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Onshore Oil & Gas Construction, General Construction, Green & 

Brownfields Projects 

584 Pages with 11,551.00 +/-- Norms/Speeds in this Book 

The aim of this Manual/Book is Consistency for General Construction 

Green & Brownfields Projects, ranging from 10,000.00 to 500,000.00 

Man-Hours. By applying the same norms /speeds and time standards for 

each item we can accurately measure our results every time. 

  

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

The are 584 Pages with 11,551.00 +/-- Norms/Speeds in this Book 

 
Onshore Construction Onshore Green & Brownfields   $ 550.00 

 
The book/manual will bring consistency by applying the same norms/speeds for the same item 

which will help in measuring performance accurately. With the project factor explained, users will 

also know what to look for when assessing results. 

The index is clear and highlights the relevant section of the electrical construction section. When 

you start the calculation of the BOM (Bill Of Materials)/BOQ (Bill Of Quantities), use a WBS (Work 

Breakdown Structure) to group the different man-hours section. This will provide you with the basic 

man-hours, and once the project factor is applied, you will obtain the project productive man-hours 

for each WBS Groups. 

From this, we can then identify where the work fits within the project. Once this has been obtained, 

you can now calculate your non-productive costs based on the man-hours. If the project duration 

is not given, you could assume a reasonable timeframe (Not too long or too short and inform the 

client that the final feedback will be provided once the actual duration is confirmed). 

When calculating the non-productive cost for personnel, keep in mind that they may be required to 

start one to two months before the actual project start date. (For planning, organization, set up 

of the site establishment, accommodation etc).  Similarly, personnel may be needed for up to 

three months after the project close-out.  

When reviewing the WBS/Activity man-hours, you will be able to see the number of supervisors 

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 including the 

number of offices, size of 

stores, changes rooms, 

ablutions, and transport 

etc.  

We now have the average labour 

Resource’s required based on the 

BOQ/BOM on the project man-

hours unskilled, semi-skilled, 

artisan/ journey man, foreman, 

supervisor. 

Average man-power required 

based on the project duration. 

The number of days per week 

and hours per day. 

All this information can now be transferred 

to another system to monitor the whole  

project process 
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 Onshore Oil & Gas Construction, General Construction, Green & Brownfields Projects 

Includes Following  584 pages  11,551.00 +/-- Total Norms/Speeds 

INDEX             Pages 5 to 44 

INTRODUCTION          Pages 45 to 55 

FOREWORDS  

ACKNOWLEDGEMENT 

KNOWLEDAGE IS POWER 

BROWNFIELDS PROJECTS  

REMEMBER THESE THREE ITEMS  

APPLICATION & BENEFITS 

GENERAL 

PROJECT FACTORS 

RISK OR NOT A RISK 

RISK & OPPORTUNITES 

ASS UMPTION 

CONTINGENCIES  

PROVISIONAL SUM 

NORMS INCLUDES 

NORMS EXCLUDION  

 

PREAMBLES           Pages 56 to 99 
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Civil Earth Works       

Section 1  Civil Earth Works        Page 102 

         

   General civil site work      Page 102 

         

   Stripping topsoil - 150MM DEPTH     Page 102 

         

   Individual Foundation Excavation      Page 103 

    100% Hand Excavation      

    100% Hand Trenching      

    100% Machine Backfill/Compaction      

    100% Hand Backfill/Compaction       

    Bedding (for pipe)      

    Soil adjustments:       

    Soil Type:      

    Swell/Compaction factors:      

    Embedded Items       

    Anchor Bolts      

Form Work  & Place & finish         

Section 2         

   Form Work  & Place & finish      

   Form work /Place & Finish Area Paving    Page 106 

   Formwork      

   Place & Finish Area Paving      

   Embedded Items       

   Anchor Bolts       

   General Civil Site Work Notes       

   Notes          Pages 108 to 109 
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The Different Typical types of concrete Structure found on any refinery Project  

Section 3         

  The Different Typical types of concrete Structure found on any refinery Project  

  Type 01 Pipe Supports columns & Beams    Page 110 

  Type 02  Elevated Slabs       Page 110 

  Type 03  Pads and Piers Column and Pipe supports Footing  Page 110 

  Type 04  Tee Support Horizontal Shells Pipe Supports   Page 110 

  Type 05  Horizontal Shells and Pipe Sleepers    Page 111 

  Type 06  Horizontal Shells      Page 111 

  Type 07  Octagon Pad       Page 111 

  Type 08  Octagon Pad and Piers     Page 111 

  Type 09  Small Block for Pumps and Small Compressors  Page 112 

  Type 10 Large Blocks for Large Compressors and Turbines  Page 112 

  Type 11  Grade Beams       Page 112 

  Type 12  Tank Ring walls      Page 112 

  Type 13  Structural Fireproofing Poured in Place   Page 113 

  Type 14 Medium Pours Mats Pile Caps and other shapes  Page 113 

  Type 15  Mass Pours Large Mats Pile Caps and other Shapes  Page 113 

  Type 16  Building Foundations      Page 113 

  Type 17 Cooling Tower Basins and Separators    Page 114 

  Type 18  Trenches and Retaining Walls     Page 114 

  Type 19  Trenches and Retaining Walls     Page 114 

  Type 20 Catch Basins Manholes and Valve Boxes   Page 114 

  Type 21 Ground Floor Slabs Building Structures   Page 115 

  Type 22  Area Paving       Page 115 

  Type 23  Envelopes       Page 115 

The Different Typical types of concrete Structure found on any refinery Project  

Section 3 cont.         

  The Different Typical types of concrete Structure found on any refinery Project  

         

  Type 24  Underground Ducts and Heaters Furnaces   Page 116 

  Type 25  Caissons and Short Cast in Place Piles in Drilled holes  Page 116 

  Type 26  Grouting       Page 116 

  Type 27  special to be determined by project    Page 117 
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Structural steel  

Section 4         

 Structural steel      

           

  Structures, Pipe Racks Platform Walkways Etc    Page 120 

              

   Handrails        Page 120 

              

  Stairs (Assembled)        Page 121 

              

  NOTES          Page 122 

             

  Heavy Equipment Structures       Page 123 

              

  Service Structures under 10.5-meter      Page 123 

              

  Pipe Racks & T-Supports       Page 123 

              

  Floor Framing (not part of steel structure)     Page 123 

             

  Misc. Steel (Sump Covers, etc.)      Page 124 

              

  Notes          Page 124 
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MECHANICAL EQUIPMENT UNIT WORK HOURS 

Section 5         

   MECHANICAL EQUIPMENT UNIT WORK HOURS     

  GENERAL NOTES        Page 129 

  TANKS & VESSELS       

  1. STORAGE TANKS & Notes       Pages 130 to 131 

  2. PRESSURE VESSELS, COLUMNS & REACTORS & Notes    Pages 132 to 133 

  3. TRAYS, PACKING & CATALYST & Notes     Pages 134 to 136 

      HEAT TRANSFER       

  4. COOLING TOWERS       

   Packaged Units       Page 137 

   Field Erected        Page 137 

   Cooling Tower & Notes      Page 138 

  5. HEAT EXCHANGERS       

   Shell & Tube        Page 139 

   Plate & Frame        Page 140 

   Spiral         Page 141 

   Air Coolers         Page 141 

   Heat Exchanger Notes       Page 142 

  6. WATER CHILLERS (PACKAGED UNITS)    

   Reciprocating        Page 143 

   Centrifugal & Notes        Page 143 

  BOILERS & HEATERS       

  7. STEAM BOILERS      

   Packaged Units       Page 141 

   Field Erected        Page 141 

   Notes          Page 145 

  8. FIRED HEATERS      

   Cabin (“Box”) Type       Page 146 

   Vertical Cylindrical (“Can”) Type     Page 147 

   Notes          Page 148  
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MECHANICAL EQUIPMENT UNIT WORK HOURS 

Section 5  

   EQUIPMENT UNIT WORK HOURS 

  COMPRESSORS BLOWER FANs       

  9. BLOWERS & FANS & Notes       Pages 149 to 150 

  10. COMPRESSORS      

   Centrifugal        Page 151 

   Reciprocating        Page 152 

   Packaged Units       Page 153 

   Notes          Page 154 

  11. PUMPS       

   Horizontal Centrifugal       Page 155 

   Vertical Centrifugal In-Line      Page 155 

   Vertical Turbine       Page 156 

   Sump         Page 156 

   Vacuum        Page 156 

   Notes          Pages 157 to 158

  12. CONVEYORS       

   Open Belt        Page 159 

   Roller         Page 159 

   Screw         Page 160 

   Bucket Elevator       Page 160 

   Notes          Pages 161 to 162 

  OTHER PROCESSING EQUIPMENT       

  13. AGITATORS       

   Top Entry        Page 163 

   Side Entry        Page 163 

   Bottom Entry        Page 163 

   Notes          Pages 163 to 164 
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MECHANICAL EQUIPMENT UNIT WORK HOURS 

Section.5         

   EQUIPMENT UNIT WORK HOURS 

  14. CENTRIFUGES (CENTRIFUGAL SEPARATORS)   

   Batch         Page 165 

   High Speed        Page 165 

   Conveyor        Page 165 

   Bowl & Notes         Pages 166 to 167 

  15. CRYSTALIZERS       

   Batch Vacuum        Page 168 

   Mechanical        Page 168 

   Notes          Page 169 

  16. DRYERS       

   Drum         Page 170 

   Rotary         Page 170 

   Spray         Page 171 

   Tray         Page 171 

   Dryer Notes         Page 172 

  17. DUST COLLECTORS       

   Mechanical        Page 173 

   Spray         Page 173 

   Cloth Bay        Page 173 

   Precipitators & Notes       Pages 174 to 175 

  18. EXTRACTORS       

   Continuous Centrifugal  Notes     Page 176 

  19. FILTERS       

   Plate & Frame        Page 177 

   Pressure Leaf        Page 177 

   Rotary         Page 177 
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MECHANICAL EQUIPMENT UNIT WORK HOURS 

Section.5         

  EQUIPMENT UNIT WORK HOURS 

   Sewage        Page 178 

   Sparkler        Page 178 

   Vibrating Screens       Page 178 

   Flotation & Filter Notes      Pages 179 to 181 

  20. MIXERS       

   Propeller        Page 182 

   Blender        Page 182 

   Batch         Page 182 

   Notes         Page 183 

  21. SIZE REDUCTION        

   Crushers        Page 184 

   Mills         Page 185 

   Cutters  notes        Page 186 

 

  22. THICKENERS       

   Continuous Type       Pages 187 

 

COLUMNS AND PRESSURE VESSELS & Heavy lifts  

Section 6         

  COLUMNS AND PRESSURE VESSELS   

         

         

  Erect Shop Fabricated Pressure Vessels      

  Columns, Reactors and Other Vertical Vessels    Page 191 

  Rigging man-hours        PAGE 192 

load lines, hoists, etc. 

  Shift poles between lifts without dismantling -    PAGE 193 

  Erect Field Fabricated Pressure Vessels      PAGE 193 

   Install Pressure Vessel Internals Fld.      PAGE 194 

  Refractory Lining:        PAGE 194 

  Vessel seams welding Field Welding      PAGE 195 

  Vessel seams Flame cutting -       PAGE 195 
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  Calculation for Vessel seam welding      PAGEs 196 to 197 

         

  NOTES        

   Includes        PAGE 198 

         

   Excludes        PAGE 199 

         

Tanks          

Section 7         

    TANKS     

  Erect Shop Fabricated Tanks        PAGE 203 

         

  Includes         PAGE 203 

         

  Excludes         PAGE 203 
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A. GENERAL NOTES   

 when dealing with different types of materials look up the Alloy Materials Adjustment  

  B. STEEL PIPE DIMENSIONS & WEIGHTS      Page 210 to 214 

IMPERIAL AND METRIC  

 1. HANDLING / INSTALLATION      

  Fabricated Spools handling         Pages 210 to 214 

  Installation Straight Run       Pages 217 to 218 

 2. SCREWED JOINTS and SOCKETWELDS      Page 219 

  Slip-On Flange Welds /Notes       Page 220 

  Olet Welds/notes        Page 221 

   Notes         Pages 222 

3. WELDS      

  BUTTWELDS IN FINAL PLACE  IN FIELD     Pages 223 to 224 

  BUTTWELDS IN WELDING BAY / FABRICTION  SHOP / YARD   Pages 225 to 226
  BUTTWELDS NOTES        Page 227 

  MITRE WELDS IN FINAL PLACE IN FIELD     Pages 228 to 229 

  MITRE WELDS IN WELDING BAY / FABRICTION  SHOP / YARD  Pages 230 to 231 
  MITRE WELDS NOTES        Page 232  
  NON-REINFORCED 90° NOZZLE WELDS (STUB-INS)    Pages 233 to 234 
  NON-REINFORCED 90°NOTES       Page 235  
  NON-REINFORCED 45° NOZZLE WELDS (STUB-INS    Pages 236 to 237 
  NON-REINFORCED 45 NOTES       Page 238 

  REINFORCED 90° NOZZLE WELDS (STUB-INS)     Pages 239 to 240 

  REINFORCED 90° NOZZLE NOTES      Page 241  
  REINFORCED 45° NOZZLE WELDS (STUB-INS)     Pages 242 to 243 
  REINFORCED 45° NOZZLE NOTES      Page 244  
  LONGITUDINAL WELDS  (in Field )      Page 245  
  LONGITUDINAL WELDS  (in Fabrication shop)     Page 245  
  LONGITUDINAL WELDS NOTES      Page 245  
  PREHEAT          Pages 246 to 247 
  LOCAL STRESS RELIEF        Pages 248 to 249 
  PREHEAT & LOCAL STRESS RELIEF NOTES     Page 250  
  T.I.G. ROOT PASS (In the field)      Page 251 

  T.I.G. ROOT PASS (in the fabrication shop)     Page 251 

  T.I.G. ROOT PASS NOTES       Page 252 
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PIPING  

Section 8 

  TABLE OF CONTENTS Cont.      

  4. PIPE BENDS & NOTES       Page 253 

  5. COUPLINGS  & NOTES       Pages 254 to 255 

  6. STEAM TRACING & NOTES       Pages 256 to 259 

  7. COATING & WRAPPING & NOTES      Page 260 

  8. TESTING and CLEANING    

   Liquid Dye Penetrant & NOTES     Page 261 

   Chemical Cleaning & NOTES      Page 262 

  9. ALLOY MATERIAL ADJUSTMENTS      Pages 263 to 264 

  C. Other Types of Piping      

  10. CAST/DUCTILE IRON PRESSURE PIPE & NOTES     Page 265 

  11. CAST IRON SOIL PIPE & NOTES      Page 266 

  12. CONCRETE PIPE  & NOTES       Pages 267 to 268 

  13. COPPER PIPE & NOTES       Page 269 

  14. CORRUGATED METAL PIPE & NOTES     Page 270 

  15. HIGH DENSITY POLYETHYLENE (HDPE) PIPE & NOTES   Page 271 

  16. POLYPROPYLENE PIPE & NOTES      Page 272 

   17. POLY VINYL CHLORIDE (PVC) PIPE & NOTES   Page 273 

  18. FIBERGLASS REINFORCED PLASTIC (FRP) PIPE & NOTES   Page 274 

  D. BOLT-UPS PER FLANGE & NOTES      Page 275 

  E. VALVE HANDLING RATEING     

  SCREWED & SOCKETWELD ENDS      Page 276 

  BUTTWELD ENDS        Page 276 

  FLANGED ENDS        Page 277 

  BOLT-THROUGH TYPE         Page 277 

  PRESSURE SAFETY (PSV) / CONTROL (CV) VALVES & NOTES    Pages 278 to 282 

  BACKFLOW PREVENTER       Page280 

 F. MISC & NOTES FIRE PROTECTION EQUIP, VALVE BOX MANHOLE   

& CATCH BASINS & SPECIALTY NOTES         

  19. CAST/DUCTILE IRON PRESSURE PIPE      Page 283 

  20,CAST/DUCTILE IRON PRESSURE PIPE NOTES    Page 284 
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PIPING      

Section 8 

  TABLE OF CONTENTS Cont.         

  21,HANDLING & ERECTING STRAIGHT RUN PIPE    Pages 285 to 286 

  22,HYDROSTATIC - TESTING OF PIPE       Page 287 

  23,FLAME CUT BEVELS         Page 288 

  24,MACHINE END BEVELS         Pages 289 to 290 

  25,HANGERS AND SUPPORTS         Pages 291 to 292

  26,INSTALLING SHOES & SUPPORTS       Page 293 
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ELECTRICAL EQUIPMENT   The are 4,450.00 Norms +/-- in this section 

Section 9 

  GENERAL NOTES        Page 306 

  TRANSFORMERS         

   Dry type - single phase       Page 307 

   Dry type - three phase       Page 307 

   Oil filled - single phase       Page 308 

   Oil filled - three phase       Page 308 

   Liquid immersed sub-station type three phase    Page 309 

    Transformer NOTES      Page 310 

  OUTDOOR & INDOOR SWITCHGEAR, METAL-CLAD     

   Rollout type        Page 311 

   Stationary type        Page 311 

   Incoming line compartment       Page 312 

   Transformer section (15KV AND BELOW)    Page 312 

   Add for circuit breaker or fusible switch:    Page 314 

   Add for air or electrically operated circuit breaker   Page314 

   Outdoor switchgear notes      Page 314 

  MOTOR CONTROL CENTERS (MCC)       

   Install in place         Page 315 

   Adders         Page 315 

   Fully factory assembled units       Page 315 

   Add for starters         Page 316 

  MOTOR STARTERS         

   600V Enclosed NEMA 1 AND 3     Page 317 

   600V Enclosed COMBINATION MAGNETIC    Page 317 

   Variable frequency drives       Page 317 

   Motor starter notes        Page 317 
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ELECTRICAL EQUIPMENT 

Section 9   

  PANELBOARD          

   277/480 VOLT – Surface or flush mounted    Page 318 

   Mounting brackets        Page 318 

   Power distribution panels -surface mounted    Page 319 

   Add for branch circuit bracket      Page 319 

   Non-hazardous area panel - NEMA 3, 4, 5    Page 320 

   Add for main circuit breaker       Page 320 

   Hazardous area panel - CLASS 1, DIVISION I & II   Page 321 

   Add for main circuit breaker       Page 321 

    Panel board notes       Page 321 

  DISCONNECT         

   600V Enclosed NEMA 1 AND 3R     Page 322 

   600V Enclosed NEMA 7      Page 322 

    Disconnector notes      Page 322 

  BUS DUCT          

   Bus duct per meter       Page 323 

   Elbow - 90 DEGREE       Page 323 

   Transformer connection       Page 323 

   switchgear connection       Page 324 

   Wall flanges (SET)        Page 324 

   Plug in 100AMP (ALUMIN/COPPER)     Page 325 

   Circuit breaker type        Page 325 

   Fusible units         Page 325 

   Bus duct notes        Page 325 
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ELECTRICAL EQUIPMENT 

Section 9         

  SUBSTATION COMPONENTS        

   Line trap        Page 326 

   Capacitors        Page 326 

   Single phase units        Page 326 

   Three phases         Page 326 

   Coupling capacitor potential device POTENTIAL DEVICE  Page 326 

   Neutral grounding/earthing resistor      Page 327 

   Lightning arrester        Page 327 

   Potential trafo dry type - single phase     Page 328 

   Potential trafo oil filled - single phase    Page 328 

   Potential trafo oil filled -three phase      Page 328 

   Current transformer        Page 328 

   Disconnector switch three pole -manual group operated   Page 329 

   Single pole -hook stick operator     Page 329 

   Circuit bracket oil filled -three phase     Page 330 

   SF6 Metal enclosed switchgear indoor type     Page 330 

   SF6 Metal enclosed switchgear - outdoor type    Page 330 

   Insulators suspension & post       Page 331 

   Bare copper cable -single conductor (per Lm)   Page 331 

   Bare aluminium cable (ACSR) – Single conductor (per Lm)  Pages 332 to 333 

   Static wire (per m)       Page 334 

   Tubular bus bar (per Lm)      Page 334 

   Substation component notes      Page 334 
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ELECTRICAL EQUIPMENT 

Section 9        

  GENERATORS         

   Emergency generator       Page 335 

   Automatic transfer switch       Page 335 

   Generator notes        Page 336 

  UNINTERRUPTABLE POWER SUPPLY (UPS)      

   Self-contained system - up to 600v      Page 337 

   Uninterruptable power supply (UPS) Notes    Page 337 

  CONDUIT, FITTINGS & ACCESSORIES       

   Rigid steel conduit Per Meter      Page 338 

   Conduit fitting (FERALOY - MALLEABLE IRON)   Page 338 

   Conduit clamps        Page 339 

   Other fitting         Page 339 

   Conduit termination        Page 340 

   Conduit bends        Page 340 

   Factory long radius 90 Elbows      Page 341 

   Flex seal title & flex steel       Page 341 

   Expansion joints        Page 342 

   Explosion proof flex (CLASS 1, DIV. 1)     Page 342 

   Aluminium conduit (Per Lm)      Page 343 

   Conduit fitting includes covers & gaskets     Page 343 

   Conduit clamps       Page 344 

   Conduit termination        Page 345 

   Conduit ends         Page 345 

   PVC Coated rigid steel conduit Per (Lm)    Page 346 

   Conduit fitting        Page 346 

   Other fittings         Page 347 

   Conduit termination        Page 348 
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ELECTRICAL EQUIPMENT 

Section 9       

   Conduit bends        Page 348 
   PVC CONDUIT (per Lm) SCH. 40     Page 349 
   CONDUIT FITTINGS       Page 349 
   Right angle parallel       Page 350 
   Conduit bends        Page 350 
   Plastic spacers for underground ducts    Page 352 

   Electrical metallic tubing (EMT) Conduit Per (Lm)   Page 352 

   Compression connectors      Page 352 

  CABLE TRAY & RACKING         
   CABLE LADDER TRAY & FITTINGS – ALUMINUM   Page 353 

    225mm / 9” RS - 150mm / 6” HSR 

   Miscellaneous adders       Page 354 
   Covers         Page 355 
   Adjustment for other materials      Page 356 
   Cable tray supports trapeze type     Page 357 
   Cable tray supports Top of pipe bridge    Page 357 
   Cable tray supports Side of pipe bridge     Page 357 
   Wireways / Trunking       Page 357 
              
              
     WIRE & CABLE        

   1 Core stranded CU THW (IN CONDUIT) 600v   Page 358 

   1 Core stranded  CU THW (T.C. CABLE) 600v    Page 359 

   3 / 4 core Stranded CU galvanized steel interlocked    Pages 360 to 361 

armour 600v Type  MC (XHHW) With PVC Jacket and  

ground/earth wire  

Multi core Stranded CU C-L-X Type MC (XHHW)   Pages 362 to 363 

Aluminium sheath with PVC Jacket 600V    

3 / 4 core Stranded  CU C-L-X Type MC (XHHW)    Pages 364 to 365 

Aluminium sheath with PVC Jacket and ground/earth wire 600V.    
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ELECTRICAL EQUIPMENT 

Section 9         

            

Multi Core Stranded CU THHN/THWN With PVC Jacket 600V  Pages 366 to 367 

Multi core STRANDED CU XHHW WITH PVC JACKET 600V    Pages 368 to370 

Stranded CU VFD Type TC (XLPE) Dual shielded 600V    Page 370 

 (FOIL & 85% TCB) With PVC Jacket and ground/earth wire   

1/C Stranded CU with PVC Jacket in conduit shielded   Page 371  

5 KV 100% or 133% Insulated level          

3/C Stranded CU EPR unarmoured with PVC  jacket and   Page 372 

76 grounding/earth wire shielded 5 KV 100% OR 133%  insulation level   

3/C Stranded CU EPR C-L-X type MV-90 aluminium sheath    Page 373  

with PVC jacket and grounding /earthing wire shielded 5 KV 

 100% OR 133% insulation level       

3/C STRANDED CU EPR GALVANIZED STEEL INTERLOCKED    Page 374 

ARMOR TYPE MV-90 WITH PVC JACKET AND GROUND 

 WIRE SHIELDED 5 KV 100% OR 133% INSULATION LEVEL  

1/C stranded  CU with PVC jacket in conduit shield 15 KV   Page 375  

 100% insulation level          

3/C Stranded CU EPR unarmoured with PVC jacket and    Page 376 
grounding/earth shielded 15 KV 100% insulation leve376 

3/C Stranded CU EPR C-L-X Type MV-90 aluminium sheath   Page 377   

with 15 KV 100% insulation levels        

3/C Stranded CU EPR galvanized steel interlocked     Page 378 

Interlocking Armor type /PP-90 with PVC  

Jacket and grounding/earth shielded 15 KV 100%  insulation level   
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ELECTRICAL EQUIPMENT   The are 4,450.00 Norms +/-- in this section 

Section 9         

              

1/C Stranded CU with PVC Jacket in conduit shield  35 KV    Page 379 

100% Insulation level   

3/C Stranded CU EPR C-L-X Type MV-90 Aluminium sheath    Page 380 

with PVC jacket and ground/earth wire shielded 35kv KV 100%  

Insulation level   

1/C Stranded CU with PVC jacket in conduit shielded 69 KV   Page 381 

100% insulation level          

3/C Stranded CU EPR C-L-X Type MV-90 Aluminium sheath    Page 382 

with PVC jacket and ground/earth wire shielded 69 KV 100% Insulation level  

 CABLE TESTING         

  High pot         Page 383 

  Resistance test        Page 383 

 TERMINATION KITS         

  Single core cross linked poly, butyl or other rubber like   Page 383 

insulated cable       

   core cross linked poly, butyl or other rubber like     Page 384 

insulated cable           

  Motor termination (PIGTAIL) 3 Wire three phase SPLICE KITS   Page 385 

  Single core cross linked poly, or other rubber like insulated cable   Page 386 

  Three core cross linked poly, butyl or other rubber like   Page 386 

 insulated cable 

  CABLE TERMINATOR         

  Unarmoured cable         Page 387 

  Armoured and aluminium sheath cable      Page 387 
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ELECTRICAL EQUIPMENT 

Section 9            

 ENCLOSURES     

  NEMA TYPE 12        Pages 388 to 389 

  NEMA TYPE 3 & 3R        Page 389 

  NEMA TYPE 4X        Page 390 

  NEMA TYPE 7 – CLASS I, GROUP D      Page 390 

  NEMA TYPE 9 – CLASS II, GROUP E, F & G     Page 391 

  CONDUIT OUTLET BOXES       Page 391 

  NOTES          Page 391 

 FIXTURES LIGHTING         

  Incandescent         Page 392 

  Fluorescent          Page 392 

  Mercury vapor/high pressure sodium /metal halide     Page 393 

 POLES, BRACKETS & MISC        

  Poles          Page 394 

  Brackets           Page 394 

  Misc          Page 394 

 WIRING DEVICES         

  Receptacles          Page 395 

  Switch’s         Page 395 

  Contactors         Page 395 

  Gang boxes iron FS and FD Threaded      Page 396 

 EMERGENCY & EXIT LIGHTING        

  Emergency fixtures        Page 397 

  Exit fixtures         Page 397 

 BOLLARD & LANDSCAPE LIGHTING       

  Bollard light (Round or Square)      Page 398 

  Landscape fixtures        Page 398 
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ELECTRICAL EQUIPMEN 

Section 9            

 E. GROUNDING / EARTHING          

  Copper weld ground/earth rods      Page 399 

  Cad weld connection (EXOTHERMIC WELDS)     Page 399 

  Bare copper wire        Page 399 

   Notes         Page 399 

 F. INSTRUMENT WIRING         

  600V And below wire – Stranded CU      Page 400 

  Wire termination        Page 400 

PVC Insulated – Overall shield– PVC Jacket AWG 20/0,50mm  Page 401 

Gauge twisted pairs  

  PVC Insulated – Shield pairs  – Overall shield - PVC Jacket   Page 401 

PVC Insulated – Overall shield  – PVC Inner & outer jacket    Page 402 

interlocked Armor  18/0,75mm  Gauge twisted pair     

PVC Insulated – Shield pairs - Overall shield –     Page402 

PVC Inner & outer jacket interlocked Armor       

Multi-pair cable – Electronic instrument type PVC    Page 403  

 Insulated – Overall SHIELD – PVC jacket AWG 18 / 0,75 mm Gauge 

 twisted pairs  

PVC Insulated – Overall shield – PVC Inner & outer jacket    Page 404 

interlocked armour AWG 18/0,75mm  Gauge twisted pair     

PVC Insulated – Shielded pair - Overall shield – PVC     Page 404  

Inner & outer jacket - Interlocked Armor       

   Notes         Page 404 
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ELECTRICAL EQUIPMENT 

Section 9     

 F. INSTRUMENT WIRING 

 FIBER OPTICS          

  Pull/install         Page 405 

  Connection         Page 405 

 UNSHIELDED TWISTED PAIR (UTP) CABLE      

  Pull/install          Page 406 

  Blocks           Page 406 

  Jacks           Page 406 

  Patch Panels         Page 406 

  Connection          Page 406 

  Termination          Page 406 

 TELEPHONE EXCHANGE CABLE       

  AWG 22/0,50mm  Gauge twisted pairs     Page407 

  Type PE 22 OSP CU        Page 407 

  Termination          Page 407 

 SHIELDED (COAXIAL) CABLE        

  Pull/install         Page 408 

  Termination          Page 408 

 COMPUTER EQUIPMENT        

  Hardware          Page 409 

  Network          Page 409 

 SURVELLIENCE EQUIPMENT        

  General          Page 410 

  Camera lenses         Page 410 

  Camera enclosure        Page 410 

  Switch & sequencers        Page 411 

  Miscellaneous         Page 411 
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ELECTRICAL EQUIPMENT 

Section 9       

 TELEPHONE EQUIPMENT        

  Install          Page 412 

  Programming         Page 412 

  Paging system         Page 412 

 ACCESS CONTROL         

  Control Panels         Page 413 

  Stand-alone card reader        Page 413 

  Card reader         Page 413 

  Door devices         Page 414 

  miscellaneous          Page 414 

 INDUSTRIAL FACILITY PAGE/PARTY       

  Install equip         Page 415 

   Notes         Page 415 

 LOCAL BUILDING PAGING SYSTEMS       

  Install equip         Page 416 

   Notes         Page 416 

 MISCELLANEOUS          

  Install equip         Page 417 

   Notes         Page 417 

 POLE LINES          

  Wooded pole setting        Page 418 

  Conductor assembly on wooded crossarms      Page 418 

  Pole mounted distribution transformers      Page 419 

  Stringing wire 5KV to 35Kv       Pages 420 to 421 

  Height adjustment        Page 421 

Pre -Assembled aerial cable 3 Twisted single core stranded    Page 421 

CU Shielded with messenger       
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ELECTRICAL EQUIPMENT 

Section 9           

  Messenger hanger assembly       Page 423 

  Primary & secondary protective device     Page 423 

 ELECTRICAL TRACE HEATER        

  Controllers-– UP TO3 650° F / 343° C  (NEMA 4 & 7)    Page 424 

  Heater cable self-regulating CU Bus wire     Page 424 

  Controller notes        Page 424 

  Self-regulating heater cable assessor      Page 425 

  Ordinary PWR Conn kit       Page 425 

  Thermostat         Page 426 

  Contactor         Page 426 

 CATHODIC PROTECTION        

  Graphite anodes bare        Page 427 

  Coke breeze backfill data        Page 427 

  Pre-Packed in steel can       Page 427 

  Durichlor anodes bare       Page 428 

  Durichlor anodes pre - packed in steel can     Page 429 

  Magnesium Anodes Pre Pack in Steel Cans     Page 430 

  H-1 Alloy grade        Page 431 

  Zinc anodes pre packed in steel can      Pages 432 to 435 

  Aluminium anodes bare (GALVALUM with CORE TYPE “R”)   Page 436 

  Rectifiers non- hazardous air cooled – 1/C, 115V    Page 437 

 Bridge type – Selenium   

  Rectifier non-Hazardous air cooled  – 3/C, 460V    Page 438 

Bridge type  – Selenium  

  1/C Stranded CU with hmw polyethylene insulated and jacket  Page 439 

 METRIC CONVERSIONS        Pages 440 to 441 
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INSTRUMENTATION AND CONTROL  

Section 9  

 CONTROL SYSTEMS UNIT WORK HOURS       

 A. FIELD MOUNTED INSTRUMENTS         

  Analytical devices        PAGE 445 

  Flow devices         PAGE 446 

  Level devices         PAGE 447 

  Pressure devices         PAGE 447 

  Temperature devices        PAGE 448 

  Miscellaneous         PAGE 449 

   Notes         PAGEs 450 to 451 

 B. CONTROL SYSTEMS PANELS & RACKS    

  Control room equipment (DCS & PLC’s)     PAGE 452 

  Local panels          PAGE 452 

 PANEL MOUNTED INSTRUMENTS (CONTROL ROOM OR LOCAL PANELS)  

  Flow devices          PAGE 453 

  Level devices          PAGE 453 

  Pressure devices         PAGE 453 

  Temperature devices         PAGE 453 

  Miscellaneous & Notes       PAGEs 454 to 455 

 C. TUBING & FITTINGS        

 AIR SUPPLY BULKS 

  Air supply bulk         PAGE 456 

  Fittings  – Threaded        PAGE 456 

  Tees & unions         Page 456 

  Caps          Page 456 

  Nipples         Page 456 
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INSTRUMENTATION AND CONTROL  

Section 10   

 INSTRUMENTATION AND CONTROL  

  Swage Nipples         Page 457 

  Plugs           Page 457 

  Valves           Page 457 

  Misc          Page 457 

 TUBING & FITTINGS  PROCESS BULKS        

  Tubing (Copper & Stainless Stee)      Page458 

  Tubing Fitting (Brass or SS) Female & Male Connectors   Page 458 

  Unions          Page 458 

  Tees           Page 458 

  Tubing valves (Brass or SS)       PAGE 459 

  Manifolds          PAGE 459 

  Pre-Insulated tube bundles        PAGE 459 

  Tubing raceways & fittings        PAGE 460 

  Mounting brackets, stands & weather proof housing    PAGE 461 

   Notes    
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PAINT & INSULATION UNIT WORK HOURS  

Section 11 

 PAINT & INSULATION UNIT WORK HOURS       

 STRUCTURAL STEEL         

  Surface prep          PAGE 465 

  Primer, intermediate & finish coats (EACH)     PAGE 465 

 PIPES & VESSELS          

  Surface prep          PAGE 465 

  Primer, intermediate & finish coats (EACH)     PAGE 465 

 PAINT NOTES          

  SP-6 Commercial Blast Cleaning      PAGE466 

  SP-10 Near White Blast Cleaning      PAGE 466 

  SP-5 White Metal Blast Cleaning      PAGE 466 

 PAINT NOTES           PAGE 466 

 PIPE DIAMETER TO SQUARE METER       PAGE 467 

  Painting Notes         PAGES 468 to 469 

 

 PIPE INSULATION 

 HOT GLASS FIBER         

  Single layer          PAGE 470 to 471 

  Double layer          PAGE 470 to 471 

 MINERAL WOOL        

  Single layer          PAGE 472 

  Double layer          PAGE 472 

 CALCIUM SILICATE        

  Single layer          PAGE 473 

  Double layer          PAGE 473 

 COLD CELLULAR GLASS OR POLYURETHANE     

   Single layer         PAGE 474 

  Double layer          PAGE 474 
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EQUIPMENT INSULATION 

Section 11             

  EQUIPMENT INSULATION 

 GLASS FIBER   

  Vertical           PAGE 475 

  Horizontal          PAGE 475 

  Irregular surface         PAGE 475 

 MINERAL WOOL       

  Vertical          PAGE 476 

  Horizontal          PAGE 476 

  Irregular surface         PAGE 476 

 CALCIUM SILICATE        

  Vertical          PAGE 477 

  Horizontal          PAGE 477 

  Irregular surface         PAGE 477 

 CELLULAR GLASS OR POLYURETHANE    

  Vertical          PAGE 478 

  Horizontal          PAGE 478 

  Irregular surface         PAGE 478 

  INSULATION NOTES        PAGES 479 to 483 

         

 PAINTING  TOUCH UP AND REPAINTING       PAGE 484 

Section 12         

         

 DEMOLITION WORK  

  GENERAL NOTES         PAGE 487 

  GENERAL SITEWORK        PAGE 488 

  BUILDINGS         PAGE 488 

  CONCRETE         PAGE 489 

  PIPING          PAGE 490 

   PIPING NOTES        PAGE 491 
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PROJECT SAFETY  

Section 13        

 PROJECT SAFETY  

  All Phases of the Project        PAGE 494 to 499 

  Conceptual Design (FEED) Phase      PAGE 500 to 511 

   Detailed Design Phase       PAGE 512 to 522  

   Construction Phase        PAGE 523 

  Commissioning Phase        PAGE 524 

  Closeout Phase        PAGE 525 

 

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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Crew Mix 1 for Large to Medium Size Projects 

Section 14    

 Crew Mix 1 for Large to Medium Size Projects   

  GENERAL          PAGE 529 

  HOW A CREW MIX CONVERTS TO CREW MIX UNIT RATE    PAGE 530 

  Earth Work Crew Mix        PAGE 531 

  Concrete Work Crew Mix       PAGE 532 

  Structural Steel Crew Mix       PAGE 533 

  Mechanical & Equipment Crew Mix      PAGE 534 

  Erect Shop Fabricated Pressure Vessels Crew Mix     PAGE 335 

   Columns,  Pressure Vessels, Tanks Erection, and heavy lifts    PAGE 536 

 Crew Mix       

Piping Crew Mix        PAGE 537 

 General Electrical Crew mix       PAGE 538 

  Instrumentation Crew Mix        PAGE 539 

  Painting Crew Mix         PAGE 540 

  Insulation Crew Mix         PAGE 541 

  Demolition Crew Mix         PAGE 542 

  Purging of Pipes Mix         PAGE 543 

  Stress relief of Pipes & Vessels Crew  on site Mix    PAGE 544 

  NDE on site/MPT/DP/SFT Crew Mix      PAGE 545 

  NDT/NDE X Ray work Crew Mix on site     PAGE 546 

  Thickness & lamination check Crew Mix on site    PAGE 547 

  Chemical cleaning of piping Crew Mix on site    PAGE 548 

  Instrumentation Bench Test & Calibration     PAGE 549 
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Crew Mix 2 for Small Size Projects   

Section 15         

 Crew Mix 2 for Small Size Projects      

 General           PAGE 553 

  How a Crew a Crew Mix Convert to a Crew unit Rate     PAGE 554 

  Pulling/laying of cables on trays crew Mix     PAGE 555 

  Installation of Cable racking / trays / trunking on pre properad   PAGE 556 

supports Crew Mix         

  Manufacturing  & installation  brackets for racking/trays trunking   PAGE 557 

 Crew Mix  

  Installation  DB'S Junction boxes up to 1000mmx1000mmx350mm  PAGE 558 

 Crew Mix  

  Installation  Mcc PLC Crew Mix      PAGE 559 

  Installation  MV Panels up 11Kv Crew Mix     PAGE 560 

  Assisted with offloading onto final position of  Transformers   PAGE 561 

delivered to site up 6000Kvar (6Mva)   Crew Mix       

  Termination of Lv Cables 600/1000v Crew Mix     PAG 562 

  Termination of Mv  Cables 3,3000/19,000Kv Crew Mix    PAGE 563 
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FINAL PHASE OF CONSTRUCTION 

Section 16         

 FINAL PHASE OF CONSTRUCTION  

  OVERVIEW         Page 568 

         

    SCOPE     

         

    DEFINITIONS    

         

  1. OVERVIEW          Page 568 

         

    MECHANICAL COMPLETION  

         

    TURNOVER    

         

    COMMISSIONING   

         

    STARTUP    

         

    PERFORMANCE TESTS  

         

    FINAL ACCEPTANCE   

         

  2. CONSTRUCTION        Page 573 

         

    INSPECTION AND TESTING   

         

    LUBRICATION AND PRIME CHARGE  

         

    VENDOR'S REPRESENTATIVES  

         

    APPROVAL AND CERTIFICTIONS   

         

    BUILDINGS     

         

    VESSELS / TANKS     

         

    HEAT EXCHANGERS    

         

    FIRED HEATER AND BOILERS   

         

    COMPRESSORS AND GENERATORS  
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FINAL PHASE OF CONSTRUCTION  

Section 

 TABLE OF CONTENTS      

  2. CONSTRUCTION - CONT.   

         

   PUMPS            

   MATERIAL HANDLING AND OTHER PROCESS EQUIPMENT   

   FIRE SAFETY AND MISCELLANEOUS EQUIPMENT   

         

   PIPING     

         

   ELECTRICAL    

         

   CONTROL SYSTEMS   

         

   OTHER WORK    

         

  3. COMMISSIONING        Page 580 

          

  GENERAL     

         

   VENDOR REPRESENTATIVES   

         

   FIRED HEATER AND BOILERS   

         

   COMPRESSORS AND GENERATORS  

         

   PUMPS     

         

   MATERIAL HANDLING AND OTHER PROCESS EQUIPMENT   

         

   FIRE SAFETY AND MISCELLANEOUS EQUIPMENT  

         

   PIPING     

         

   ELECTRICAL    

         

   CONTROL SYSTEMS   
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FINAL PHASE OF CONSTRUCTION   

Section        

 TABLE OF CONTENTS      

         

  4. START-UP         Page 583 

         

   GENERAL    

         

   CLEAN UP     

         

   LUBRICATION AND PRIME CHARGE  

         

   EQUIPMENT    

         

   HEAT EXCHANGERS   

         

   LUBRICATION AND PRIME CHARGE  

         

   FIRED HEATER AND BOILERS   

         

   COMPRESSORS AND GENERATORS  

         

   PUMPS    

         

   PIPING     

         

   DOCUMENT     

         


