth Rod        Page 146 

1.15.1   Lightning protection        Page 146 

1.15.2   For pipe diameter to inches       Page 147 

1.15.3   Lightning protection (EARTH BAR)      Page 147 

1.15.4   Lightning protection Length of parapet spike     Page 148 

1.15.5   Solid Wire up to mm        Page 149 

1.16.1   Steel (manufacturing of brackets)      Page 150 

1.16.2   Steel (manufacturing of brackets) Manufacturing of supports   Page 151 

from drawings          

1.16.3   Steel (manufacturing of brackets) Manufacturing of sheet steel  Page 152 

 Parts Thickness of sheet steel in mm       

1.16.4   Steel (manufacturing of brackets) Drilling of holes of up to mm   Page 153 

1.17.1   Excavation         Page 154 

1.18.1   Chasing         Page 155 
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Index/Contents     

2 Cables, wires up to 1 kV & 30kV Termination / Connection Power, Control and Instrumentation and 

jointing of cables with Accessories up to 1kV & 30kV       

 Cabling and wiring          

 2.1.1 Assembly and Wiring of boxes       Page 172 

 2.2.1 Drawing of wires into conduits       Page 173 

 2.3.1 Laying of flat type cables (stage / machine)     Page 174 

2.4.1Laying of armoured and unarmoured type Cables up     Page 175 

to 1kV multi core & single core Power and control Copper Cables 

 Laying of armoured and unarmoured type Cables up to  

 1kV multi core & single core 

2.5.1 Laying of armoured type Cables up to 1kV multi core    Page 176 

Power and control Aluminium Cables  

 2.6.1 Laying of single core unarmoured type Cables up to 1kV    Page 177 

  Power and control Copper Cables 

2.7.1  Laying of armoured type cables up to      Page 178 

Mv Ht 6,6, 11Kv 22Kv 33Kv Multi core & single core XLPE Power cables   

2.8.1 Laying of Dekoron type instrumentation Armoured     Page 179 

 & Unarmoured type Cables  up to 380v multi  

core & control Unscreened  

 2.9.1 As above Pared and triad cable Overall Screened     Page 180 

 2.10.1 As Above Pared & Triad overall screened &      Page 181 

individually screened  

 2.11.1 Laying of Tough Rubber sheath Power Cables     Page 182 

Unarmoured Cables up to 1kV multi core Power & Control 

cables medium mechanical stresses cord flex Black outer sheath  

Underground machines, surface stackers re-claimers 

 tippers cars Laying of Tough Rubber sheath Power  

Cables Unarmoured Cables 
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Index/Contents  

Cables, wires up to 1 kV & 30kV Termination / Connection Power, Control and Instrumentation 

and jointing of cables with Accessories up to 1kV & 30kV 

 2.12.1 Laying of Tough Rubber sheath Power Cables     Page 183 

 Unarmoured Cables up to 1kV multi core Power & Control cables  

medium  mechanical stresses cordaflex Yellow outer sheath  

Mining industries on underground machines, surface stackers re-claimers tippers cars   

2.13.1 Laying of Tailing Cables Unarmoured type Cables     Page184 

up to 6,6kV to 25kV multi core Power cables   

2.14.1 Strapping & clamping lv & HT cables       Page 185 

2.15.1 Wiring of boxes and connection of equipment up to 1kV     Page 186 

Average value per termination for the complete   

wiring and mounting of Equipment in a Junction box /panels  

2.16.1 to 2.16.3 Termination of Un Armoured cables up to     Pages 187 to 189 

600/1000volts in Panels with NO Gland Plate fixing of cable by means of 

 clamping on to C Rail sealing with fire retarded cement at a later date 

Single core cable & Multi Core Cables 

2.17.1 to 2.17.3 Termination of Armoured cables up to       Pages 190 to 192 

600/1000volts in Panels, Junction Boxes with Gland plates including drilling  

of Holes or directly into the equipment with Glands,  

2.18.1 to 2.18.3Termination of Unarmoured single & Multi Core     Pages 193 to 195 

PVC PVC Cables up to 600/1000volts in Panels, Junction Boxes with Gland  

including drilling of Holes or directly into the equipment with Compression type Glands,  

2.19.1  Termination of Instrumentation Armoured & Un Armoured   Page 196 

cables up to 24v / 600volts in Panels, Junction Boxes with Gland plates   

  including drilling of Holes or directly into the equipment with armoured type Glands, 

  Running cores in cable ducts terminating on to terminals Including fitting of core markers  

This type of termination is most commonly used Multi Core PVC SWA PVC OVER ALL SCREENED 

Cores run in cable ducts 
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Index/Contents  

Cables, wires up to 1 kV & 30kV Termination / Connection Power, Control and Instrumentation 

and jointing of cables with Accessories up to 1kV & 30kV 

2.20.1 Termination of Instrumentation Armoured & Un Armoured     Page 197 

cables up to 24v / 600volts in Panels, Junction Boxes with Gland plates including drilling of Holes or 

directly into the equipment with armoured type Glands, Running cores in cable ducts terminating on to 

terminals Including fitting of core markers This type of termination is most commonly used Multi Core 

PVC SWA PVC OVER ALL SCREENED  Cores Laced  

Wire rap with power tool Multi Core PVC SWA PVC OVER ALL SCREENED  

2.21.1 Termination of Instrumentation Armoured & Un Armoured    Page 198 

cables up to 24v / 600volts in Panels, Junction Boxes with Gland plates  including drilling of Holes or 

directly into the equipment with armoured & Un Armoured type Glands, Running cores in cable ducts 

wire rapping on to pins This type of termination is most commonly used Multi Core PVC SWA PVC 

OVER ALL SCREENED Wire rap with power tool  

2.22.1 Termination of Instrumentation Armoured &      Page 199 

Un Armoured cables up to 24v / 600volts in Panels, Junction Boxes with Gland plates including drilling 

of Holes or directly into the equipment with armoured & Un Armoured type Glands, Running cores in 

cable ducts wire rapping on to pins This type of termination is most commonly used  Multi Core PVC 

SWA PVC OVER ALL SCREENED  Wire rap with hand tool  

2.23.1 Termination of Instrumentation Armoured &      Page 200 

 Un Armoured cables up to 24v / 600volts in Panels, Junction Boxes with Gland plates   

including drilling of Holes or directly into the equipment with armoured & Un Armoured type Glands, 

Running cores in cable ducts shooting on to pins This type of termination is most commonly used 

Multi Core PVC SWA PVC OVER ALL SCREENED Termi point with power  

2.24.1 Termination of Instrumentation Armoured &      Page 201 

Un Armoured cables up to 24v / 600volts in Panels, Junction Boxes with Gland plates including drilling 

of Holes or directly into the equipment with armoured & Un Armoured type Glands, Running cores in 

cable ducts shooting on to pins This type of termination is most commonly used Multi Core PVC SWA 

PVC OVER ALL SCREENED  Termi point with Hand tool  
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Index/Contents  

Cables, wires up to 1 kV & 30kV Termination / Connection Power, Control and Instrumentation 

and jointing of cables with Accessories up to 1kV & 30kV 

Cores run in cable ducts Multi Core PVC SWA PVC OVER ALL SCREENED & INDIVIDUALLY 

SCREEN      

2.25.1 Termination of Instrumentation Armoured &     Page 202 

Un Armoured cables up to 24v / 600volts in Panels, Junction Boxes with Gland plates including 

drilling of Holes or directly into the equipment with armoured & Un Armoured type Glands,

 Running cores in cable ducts wire rapping on to pins  

This type of termination is most commonly used Multi Core PVC SWA PVC OVER ALL SCREENED & 

INDIVIDUALLY SCREEN Cores run in cable ducts,      

2.26.1 Termination of Instrumentation Armoured &     Page 203 

Un Armoured cables up to 24v / 600volts in Panels, Junction Boxes with Gland plates 

 including drilling of Holes or directly into the equipment with armoured & Un Armoured 

type Glands Running cores in cable ducts wire rapping on to pins 

This type of termination is most commonly used Multi Core PVC SWA PVC OVER ALL SCREENED 

& INDIVIDUALLY SCREEN Cores laced  

2.27.1 Termination of Instrumentation Armoured &     Page 204 

Un Armoured cables up to 24v / 600volts in Panels, Junction Boxes with Gland plates 

 including drilling of Holes or directly into the equipment with armoured & Un Armoured 

type Glands, Running cores in cable ducts wire rapping on to pins This type of termination is 

most commonly used Multi Core PVC SWA PVC OVER ALL SCREENED & INDIVIDUALLY SCREEN  

Wire rap with power tool 

2.28.1 Termination of Instrumentation Armoured &     Page 205 

Un Armoured cables up to 24v / 600volts in Panels, Junction Boxes with Gland plates 

 including drilling of Holes or directly into the equipment with armoured & Un Armoured 

type Glands, Running cores in cable ducts wire rapping on to pins  

  Multi Core PVC SWA PVC OVER ALL SCREENED & INDIVIDUALLY SCREEN    

2.29.1 Termination of Instrumentation Armoured &    Page 206 

Un Armoured cables up to 24v / 600volts in Panels, Junction Boxes with Gland plates including 

drilling of Holes or directly into the equipment with armoured & Un Armoured type Glands,

 Running cores in cable ducts wire short on to pins This type of termination is most 

commonly used  Multi Core PVC SWA PVC OVER ALL SCREENED & INDIVIDUALLY SCREEN 

Termi Point with Power tool  
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Index/Contents  

Cables, wires up to 1 kV & 30kV Termination / Connection Power, Control and Instrumentation 

and jointing of cables with Accessories up to 1kV & 30kV 

2.30.1 Termination of Instrumentation Armoured &     Page 207 

Un Armoured cables up to 24v / 600volts in Panels, Junction Boxes with Gland plates including 

drilling of Holes or directly into the equipment with armoured & Un Armoured type Glands,  

2.31.1 Termination of Instrumentation Armoured &     Page 208 

Un Armoured cables up to 24v / 600volts in Panels, Junction Boxes with Gland plates 

 including drilling of Holes or directly into the equipment with armoured & Un Armoured 

type Glands ,Running cores in cable ducts wire rapping on to pins  

2.32.1 Termination of Instrumentation Armoured &     Page 209 

Un Armoured cables up to 24v / 600volts in Panels, Junction Boxes with Gland plates

 including drilling of Holes or directly into the equipment with armoured & Un Armoured 

type Glands  

2.33.1 to 2.33.3          Pages 210 to 212 

1) Breakdown Termination Norms Drilling of holes using hole saw  

2) Breakdown Termination Norms Breakdown Termination Norms Fitting of core markers and 

Crimping of lugs Core dressed in PVC duct in panel/box Fitting of core markers and Crimping of 

lugs up 1 mm with a maximum of 8 cores in one place box/panel  

3) Breakdown Termination Norms Wire rapt with Power tool 

2.34.1Termination of Un Armoured cables up Cable Plugs Harting type plugs Page 213  

 600/1000volts on Cable Plugs with Compression type Glands Multi Core Rubber 

  type or PVC PVC Cables This type of termination is most commonly used  

2.35.1 to 2.35.3 1)Jointing of Armoured cables up to 600/1000volts   Pages 214 to 216 

Single core un armoured & Multi Core Rubber type or PVC SWA PVC PVC Cables Cast resin or 

Heat shrink type  

2)Jointing of  Armoured cables up to 600/1000voltsMulti Core Rubber type or PVC SWA PVC PVC 

Cables Cast resin or Heat shrink type Multi Core PVCSWAPVCPVC Cables 

3) Jointing of  Armoured cables up to 600/1000volts Multi Core Rubber type or PVC SWA PVC PVC 

Cables Cast resin or Heat shrink type Multi Core PVCSWAPVCPVC Cables 
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Index/Contents  

Cables, wires up to 1 kV & 30kV Termination / Connection Power, Control and Instrumentation 

and jointing of cables with Accessories up to 1kV & 30kV 

2.36.1 1) Jointing of Armoured & Unarmoured cables up to 6,6kV    Page 217 

to 30kV HEAT SHRINK TYPE JOINTING KIT Single & Multi Core XLPE  type PVC AWA PVC XLPE & 

PVC SWA PVC XLPE TYPE Cables These Norms exclude the following Excavation of Area or 

trenches, preparation of work area building /erecting of a tent and scaffold  

2) Termination of Armoured cables up to 6,6kV to 30kV Material Cone, lead/solder heat shrink 

kits Single & Multi Core paper / lead type Cables These Norms exclude the following Excavation 

of Area or trenches, preparation of work area building /erecting of a tent and scaffolding 

3) JOINTING of Armoured cables up to 6,6kV to 30kV Material lead sheath, lead/solder heat 

shrink kits Single & Multi Core paper / lead type Cables These Norms exclude the following 

Excavation of Area or trenches, preparation of work area building /erecting of a tent and 

scaffolding   

2.37.1 Jointing of Armoured cables up to 6,6kV to 30kV     Page 218 

Material Cone, lead/solder heat shrink kits Single & Multi Core paper / lead type Cables   

2.38.1 Jointing Armoured cables up to 6,6kV to 30kV     Page 219 

HEAT SHRINK TYPE JOINTING KIT Single & Multi Core PVC SWA PVC XLPE / PVC AWA PVC XLPE 

TYPE Cables 

2.39.1 JOINTING of Armoured cables up to 6,6kV to 30kV     Page 220 

 Material lead sheath, lead/solder heat shrink kits Single & Multi Core paper / lead type Cables 

These Norms exclude the following Excavation of Area or trenches, preparation of work area 

building /erecting of a tent and scaffolding   

2.40.1 to 2 .40.3 1)TERMINATION Tailing Cables Unarmoured    Pages 221 TO 223 

Type Up to 6,6kV to 25kV Material As supplied by the manufacturer Multi Core Trailing cables 

Excavation of Area or trenches, preparation of work area building /erecting of a tent and 

scaffolding      

2)TERMINATION Tailing Cables Unarmoured type Up to 6,6kV to 25kV  Material As supplied 

by the manufacturer  Multi Core Trailing cables These Norms exclude the following Excavation of 

Area or trenches, preparation of work area building /erecting of a tent and scaffolding 
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Index/Contents  

Cables, wires up to 1 kV & 30kV Termination / Connection Power, Control and Instrumentation 

and jointing of cables with Accessories up to 1kV & 30kV 

3) TERMINATION Tailing Cables Unarmoured type Up to 6,6kV to 25kV  Material As supplied 

by the manufacturer Multi Core Trailing cables These Norms exclude the following Excavation of 

Area or trenches, preparation of work area building /erecting of a tent and scaffolding 
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Index/Contents           Pages 225 to 228 

Preambles Switchgear         Pages 229 to 231 
  High & Low voltage switchgear, boards, Panels, Desks, Battery Chargers (UPS) & Batteries  

  High Voltage switchgear, Compressed air system, Bus bar systems, Outdoor switchyards  

 3.1.1 Boards & large Junction Boxes With switchgear mounted inside    Page 232 

 3.1.2 Boards standard junction boxes         Page 233 

 3.1.3 Boards, Junction boxes Ex Proof (cast iron type)      Page 234 

 3.2.1 Boards, Batteries and Battery chargers (Lead acid & NiCad type batteries)   Page 235 

 3.2.2 Boards, Batteries and Battery chargers (Lead acid & NiCad type batteries) 

 Block type batteries         Page 236 

 3.2.3 Boards. Batteries and Battery chargers       Page 237 

 3.2.4 Boards. Charging and switching units for emergency lighting     Page 238 

 3.3.1 Boards, MCC units          Page 239 

 3.4.1 Jointing of Mcc transport units        Page 239 

 3.5.1 Boards Control Panels in Transport units       Page 240 

 3.6.1 Control Desk in Transport units        Page 241 

 3.7.1 Boards. Mimic Board Installation / Erection      Page 242

 3.8.1 Compact Mimic panel Installation / Erection       Page 243 

 3.9.1 Boards. Mosaic and Mimic Grid base to install       Page 244

 3.10.1 Boards. Mosaic and Mimic Frames Inserting modules      Page 245 

 3.11.1 Boards. Mosaic and Mimic Frames Mosaic Frames to install     Page 246 

 3.12.1 Fuse Bases, Fused isolators, Control switches, contactors and the like    Page 247 

 3.12.2 Installation / mounting of medium contactors in panels     Page 248 

 3.12.3 Installation / mounting of large contactors in panels      Page 249 

 3.12.4 Installation mounting of DC driven high speed breakers     Page 250

 3.13.1 Installation mounting of High Current Rectifier Equipment    Page 251 

 3.14.1 High voltage panels in transport section       Page 252 

 3.15.1 Jointing of transport units         Page 252 

 3.16.1 Withdraw able carriage          Page 253 

 3.17.1 Mini substation up to 630kVA        Page 254 

 3.18.1 Open bus bar system         Page 255 

 3.19.1 Glass Insulators to be installed On Steel structure or Brick – concrete walls   Page 255 

 3.20.1 Bushing to be installed         Page 256 

 3.21.1 Mounting of current Transformer split type        Page 256 

 3.22.1 Installation of remote-Control transformer without connection     Page 257 

 3.23.1 Isolator strings           Page 258 

 3.24.1 Installing of Surge arrestor including arc gap      Page 259 

 3.25.1 Breaker Mv & HT          Page 260 

 3.26.1 Isolator triple pole With or without Motor or compressed Air driven installation  

Excluding of fitting Manual actuator        Page 261 

 3.27.1 Manufacturing and installing line contacts for pantograph insulator on tube  

or stranded conductor including fitting       Page 262 

  of connectors and adjustment rated voltage 110kV to 220kV      

 3.28.1 Insulator earthing switch installation including assembling    Page262 
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Index/Contents  

Switchgear         

  High & Low voltage switchgear, boards, Panels, Desks, Battery Chargers (UPS) & Batteries  

  High Voltage switchgear, Compressed air system, Bus bar systems, Outdoor switchyards  

 3.29.1 Installation of Load Circuit Breaker without connection     Page 262 

 3.30.1 Assemble and installation of load circuit breaker 110kV     Page 262 

 3.31.1 Assemble and installation of SF6 load circuit breaker 4000amps    Page 263 

 3.32.1  Pre commission of bays         Page 263 

 3.33.1 Actuators           Page 263 

 3.34.1 Magnetic or mechanical inter lock between load circuit breaker and   Page 263 

isolator to installation         

 3.35.1 Single feeder / Double feeder        Page 264 

 3.36.1 Portal structure for knife switch insulators on existing foundation   Page 264 

 3.37.1 Portal structure for Pantograph insulators on existing foundation    Page 264 

 3.38.1 Portal structure for Lever insulators on existing foundation    Page 265 

 3.39.1 Lattice Portal structure for overhead line on existing foundation    Page 265 

 3.40.1 Lattice Portal structure for Knife switch insulator on existing foundation   Page 266 

 3.41.1 Lattice Portal structure for pantograph insulator on existing foundation   Page 267 

 3.42.1 Lattice Portal structure for Lever switch insulator on existing foundation    Page 268 

 3.43.1 Lattice and steel Portal structure welded structural steel on existing foundation  Page 268 

 3.44.1 Steel structure for current transformers on existing foundation    Page 269 

 3.45.1 Installation of overhead conductors including insulator strings and accessories  Page 269 

 3.46.1 Installation of overhead conductors including insulator strings and accessories  Page 270 

 3.47.1 Stringing of overhead lines         Page 271 

 3.48.1 Installation of bus bars in the outdoor switch yard including Bends, 

 End caps excluding mounting of connectors      Page 271 

 for feeders’ expansion joints and pulling in of oscillation damping purpose per phases  

 3.49.1 Installing connectors for stranded conductors or bus bars    Page 272 

 3.50.1 Anchor clamps for stranded conductors       Page 272 

 3.51.1 Support connector for bus Bar to be installed      Page 272 

 3.52.1 Connection of equipment with conductors Aluminium pipe up to 420kv   Page 273 

 3.53.1 Pneumatic drive for insulator to be installed      Page 274 

 3.54.1 Air compressor with air tanks to be installed Capacity in Liters    Page 274 

 3.55.1 Air Receiver / tank to install in Liters       Page 274 

 3.56.1 Air Drier to install capacity in Liters       Page 274 

 3.57.1 installation of air value electrically operated      Page 275 

 3.58.1 Interlocking device for breaker insulator Valves up to     Page 275 

 3.59.1 Average value for Bus bar manufacturing and Installation    Page 275 

 3.60.1 Average value for Bus Bar Trunking system including Bends and connection  Page 275 

 3.61.1 Individual value for the manufacture parts for Bus Bar     Page 276 

 3.62.1 Individual value for the manufacture parts for Bus Bar     Page 277 

 3.63.1 Marking of bus bar for drilling and drilling of bus bar     Page 277 

 3.64.1 Manufacturing of spacers and Fisch plates each       Page 277 
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Switchgear         

  High & Low voltage switchgear, boards, Panels, Desks, Battery Chargers (UPS) & Batteries  

  High Voltage switchgear, Compressed air system, Bus bar systems, Outdoor switchyards  

 3.65.1 Jointing of bus bars by welding including cleaning of welds    Page 268 

 3.66.1 Installation of expansion joints including drilling      Page 268 

 3.67.1 To fit cast resin insulation on bus bars       Page 279

 3.68.1 Installation of aluminium high current bus bar on existing support structure  

with crane Per Length up to m        Page 279 

 3.69.1 Installation of aluminium high current bus bar in pipe on existing support 

 structure without crane Outside diameter of pipe in mm    Page 280 

 3.70.1 Welding of Aluminium Bus bar per running meter     Page 280 
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Lv & Mv Motor, Generator set, Starters Resistance, Liquid Wire wound resistance Cast iron  

Resistance, Transformers Dry & oil, Reactors, Capacitor banks and Control equipment   

4.1.1 Single and three phase Lv motor (AC only) up to 1000v Squirrel    Page 286 

cage motors 1500rpm /50Hz 4 pole Single and three phases AC motors to 

 position on base plate or foundation including the following aligning drilling  

of holes fitting of coupling and final coupling of motors  foundation including the following aligning drilling 

of holes fitting of coupling and final coupling of motors     

4.2.1 Single and three phase Lv motor (AC only) up to 1000v Squirrel cage motors   Page 286 

 1500rpm /60 & 50Hz 4 pole Single and three phases AC motors to 

 position on base plate or foundation including the following aligning  

drilling of holes fitting of coupling and final coupling of motors  

4.3.1 Three phase Mv motor 6,6kV, 3000rpm / 60 & 50Hz 2 pole Position on    Page 287 

base plate or foundation including the Following  aligning, drilling of  

holes fitting of coupling and final coupling of motors       

 4.4.1 Installation of coupling and final alignment      Page 287 

 4.5.1 Installation of diesels generator sets kVA      Page 288 

 4.6.1 Installation of fuel tank and accessories and piping for diesel generator set  Page 288 

 4.7.1 Installation of louvers with protection grid ( cutout in wall by others)   Page 288 

 4.8.1 Installation of louvers with flap type electrically driven  ( cutout in wall by others)  Page 288 

Width in mm M²      

 4.9.1 Starter to position and prepare for operation       Page 289 

 4.10.1 Liquid resistance starter with motorized driven to install and filling   Page 289 

 4.11.1 Wire wound resistance starter unit to install on existing supports / foundation  Page 289 

 4.12.1 Cast iron resistance starter unit to install on existing supports / foundation  Page 290 

 4.13.1 Cooler (water/air) to install and connect       Page 290 

 4.14.1 Piping installation for cooling system       Page 290 

 4.15.1 Air cooler filters to install in existing opening      Page 290 

 4.16.1 To install oil type cooler and filters including drive and control units   Page 291 

 4.17.1 Ventilator installation         Page 291 
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Lv & Mv Motor, Generator set, Starters Resistance, Liquid Wire wound resistance Cast iron  

Resistance, Transformers Dry & oil, Reactors, Capacitor banks and Control equipment  

 4.18.1 Ventilator Floor mounted fan installation in existing Floor opening   Page 291 

 4.19.1 Break thruster to fit and install on motor      Page 291 

 4.20.1 Dry cast resin insulated and oil to position, aligning and fixing     Page 292 

 4.21.1 Transformers delivered to site partly assembled and filling of oil excluding   Page 292 

treatment of oil        

 4.22.1 Transformers delivered to site complete       Page 293 

 4.23.1 Transformers delivered to site partly assembled and filling of oil excluding  Page 293 

 treatment of oil        

 4.24.1 Oil cooling fins, tanks to install        Page 294 

 4.25.1 Oil transformer to evacuate vacuum       Page 294 

 4.26.1 Installation of damping reactors single phase Indoor and outdoor up to kV  Page 295 

 4.27.1 Assembling and Installation of fault current limiting reactor single phase   Page 295 

 4.28.1 Assembling and Installation of fault current limiting reactor three phase   Page 295 

 4.29.1 Installation of commutation reactor single phase Current rating in Amps   Page 296 

 4.30.1 Smoothing Reactors with iron yoke in amps & Kgs      Page 296 

 4.31.1 Installing air type fault current limiting reactor average inductivity 1mH   Page 296 

 4.32.1 Installation of capacitor units single and three phase      Page 297 

 4.33.1 Installation of capacitor modules single & three phase     Page 297 

 4.34.1 Installation of capacitor units single and three phase Positioning aligning and   Page 297 

fixing in to position reactive power control panel for power capacitors or  

extension of existing panel     

 4.35.1 Single phase surge protection capacitors       Page 298 

 4.36.1 Local control station, push buttons, HMI, to install on existing supports   Page 299 

 4.37.1 Installation of mechanical switches transmitters      Page 299 

 4.38.1 Installation of analogue and digital transmitters      Page 300 
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Index/Contents       
Boxes & Apparatus, Lighting and fittings, Hospital lighting, Lighting tracks, Lighting accessories Air craft warning 

lights, Dimmer units, Garden & Parks, Light fittings for masts, spots & floods , Installation of lighting masts, Air 

field light lighting, Bus Bar distribution system for commercial offices under floor & Skirting ducting, Heaters  

       

  Permeable         Pages 307 to 308 

 5.1.1 Boxes to be installed flush and surface        Page 309 

 5.2.1 Boxes for indication lighting boards       Page 309 

 5.3.1 Boxes for apparatus         Page 310 

 5.4.1 Installation of junction and distribution boxes mini distributor. Teley com   Page 310 

distribution boxes     

 5.5.1 Distribution boxes EX Proof        Page 311 

 5.6.1 Installation of switches sockets& un switch sockets      Page 311 

 5.7.1 Connection of switches sockets        Page 312 

 5.8.1 Twilight switch to install and connect Twilight switch to install and connect  Page 312 

 5.9.1 Bell plates inter- com station        Page 312 

 5.10.1 Boxes made of steel, cast iron, housing connections or similar    Page 313 

 5.11.1 Distribution board surface mounted       Page 313 

 5.12.1 Surge arresters          Page 313 

 5.13.1 Installation of meter boards        Page 313 

 5.14.1 Installation of Lamps (bulbs) & Fluorescent tubes     Page 314 

 5.15.1 Heating elements, Auto transformers, Ignition elements     Page 314 

 5.16.1 Installation of mercury  arc high pressure vapor for flood lights lamp   Page 314 

 5.17.1 only Installation of Halogen vapor lamp for flood lights     Page 314 

 5.18.1 Incandescent Light fitting        Page 314 

 5.19.1 To install and connect EX type fitting       Page 315 

 5.20.1 To install and connect light fitting with shade’s      Page 315 

 5.21.1 Decorative type spot lights        Page 315 

 5.22.1 To install wall heaters and connect with connection box     Page 315 

 5.23.1 Bulkhead type fittings installed and connected      Page 316 

 5.24.1 Fluorescent light fittings         Page 316 

 5.25.1 To install C Rail / Trunking for light fittings        Page 316 
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Boxes & Apparatus, Lighting and fittings, Hospital lighting, Lighting tracks, Lighting accessories Air craft warning 

lights, Dimmer units, Garden & Parks, Light fittings for masts, spots & floods , Installation of lighting masts, Air 

field light lighting, Bus Bar distribution system for commercial offices under floor & Skirting ducting, Heaters 

5.26.1 Installation and wiring of trunking cover elsewhere      Page 317 

 5.27.1 To install and connect light fitting 40/65wat onto mounting rail in   Page 317 

 false ceiling, without shades, reflectors Installation and wiring of trunking 

 cover elsewhere  

 5.28.1 To install light fitting in Deep freezer compartment     Page 317 

 5.29.1 To install and connect fitting for balustrades without Mirrors, Screen or Defuses  Page 317 

 5.30.1 To install and connect light fitting build in type for ceiling up to 65w   Page 318 

Hospital special fitting 

5.31.1 Bed head units to install and connect bed head light unit including reading   Page 318 

light without communication or gas     

 5.32.1 Bed head units to install and connect bed head light unit surface including  Page 318 

 reading light      

 5.33.1 Bed head units to install and connect bed head light unit in existing wall    Page 319 

opening bed head light unit flush mounted without wall frame without  

communication telephone and gas connection     

 5.34.1 To install lighting track         Page 319 

 5.35.1 To install accessories for fittings        Page 320 

 5.36.1 To install and connect Ex Proof fitting       Page 320 

 5.37.1 To install chains / Pendulum        Page 320 

 5.38.1 to install Light fitting on public transport       Page 320 

 5.39.1 To install and connect Emergency Battery type      Page 320 

 5.40.1 To install and connect Emergency UPS power type     Page 320 

 5.41.1 To install and connect aircraft warning light including bracket    Page 321 

 5.42.1 Desk lighting and power units Integrated power and lighting unit Excluding  Page 321 

 tele comms Voice and data    

 5.43.1  Dimmer units To install and connect Control panel for dimmer unit   Page 322 

 5.44.1 Light fitting complete waterproof for gardens or parks on ground or pole Up to 2m  Page 322 
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Boxes & Apparatus, Lighting and fittings, Hospital lighting, Lighting tracks, Lighting accessories Air craft warning 

lights, Dimmer units, Garden & Parks, Light fittings for masts, spots & floods , Installation of lighting masts, Air 
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 5.45.1 As above Sockets         Page 322 

 5.46.1 Light fittings for mast installation       Page 323 

 5.47.1 Installation and connection at heights and weights above 5m    Page 323 

 5.48.1 Spot and flood lights for sports field install and connect on existing mast    Page 323 

including adjust of fitting    

 5.49.1 Hy bay type fittings         Page 323 

 5.50.1 To position mast on foundation including aligning, inserting of cables without   Page 324 

 earthing of mast      

 5.51.1 Runway lighting high intensity to install and connect excluding transformer  Page 325 

 5.52.1 Flash mounted high intensity lighting        Page 326 

5.53.1To install bus bar system elements including fixing clamps inserting of bus bar   Page 327 jointing 

excluding of bracket   

 5.54.1 Under floor and skirting trunking with of trunking in mm  50mm / 100mm  Page 328 

 5.55.1 Under floor and skirting trunking with of trunking in mm  110mm / 200mm  Page 329 

5.56.1 Heaters           Page 329 

 5.57.1 Storage heaters          Page 330 

 5.58.1 Heating conductors for under floor heating, gutters, piping& vessels   Page 330 

 5.59.1 Under floor heating mats        Page 330 

 5.60.1 Central storage heaters for Central air heating system     Page 331 

 5.61.1 Automatic charger control for storage heater      Page 331 

 5.62.1 Central storage heaters for Central air heating system     Page 332 

 5.63.1 Control unit for Under floor heating mats      Page 332 

 5.64.1 Temperature controller capillary tube       Page 332 

 5.65.1 Electronic temperature controller       Page 332 

 5.66.1 Ice detector 256mmx132mm        Page 332 
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Boxes & Apparatus, Lighting and fittings, Hospital lighting, Lighting tracks, Lighting accessories Air craft warning 

lights, Dimmer units, Garden & Parks, Light fittings for masts, spots & floods , Installation of lighting masts, Air 

field light lighting, Bus Bar distribution system for commercial offices under floor & Skirting ducting, Heaters 

 5.67.1 Control unit for Under floor heating mats      Page 333 

 5.68.1 Current supervisory unit        Page 333 
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Index/Contents Instrumentation    
Temperature, Humidity, Conductivity O2 PH, Gas Analysis, chromatograph, smoke, density dust, 

Pressure Level, Flow, Weight, Transducer, Amplifier, indicators, Recorders, Controllers 

Actuators, Heating, Ventilation and Air conditioning     

Preambles The standard Norms include for the following     Pages 345 to 146 

6.1.1 Resistance thermometer or thermocouple install in pipe, air duct, or the    Page 347 

similar screwed into pocket or welding in  

6.2.1 Immersion or resistance thermometer/thermocouple with gas proof bushing    Page 347 

 or flange mounted in air, exhaust duct flange thermometer in container or similar 

 screwed into pocket or welding      

6.3.1 Installation of junction boxes for thermocouples with soldering boards or normal   Page 348 

 terminals      

6.4.1 Per soldered connection per thermocouple        Page 348 

6.5.1 Installation of Marshalling panel         Page 348 

6.6.1 Connections per thermocouple in panel         Page 348 

6.7.1 Operator’s desk with manual control switches to install and connect with measuring points Page 349 

6.8.1 Platinum – Rhodium - Platinum  (Pt-Rh-Pt) thermocouple with taper key     Page 349 

sealed pocket for Cowper temperature (Blast Furnace) to install and connect   Page 349 

6.9.1 Metal skin thermocouples for measurement on pipe surface including compensation box  Page 349 

6.10.1 Thermostat for 50° reference point temperature cast iron housing to install and connect  Page 350  

6.11.1 Radiation type pyrometer         Page 351 

6.12.1 Constant current supply or line transformer / amplifier or power supply for    Page 351 

6.13.1 Fan for cooling of pyrometer to install and connect      Page 351 

6.14.1 LiCL type room humidity senor to install and connect      Page 352 

6.15.1 Humidity sensor in air duct to install and connect including cut in duct and terminal box  Page 352 

6.16.1 Humidity flow cell with PT 100 or thermostat to install and connect    Page 352 

6.17.1 Measuring Amplifier LiCL to install and connect       Page 352 

6.18.1 Line transformer to install and connect        Page 352 

6.19.1 Measurement of conductivity sensor to install and connect     Page 353 

6.20.1 Conductivity measuring amplifier to install and connect      Page 353 

6.21.1 Frame with pressure reducing and cooling device to install     Page 353 

6.22.1 Measuring probe for dissolved oxygen consisting of sensor and supplementary measuring device Page 354 

6.23.1 Ph. flow fittings for flange connection supervision of installation to fit and connect electrodes Page 354 

6.24.1 PH flow fitting screw in type to supervise installation and connect    Page 354 
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Temperature, Humidity, Conductivity O2 PH, Gas Analysis, chromatograph, smoke, density dust, 

Pressure Level, Flow, Weight, Transducer, Amplifier, indicators, Recorders, Controllers 

Actuators, Heating, Ventilation and Air conditioning  

6.25.1 PH measuring amplifier to install and connect       Page 355 

6.26.1 Resistance thermometer for PH valve Measurement to install and connect   Page 355 

6.27.1 PH Immersion fitting to install and connect       Page 355 

6.28.1 Support column for immersion fitting to install       Page 355 

6.29.1 Immersion sensor for blurring measurement to install and connect    Page 355 

6.30.1 Flow type sensor for blurring measurement to supervisor installation and connect  Page 356 

6.31.1 Measuring amplifier for blurring to install and connect      Page 356 

6.32.1 Gas analyser (heat conductivity principle, all types) or oxymat inframeter to install and connect Page 357 

6.33.1 Gas analyser instrument panel to install and connect      Page 357 

6.34.1 Gas tape off equipment not heated fiberglass wool filters to install and connect   Page 357 

6.35.1 Gas tape off equipment with heated fiberglass wool filters to install and connect   Page 357 

6.36.1 Intermediate tank          Page 357 

6.37.1 Condensate tank or filter cylinder or pressure reducer or flow meter or diaphragm   Page 358 

pump or tape off filter for air sample or control valve or flow indicator or condensate  

cylinder or cleaning cylinder to install    

6.38.1 Gas cooling device including power supply to install and connect     Page 358 

6.39.1 Water cooler to install          Page 358 

6.40.1 Incinerator to install and connect        Page 358 

6.41.1 Gas measuring device for supervision purposes of garage and tunnels to install and connect Page 358 

6.42.1 Instrument panel process – chromatograph delivered complete to install    Page 359 

6.43.1 Instrument panel for process chromatograph delivered empty without equipment or  Page 359 

instrument to install   

6.44.1 Sample preparation device to fit into panel and connect      Page 359 

6.45.1 Analyzer unit to fit into panel and connect       Page 359 

6.46.1 Programming (HMI) to fit into panel and connect      Page 359 

6.47.1 Compensograph to fit into panel and connect       Page 359 

6.48.1 Measuring device for smoke density to install and connect in existing Nozzle   Page 360 
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Index/Contents Instrumentation 

Temperature, Humidity, Conductivity O2 PH, Gas Analysis, chromatograph, smoke, density dust, 

Pressure Level, Flow, Weight, Transducer, Amplifier, indicators, Recorders, Controllers 

Actuators, Heating, Ventilation and Air conditioning  

6.49.1 Measuring amplifier for smoke density measuring device to install and connect   Page 360 

6.50.1 Dust measuring device for dust concentration to install and connect    Page 361 

6.51.1 Pressure monitor or contract pressure indicator including isolating valve    Page 362 

6.52.1 Differential pressure or differential pressure monitor to install and connect   Page 362 

6.53.1 Pressure indicator differential pressure indicator for panel mounting to fit in existing cut out Page 362 

6.54.1 Relief pressure valve or impulse pressure indicator or pulsation throttle valve or water  Page 362 

 pocket pipe to install   

6.55.1 Stop cock, cut off valve single or double type to install      Page 362 

6.56.1 Valve combination complete for differential pressure to install     Page 363 

6.57.1 Pressure and draught tap off device at flue gas duct sheet metal duct firing compartment   Page 364 

 or similar    

6.58.1 Solenoid valve combination up to 6 valves to install and connect     Page 334 

6.59.1 Level transmitter with float tank, chain and counterweight include fitting of bracket  Page 365 

with potentiometer or slider for control system to install and connect     

6.60.1 Power supply to install and connect        Page 365 

6.61.1 Isolation device for level control consisting of 4 valves 1 adjustable and two sludge   Page 365 

cylinders to install    

6.62.1 Float switch to install and connect        Page 365 

6.63.1 Level monitor with gamma ray transmitter and receiver to install and connect   Page 366 

6.64.1 Level detector with inductive or capacitive transmitter to install and connect   Page 366 

6.65.1 Level monitor with scanning device to install and connect      Page 367 

6.66.1 Level detector ultrasonic type to install and connect      Page 367 

6.67.1 Level measurement amplifier for level measurement to install and connect Limit value alarm Page 367 

6.68.1 Level measurement with outside pressure detector      Page 367 

6.69.1 Transducer for pressure detector to install and connect      Page 367 

6.70.1 Compressor for level measurement according to the bubble principle to install and connect Page 368 
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Temperature, Humidity, Conductivity O2 PH, Gas Analysis, chromatograph, smoke, density dust, 

Pressure Level, Flow, Weight, Transducer, Amplifier, indicators, Recorders, Controllers 

Actuators, Heating, Ventilation and Air conditioning  

6.71.1 Pressure reducer with pressure gauge to fit       Page 368 

6.72.1 Flushing device to install         Page 368 

6.73.1 Differential pressure transmitter or standard orifice, plug-in orifice or venture nozzle or  Page 369 

 pitot tube to supervise installation        

6.74.1 Measuring section to supervise installation       Page 369 

6.75.1 Inductive flow transmitter to supervise installation and to earth     Page 369 

6.76.1 Amplifier for inductive flow transmitter to install and connect     Page 369 

6.77.1 Ultrasonic flow measuring device to supervise install and connect (mag flow)   Page 369 

6.78.1 Ring piston meter with contact for remote metering to supervise installation and connect Page 370 

6.79.1 Frequency current converter or measuring amplifier to install and connect   Page 370 

6.80.1  Flow monitor to supervise installation and connect      Page 370 

6.81.1 Foil resistant strain gauge load cell to supervise installation     Page 370 

6.82.1 Analogue weighting equipment to install and connect      Page 371 

6.83.1 Digital weighting equipment to install and connect      Page 371 

6.84.1 Valve combination for differential pressure transmitters      Page 372 

6.85.1 Shut off  blow out valves to install        Page 372 

6.86.1 Measuring amplifier or isolating amplifier or pressure – current converter to install and connect Page 372 

6.87.1  Valve block to install          Page 372 

6.88.1 Multiple stop cocks to install         Page 372 

6.89.1 Measuring amplifier or isolating amplifier or pressure – current converter to install and connect Page 373 

6.90.1 Transducer for pressure differential pressure and flow to install and connect    Page 373 

6.91.1 Transducer for Level with diaphragm float tank to install onto existing flange and connect  Page 373 

6.92.2 Sliding resistor or angular rotation transducer to install and connect    Page 373 

6.93.1 Power supply to install and connect        Page 373 

6.94.1 Safety barriers or safety isolators to install and connect      Page 373 

6.95.1 Transducer for pressure with tube measuring system      Page 373 
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6.96.1 Instrument to install in panel and connect       Page 374 

6.97.1 Limit calve alarm unit to install and connect       Page 374 

6.98.1 Calorimeter to install and connect        Page 374 

6.99.1 Digital indictor to install and connect        Page 374 

6.100.1. Electronic strip compensation indicator to install and connect     Page 374 

6.101.1  Continuous line Recorder to install, connect and prepare for operation    Page 374 

6.102.1. Dotted line compensation recorder to install, connect and prepare for operation   Page 374 

6.103.1 Actuators drive to install and connect size given in toque Nm or Kp    Page 375 

6.104.1 Damper drive including Linkage to install and connect      Page 375 

6.105.1 Damper drive including manufacture of linkages to install and connect    Page 375 

6.106.1 Thrust drive to fit on Valve         Page 375 

6.107.1 Pneumatic thrust drive to install         Page 376 

6.108.1 Pneumatic damper drive for separate mounting of damper to install including   Page 376 

manufacturing of linkage  

6.109.1 Hydraulic thrust drive to install including filling of oil      Page 376 

6.110.1 Hydraulic damper drive to install including manufacturing of linkage and filling with oil  Page 376 

6.111.1 Position controller to install and connect on actuator      Page 376 

6.112.1 Electrical actual position senor to install and connect      Page 376 

6.113.1 Limit switch to install and connect on actuator       Page 376 

6.114.1 Immersion type thermostat to install, connect and commission     Page 377 

6.115.1 Tube thermostat          Page 377 

6.116.2 Room thermostat          Page 377 

6.117.1 Freezing point alarm thermostat up to 6m length of capillary tube    Page 377 

6.118.1 Hygrometer in Air duct including cut in duct       Page 377 

6.119.1 Pocket thermometer screw in type 1 x thermistor      Page 377 

6.120.1 Pocket thermometer screw in type 1 x thermistor + 1 x PT 100     Page 378 
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6.121.1 Surface Temperature sensor 1 x thermistor       Page 378 

6.122.1 Outdoor temperature sensor without connection box 1 x thermistor    Page378 

6.123.1 Temperature sensor in duct without connection box 1 x thermistor    Page 378 

6.124.1 Temperature sensor in duct without connection box 1 x PT 100     Page 378 

6.125.1 Room Hygrometer          Page 378 

6.126.1 Hydrometer in duct including cut out in duct       Page 378 

6.127.1 Indicating instrument in panel wiring a cutout existing      Page 378 

6.128.1 Continuous line recorder 6 channels wiring and cut out existing     Page379 

6.129.1 Pressure Gauge instrument support and stop cock valve      Page 378 

6.130.1 Pressure Gauge instrument support and stop cock valve      Page 379 

6.131.1 Electrical damper drive          Page 379 

6.132.1 Thrust drive for high pressure air control system with brackets     Page 379 

6.133.1 Pressure transmitter including cut outs in duct       Page 379 

6.134.1 Air flap operated switch          Page 379 
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 Index  Access control, Fire Detection, General, Intruder detection    Pages 381 to 382 

   Access control  

 Preambles          Pages 383 to 384 

 7.1.1 Central control system Installation and set-up      Page 385 

 7.2.1 Card readers           Page 385 

 7.3.1 Video intercom          Page 386 

 7.4.1 Card swallower          Page 386 

 7.5.1 Printers           Page 386 

 7.6.1 Terminal post           Page 386 

 7.7.1 Push buttons / Speakers / master phone       Page 387 

 7.8.1 Metal detectors / X Ray units / Turnstiles / Booms     Page 388 

 7.9.1 General items           Page 388 

 7.10.1 Modules to install in panels        Page 388 

 7.11.1 Control panel & Mic          Page 389 

 7.12.1 Miscellaneous item          Page 389 

 7.13.1 Detectors          Page 390 

 7.14.1 Push button station          Page 390 

 7.15.1 Halon            Page 391 

 7.16.1 Hooters / Horns / Sirens / flashing lights       Page 391 

 7.17.1 Minic panel / Evacuation panel / Cabinets       Page 392 

 7.18.1 Halon cylinders / fire curtains fire dampers & valves     Page 393 

 7.19.1 Miscellaneous item          Page 393 

 Intruder detection             

  

 7.20.1 Central control           Page 394 

 7.21.1 Key bolts / push button / glass / seismic        Pages 394 to 395 

 7.22.1 Infer red columns          Page 395 

 7.23.1 Fence equipment          Page 396 

 7.24.1 CCTV Cameras and related equipment        Pages 397 to 398 

 7.25.1 Cabling un armoured in conduits       Page 399 

 7.26.1 Cabling armoured in conduits        Page 399 

 7.27.1 Fire proof Cable (Pirelli)          Page 400 
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   Access control, Fire Detection, General, Intruder detection   

       Access control  

 7.28.1 Conduits & trunking          Page 400 

 7.29.1 Terminations           Page 401 

 7.30.1 Drilling of holes in brick concrete and boxes       Page 401 
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Index Installation of overhead line reticulation 600lv 6,6kv to 33kv And township reticulation Pages 403  to 405  

 8.1.1 Drilling of pole holes in soft to medium ground       Page 406 

  Including set up and moving to the next position        

  Mv single wood pole Assembly single conductor per phase (6,6kv to 11kV)    

 8.2.1 Dressing poles on ground fitting of equipment cross arms, insulators   Page 406 

  Brackets Drilling of holes in pole bolting and clamping ready for lifting into     

  Position / planting of pole in ground          

  Mv Double wood pole Assembly single conductor per phase (6,6kv to 11kV)    

 8.3.1 Dressing poles on ground fitting of equipment cross arms, insulators   Page 407 

  Brackets Drilling of holes in pole bolting and clamping ready for lifting into   

  Position / planting of pole in ground          

 8.4.1 Mv single wood pole planting in ground (6,6kv to 11kV)     Page 408 

  The standard norm includes loading of pole on to truck and transporting to 

 place of installation     

 8.5.1 Mv single wood pole mounting of single & three phase transformers only  Page 409 

  (525lv / 6,6kv / 11kV) The standard norm includes loading of Transformer  

and transporting to place of installation  

Single phase pole mounted transformer 

 8.6.1 Installation of 25Kva 1-phase pole mounted      Page 409 

 8.7.1 Installation of 50Kva 1-phase pole mounted       Page 409 

 8.8.1 Installation of 75Kva 1-phase pole mounted       Page 409 

 8.9.1 Installation of 100Kva 1-phase pole mounted       Page 409 

Three phase pole mounted transformer  

 8.10.1 Installation of 15Kva 3-phase pole mounted Transformer     Page 410 

 8.11.1 Installation of 30Kva 3-phase pole mounted Transformer     Page 410 

 8.12.1 Installation of 50Kva 3-phase pole mounted Transformer     Page 410 

 8.13.1 Installation of 75Kva 3-phase pole mounted Transformer     Page 410 

 8.14.1 Installation of 100Kva 3-phase pole mounted Transformer    Page 410 

   Stringing of overhead lines ACSR        

 8.15.1 Fox   (190amps) (42.8mm)      Page 411 

 8.16.1 Mink   (260amps) (73.65mm)      Page 411 
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  Installation of overhead line reticulation 600lv 6,6kv to 33kv And township reticulation   

 8.17.1 Hare  (360amps) (122.48mm)      Page411 

 8.18.1 Stringing of overhead lines ACSR /ABC bundle conductor     Pagse 412 to 413

 8.19.1 Angle suspension assembly 0° to 30       Page 414 

 8.20.1 Terminal assembly         Page 414 

 8.21.1 Angle suspension assembly 0° to 60       Page 414 

 8.22.1 Angle suspension assembly 60° to 90       Page 414 

 8.23.1 Tee – off assembly from intermediate       Page 414 

 8.24.1 Intermediate Cross assembly        Page 414 

 8.25.1 Cross assembly          Page 414 

 8.26.1 Tee – off assemble Y from strain assembly      Page 414 

 8.27.1 Auxiliaries Mv wood pole – line link assembly with on load breaker 200amp  Page 415 

 24kv 3 phase     

 8.28.1 Auxiliaries  Mv wood pole –  H – Pole mounted 3 phase Transformer up to 1,500kgs line Page 416 

 8.29.1 Auxiliaries Mv wood pole –  H – Bulk metering assembly  Transformer up to 1,500kgs line Page 417 

 8.30.1 Auxiliaries  Mv Re-closer / sectionalise assembly with auxiliary supply   Page 418 

 8.31.1 Auxiliaries Mv Tap off link        Page 419 

 8.32.1 Auxiliaries Mv  Linked single pole mounted transformer up to 760kgs   Page 420 

 8.33.1 Auxiliaries Mv wood pole Mv Cable termination assembly with links (H Pole)  Page 421 

 8.34.1 Auxiliaries Mv  Mv  Pole mounted surge arrestors single pole    Page 422 
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Project Safety     

    

 All Phases of the Project     Pages 425 to 430 

  

 Conceptual Design (FEED) Phase   Pages 431 to 442 

    

  Detailed Design Phase    Pages 443 to 453 

    

  Construction Phase     Page 454 

    

 Commissioning Phase     Page 455 

    

 Closeout Phase     Page 456 

   

 In each of the above section we have two parts  

 

1) Desigen Safety 

2) Engineering  safety 

  

 We also have four types of Tasks / Activities  

 1) simple 

 2) Normal 

 3) Complicated / Complex 

 4) Standard  
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Typical labour crew mix 

10.1.1  Definition of labour categories        Page 464 

10.2.1  Specialist          Page 464 

10.3.1  Artisan         ,  Page 464 

10.4.1  Semi- skilled           Page 464 

10.5.1  Unskilled          Page 465 

10.6.1  Apprentices          Page 465 

10.7.1  Labor ratio to supervision        Page 466 

10.8.1  Racking           Page 467 

10.9.1   Steel work          Page 467 

10.10.1 Trunking          Page 467 

10.11.1 Trenching          Page 467 

10.12.1 Conduits          Page 467 

10.13.1 Chasing           Page 467 

10.14.1 Copper & Impulse piping        Page 467 

10.15.1 Laying / pulling of cables on Rack, Tray & in Trench     Page 468 

10.16.1 Pulling of MV Cables         Page 468 

10.17.1 Drawing of wire in conduits        Page 468 

10.18.1 Clamping of cables (K Clamp Type& Trefoil Clamps)     Page 468 

10.19.1 Drawing of cables in underground sleeves       Page 468 

10.20.1 Fitting of wooded blocks        Page 468 

10.21.1 Depending on the sizes and length Of cable installed in sleeve     Page 468 

  Laying of Trailing cables 

10.22.1 Termination of single Core cables 600/1000v      Page 469 

10.23.1 From 3,3 / 6,6 / 11 kV Termination of single Core Mv cables    Page 469 

10.24.1 Termination of Multi core cables 2/3/4/7/12/39 cores 600 / 1000v   Page 469 

10.25.1 Termination of single Core Mv cables From 19 /25 kV     Page 469 

10.26.1 Termination of instrumentation Cables  XLPE & Lead type cables    Page 469 

from 6,6 / 11 kV        
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Typical labour crew mix 

10.27.1 Termination of 3 core Mv cables        Page 469 

10.28.1 Termination of 3 core Mv cables XLPE & Lead type cables    Page 470 

 from 19 / 30 kV 

10.29.1 Installation of Junction boxes and small boards sizes      Page 470 

 1500mm x 1500mm max       

10.30.1 Installation of Mcc units as single units Or in transport units &Jointing    Page 471 

10.31.1 Installation of Battery banks        Page 471 

10.32.1 Installation of Mv Panels and Jointing Charger units, Mini Sub    Page 471 

10.33.1 Installation of control equipment In Mcc or Mv Panels      Page 471 

10.34.1 Allowance has to be made for crane age And crew In the Ps & Gs    Page 471 

10.35.1 Mv / HT CTs, VTs, Surge arresters, load breaker       Page 472 

  In outdoor switch yard       

10.36.1 Allowance has to be made for crane age       Page 472 

10.37.1 Allowance has to be made for crane age Crew In the Ps & Gs    Page 472 

Portal steel structures To assemble and install on pre pared 

  foundation by others       

10.38.1 Installation of overhead conductors in  Switch yard only     Page 473 

10.39.1 Mv Bus Bar form generation turbine to station transformer    Page 473 

 (large Aluminium bus bar) 

10.40.1 Allowance has to be made for crane age And crew In the Ps & Gs    Page 473 

  Mv Bus Bar form generation turbine to station transformer    

10.41.1 For large motors an allowance  Has to be made for crane age    Page 473 

And crew In the Ps & Gs Installation of small Lv Motors2 & $ Pole motors 

10.42.1 For large motors an allowance Has to be made for crane age and    Page 474 

  Crew In the Ps & Gs Installation of Large Mv Motors     

  2 & $ Pole motors        

10.43.1 For Diesel Gen sets an allowance Has to be made for crane age and   Page 474 

  Crew for offloading In the Ps & Gs Installation of Large  

Diesel Gen sets And peripheral equipment 
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Typical labour crew mix 

10.44.1 For large motors starters above 350kW an allowance Has to be    Page 474 

  Made for crane age and crew In The Ps & Gs     

  Installation of Large Motors starters 

 Lv & Mv 2 & $ Pole motors     

10.45.1 For Small & large Transformers Delivered Complete an allowance   Page 474 

Has to be made for crane age And crew In the Ps & Gs 

10.46.1 Control devices          Page 475 

10.47.1 For Reactors up to 30kV /1100amps       Page 475 

  Delivered in parts or complete an allowance   

  Has to be made for crane age    

  and crew In the Ps & Gs 

10.48.1 For Capacitor banks up to 20kV         Page 475 

  Delivered in parts or complete an allowance   

   Has to be made for crane age  

  And crew In the Ps & Gs  

10.49.1 Boxes, small J/Bs          Page 476 

  Switches standard and EX     ,  

10.50.1 Installation of light fitter         Page 476 

Incandescent, spots, fluorescent 

Bed head units, Tracks and accessories   

10.51.1 Junction boxes large          Page 476 

  Meter boards    

10.52.1 Installations of sport lights and        Page 476 

Flood lights for high mast installation 

10.53.1 Installation of lamps (bulbs)        Page 476 

10.54.1 Installation of lighting mast         Page 477 

 Up to 18m 

10.55.1 Airfield lighting           Page 477 

10.56.1 Installation of heaters         Page 477 
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10.57.1 Installation of Lv bur bar systems        Page 477 

  Up to 3000amps 

10.58.1 Installation of instrumentation         Page 478 

  Temp, flow, pressure level Humidity  

  Large Conductivity    

10.59.1 Installation of analyser          Page 478 

  Large 

10.60.1 Installation of analyser          Page 478 

  Small     

10.61.1 Installation of Transducer, amplifier       Page 478 

Indictor recorders controller (HMI) 

Installation of analyser 

10.62.1 Installation of actuators        Page 479 

Electrical pneumatic hydraulic          

 And linkages   

10.63.1 Heating and ventilation          Page 479 

  And air conditioning 

10.64.1 Installation of Junction           Page 480 

  Boxes and small boards    

  Sizes 1500mm x 1500mm max      ,     

10.65.1 Installation of Detector fire,        Page 480 

Card readers, Printers, Phones   

Speakers, flashing lights 

10.66.1 Installation of control equipment    ,     Page 480 

  In control panels    

10.67.1 Installation of X ray units        Page 480 

Booms, Turnstiles Halon units, 

10.68.1 Installation of Control panels         Page 480 

  Units &Jointing   

10.69.1 Installation of cameras          Page 480 

Typical labour crew mix 
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Typical labour crew mi 

10.70.1 Installation of cables & wire         Page 481 

  In conduit or pipes   

10.71.1 Termination of Cables          Page 481 

10.72.1 Installation of cables & wire         Page 481 

  In conduit, pipes or trunking    

10.73.1 Installation of cables & wire         Page 481 

  On racking     

10.74.1 Tractor with Auger mounted        Page 482 

  On the front or back ends 

  Drilling of pole holes   

10.75.1 Mounting transformer on        Page 482 

Prepared supports 

Truck with crane is 

Need for this activity 

To be calculated separately 

10.76.1 Assembling of poles on ground         Page 482 

10.77.1 Truck with crane is          Page 482 

  Need for this activity   

  To be calculated separately  

  Planting of poles  

10.78.1S Stringing of overhead lines        Page 4843 

  ACSR / ABC  

  Winch has to be allowed  

  Separately 

10.79.1 Suspension Assembly of        Page 483 

Overhead lines ABC bundle 

Conductor 

Truck with hydraulic working  

Platform is need for this activity 
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10.80.1  Truck with hydraulic working        Page 483 

  Termination of ABC / ACSR    

10.81.1 Link Assembly of overhead lines        Page 483 

Platform is need for this activity 

 


