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SECTION |

1 GENERAL TECHNICAL SPECIFICATIONS

1.1  Scope of Work

This Specification covers the following electrical works of the facilities:
1- Power current installations
2- Low current installations
3- Fire alarm systems
4- Computer network systems (LAN, WAN)
5- TV, CCTV, Radio-Wireless communication systems
6- Lightning protection installations
7- Compensation installations
8- Diesel generator set
9- Uninterruptible Power Supply (UPS)

- It covers the general conditions for the supply, installation and commissioning of all
equipment in accordance with the applicable standards, regulations, safety rules and application
projects.

- Taking this specification and all related drawings into consideration, the Contractor shall
provide detailed manufacturer and secondary projects for submission to the Administration for
approval.

1.2  Design and Workmanship

- All equipment including accessories and auxiliary materials shall be manufactured and
installed to provide quick internal and external access for inspection, cleaning, maintenance and
replacement works. Similar parts shall be fully interchangeable with each other and with spare
parts. Except in cases where the equipment must be specially arranged for functional reasons or
due to a special design, no part of the equipment shall require the removal of another permanently
installed equipment during inspection, maintenance or replacement.

- Evenafter long service under the most severe conditions, the design, dimensions and materials
of all parts shall not be damaged due to stresses. The materials used in the manufacture of the
equipment shall be of the highest quality and selected to perform the expected service. The
equipment shall be designed and manufactured to minimize corrosion. No water shall be
accumulated at any point. Surface protection shall prevent corrosion under all climatic
conditions.

- In concealed installation works, conductors from branch and final circuits to relevant switches
and sockets shall be routed horizontally and vertically through junction boxes.



1.3 Applicable Standards-Regulations-Legislations

Turkish Standards shall be used as long as they are available and applicable. Unless otherwise
specified, the design, installation, manufacture and testing of the equipment shall be in
accordance with the following standards:

+ AMCA Air Movement and Control Association

* ANSI American National Standards Institute

* ARI Air Conditioning and Refrigeration Institute

+ ASA American Standards Association

+ ASME American Society of Mechanical Engineers

+ ASTM American Society for Testing and Materials

+ AWS American Welding Society

* DIN German Institute for Standardization

*EN European Standards

+ IEC International Electrotechnical Commission

* IEEE (AIEE) Institute of Electrical and Electronics Engineers
* NFPA National Fire Protection Association

* NIST National Institute of Standards and Technology
* NEMA National Electrical Manufacturers Association
* NEC National Electrical Code

- SMACNA Sh_eet Metal _ ar_ld Air Conditioning Contractors’
National Association

TS Turkish Standards
« UL Underwriters Laboratories

* Regulation on Electrical Internal Installations
+ Regulation on Electrical Power Current

+ Regulation on Grounding in Electrical Installations
+ Fire Regulation

- The latest revision or edition of the standard in force at the time of execution of the work shall
applied.

- If the Contractor, for any reason, does not wish to use the above standards, s/he shall submit
to the Administration for approval the list of standards s/he intends to use together with the
justifications. Such request shall not be valid without the written approval of the Administration.

1.4 Units of Measurement

- The International System of Units (SI) shall be used for all works described under this Contract.
Unless otherwise specified, all units of measurement shall be expressed in Sl units.



1.5 Tolerances

- Tolerances and allowances to limit the dimensions of any metal part shall be in accordance
with the relevant standards.

1.6  Stresses and Safety Factor

- Adequate safety factors shall be used throughout the design, especially in the design of parts
subject to variable stresses, vibration, impact or shocks.

1.7  Nameplates and Marking

- Nameplates shall be aluminum coated by electrolysis and in Turkish. If deemed necessary by
the Administration, additional information shall be added to the nameplates. Lengths, weights,
volumes, pressures, capacities shall be expressed in metric units. Nameplates shall be made with
the approval of the Administration.

1.8 Painting

1.8.1 General

- Aluminum and galvanized surfaces shall not be painted. Other surfaces shall be subjected to
the following processes.

1.8.2 Cleaning

- All surfaces shall be cleaned to sound metal surface using sandpaper or quartz sand. Spatters,
grease, dust, etc. shall be completely removed from the surface. Metallic sand consisting of steel
particles shall not be used in such cleaning.

1.8.3 Manufacturer’s Facility Painting

- As soon as possible, but not later than four hours after sand blasting and dust abrasion
cleaning, the surfaces shall be painted with two coats of primer and two coats of suitable finish
paint. The paint to be used, including the color, shall be subject to the approval of the
Administration.

The total thickness of the paint shall not be less than that approved by the Administration.

- Damaged painted parts during assembly or tests shall be repaired.

19 Equipment, Material and Workmanship

- The manufacturer’s facility, material and workmanship shall be first class.

- Where possible, similar parts and spare parts shall be interchangeable with each other.



1.10 Coordination with Other Manufacturers and Subcontractors

- The Contractor shall ensure full coordination with other Contractors and manufacturers.

- The Contractor may subcontract one or more parts of the work or equipment supply.
Subcontractors shall be under the full responsibility of the Contractor and may be employed only
with the prior approval of the Administration.

- The Contractor shall submit to the Administration for approval the names and references of
all manufacturers of the equipment he intends to include in the scope of work, together with
performance data and other relevant information relating to the proposed equipment.

1.11 Drawings and Information to be Provided by the Contractor

- The Contractor shall submit to the Administration for approval performance data and other
relevant information on all equipment to be used in the scope of the work, together with the
names and references of the equipment manufacturers.

- In addition, the Contractor shall submit to the Administration all other necessary drawings,
calculations, diagrams and manufacturing schedules for approval in order to obtain approval for
his/her design.

- The Contractor shall also deliver to the Administration the instruction manuals and drawings
required for the supervision, operation and maintenance of the systems and equipment supplied
under the Contract, including all necessary definitions and data relating to the equipment and
accessories.

- Before the manufacture of the equipment or before ordering the relevant equipment, the
Contractor shall provide the Administration with detailed calculations, manufacturer’s
documents and data sheets.

- After signing the contract, the Contractor shall submit to the Administration for approval a
work schedule showing the details of all stages. The work schedule shall be consistent with the
work program in the contract.

- Work progress reports shall be submitted to the Administration every month.

1.12 Installation, Control and Tests

1.12.1 General

- In cases deemed necessary by the Administration, all materials, elements, devices, etc. related
to the equipment shall be subjected to tests and controls during manufacturing operations at the
manufacturer’s workshop in order to prove compliance with the Contract conditions. All costs
related to manufacturer’s shop tests shall be borne by the Contractor.

- The Contractor shall provide all necessary services, assembly tools, facilities, etc. for
installation and shall be responsible for the installation of the equipment supplied by itself. The
Contractor shall provide all qualified workers and laborers required for the installation, testing
and commissioning of the equipment at the site. Workers shall work under the instructions and
supervision of the Contractor’s installation supervisor.

- The Contractor shall also provide details such as the number, characteristics, etc. of the
installation personnel he intends to employ at the site for installation works.



- The Contractor shall at all times provide the Administration free access to the manufacturer’s
workshop. The Contractor shall provide all facilities for the unrestricted control and observation
of assembly operations and tests and shall inform the Administration where necessary.

- To facilitate the Administration’s control and observation of assembly operations and tests,
information on equipment manufacture and test schedules shall be provided to the
Administration. The Contractor shall notify the Administration in writing of the date and place
of controls or tests at least fifteen (15) days in advance. The Administration shall notify the
Contractor of the date of control and test at least five (5) days before the control and test date.

- To coordinate the controls and tests at the manufacturer’s workshop, the Contractor shall
prepare detailed manufacturing schedules for the main components of the equipment and submit
them to the Administration. The schedule shall clearly show the different phases of the work or
operation (e.g. design, ordering of materials, receipt of materials, pre-assembly, machining, etc.)
and the estimated dates of manufacturer’s workshop controls and tests.

- Manufacturer’s workshop assemblies shall be carried out to ensure compatibility of various
parts and to check the accuracy of dimensions, clearances and tolerances. Parts assembled in this
way shall be marked so that they can be reassembled at the construction site.

- All cabinets, control panels, etc. shall be fully assembled and wired at the manufacturer’s
workshop.

- If the Administration considers that the tools and devices used by the manufacturer during
controls and tests require calibration, such tools and devices shall be calibrated by an independent
institution approved by the Administration at the Contractor’s expense.

- Before starting the assembly works, the Contractor shall check all foundations, other structures
and the construction site where the parts of the equipment supplied under the Contract will be
installed, for compliance with their foundation and connection drawings. The results of such
controls shall be submitted to the Administration in sufficient time before the start of assembly
works to allow correction of any errors.

- Equipment assembly operations shall be carried out properly in accordance with the
manufacturer’s installation instructions and the applicable specifications relating to materials,
use, welding works, etc.

- The assembly works shall include the installation and fixing of all parts of the work in such a
way that they will not be displaced during subsequent construction works. For this purpose, the
Contractor shall supply all necessary equipment and supports.

- Glass parts or other parts that can be easily damaged shall be protected during installation with
suitable protective covers.

- Machined surfaces or surfaces to be left bright during service shall be protected during
installation with a suitable corrosion-resistant film layer.

- Assembly benches and scaffolds shall be equipped with suitable coverings and barriers to
provide safe working conditions.

- If mounting or suspension attachments have been fastened to steel structures for installation
works, when they are no longer needed, the Contractor shall remove them and grind off surplus
welding materials and other attachments, restoring the steel structures to their original condition.
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- Damaged painting works shall also be properly re-applied.

- Approval of materials and equipment, installation, tests and test methods and acceptance of
related test certificates or waiver of controls and tests shall in no way relieve the Contractor of
his responsibility for carrying out the works in accordance with the Contract conditions and for
ensuring that all materials supplied are undamaged and suitable in all respects for the intended
purpose.

- All tests, controls and the results thereof shall be documented in records and signed by the
relevant parties. Reports shall show that the equipment complies with the Contract requirements.
Controls and tests shall include, but not be limited to, the tests described below. Manufacturer’s
workshop tests shall not constitute provisional acceptance, and the Contractor shall be
responsible for defects that may occur in the material during provisional acceptance.

1.12.2 Manufacturer’s Workshop Tests
1.12.2.1 Dimensional Controls and Visual Inspection

If dimensional controls reveal measurement inconsistencies that may affect the compatibility,
assembly or disassembly of the relevant part or element, such inconsistencies shall be corrected.
However, such corrections shall in no way result in a compromise of operational efficiency and
safety or interchangeability of the elements and shall only be carried out after obtaining the
written approval of the Administration. If such corrections and modifications are not made under
the above-mentioned conditions, the part or element concerned shall be rejected.
Defective parts or equipment shall not be dispatched to the construction site.

1.12.2.2 Function Tests

Function tests on partial assemblies and/or complete assemblies shall be carried out at the
manufacturer’s workshop of the Contractor (or the Contractor’s subcontractor) as far as possible.
These tests shall be carried out under the most critical operating conditions as far as possible.
Function tests shall be repeated until it is proven that the assembled equipment complies with
the contract requirements.

1.13 Construction Site Tests

- After assembly at the construction site, the equipment shall be subjected to operational tests.
These tests shall include, but not be limited to, the testing, control and examination of all
equipment that has been assembled and installed at the construction site.

- The Contractor shall, at his/her own expense, provide all qualified personnel, equipment,
materials and services necessary for the proper and complete testing and commissioning of all
equipment.

- After the assembly process and preparations for operation, independently of the tests carried
out at the manufacturer’s workshops to prove compliance with the Contract requirements, the
equipment shall be subjected to functional tests, performance tests and reliability tests.
During these tests, the functional reliability, operational safety and operating economy of the
equipment shall be carefully checked.
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- The Contractor shall notify the Administration in writing of the start date of any site test one
(1) month in advance. In this notice, the Contractor shall also provide details regarding the test
method, test duration, etc.

- Approval of the tests, acceptance of the test certificates or waiver of any test at the site shall
not relieve the Contractor of the responsibility to meet the Contract requirements.

1.14 Warranties

1.14.1 Period:

The Contractor shall warrant all permanent equipment supplied under the Contract against all
defects in design, workmanship and materials throughout the Contract period and for a period of
twelve (12) months after the date of provisional acceptance. Manufacturer’s warranty certificates
of the equipment used shall be submitted to the Administration.

1.14.2 Failure to Fulfill Warranties

- The Contractor shall immediately repair, dismantle or replace, without any cost to the
Administration, any work declared not to be in accordance with the Contract conditions by the
Administration during the execution of the work and within the warranty period after provisional
acceptance. The Contractor shall bear all damage and repair costs arising from such repair,
dismantling and replacement operations. If, after being notified of the situation, the Contractor
refuses to make corrections to meet the Contract requirements or persistently neglects to do so,
the Administration shall have the necessary corrections carried out by another firm at the
Contractor’s expense, and the cost incurred shall be deducted from the Contractor’s receivables.

- Unless otherwise specified in the Contract, any replaced equipment or any repaired part shall
be subject to a Warranty Period having the same characteristics and duration as the previous one,
starting from the date of completion of the replacement or repair operation.

1.15 Packing

- All equipment shall be carefully packed to withstand long-term sea and land transportation
under all climatic conditions and shall be fully protected against corrosion.

- Spare parts shall be packed separately. Spare part packages shall be clearly marked to indicate
that they contain spare parts and shall include a list of contents inside the package.

- No material shall be shipped without the written approval of the Administration.

1.16  Delivery

- Materials to be delivered shall be in accordance with the approved work progress schedule and
shall be coordinated according to the conditions at the site.
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- Materials to be delivered shall be undamaged, in the manufacturer’s original packaging or box,
and shall bear intact and legible identification labels. Where appropriate, the manufacturing date
and shelf life shall be indicated.

- Unloading of materials shall be carried out as specified or in accordance with the
manufacturer’s instructions. Material receipt records shall be kept at the construction site. It shall
be checked whether the material is complete and whether it has been damaged during
transportation.

- Toavoid disruption of the work schedule, the Contractor shall remove damaged materials from
the construction site and expedite the delivery of the same, undamaged and new product, and
shall procure the identified missing or lost materials as soon as possible.

1.17 Transportation, Storage and Protection

- Materials shall be stored so as to be protected from damage and in accordance with the
manufacturer’s written instructions on the material. During the period from storage to assembly
and acceptance of the material for use, maintenance recommended by the manufacturer shall be
performed.

- Storage shall be arranged to provide easy access for examination. By carrying out periodic
examinations, it shall be ensured that stored materials are preserved without damage and
deterioration under the specified conditions.

- Finished products ready for assembly shall be stored in dry and well-ventilated areas. These
materials shall not be subjected to temperature and humidity variations.

- Factory-fabricated products shall be stored on blocks or wedges to prevent contamination.
Loose granular materials shall be stored on well-graded permeable soils or rock surfaces.
Perishable materials shall be covered with impermeable covers and sufficient ventilation shall
be provided to prevent condensation.

- Hazardous materials shall be stored appropriately to prevent contamination of personnel, the
storage building and the construction site.

1.18 Materials

- All materials to be used in the manufacture of the equipment to be supplied shall be selected
as the most suitable considering flexibility, durability and other physical properties according to
the intended use. Materials shall be new, first-class quality, faultless and flawless.

- All materials and equipment not manufactured by the Contractor shall be products of reputable
manufacturers.

1.19 Spare Parts and Accessories

1.19.1 Spare Parts

- The Contractor shall provide a detailed list of equipment and spare parts sufficient for a five
(5) year operating period.
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- All spare parts shall be interchangeable with each other and shall be manufactured with the
materials and workmanship specified in the Contract.

- All spare parts shall be shipped in boxes and suitably protected against possible damage.

1.20 Safety

- Safety standards related to electricity generation and transmission, the use of explosive
materials, the use of electrical and mechanical equipment, and personnel transportation shall
comply with the laws and regulations in force in Tiirkiye. The Contractor shall keep at the
workplace a safety specialist responsible for construction site safety.

- The Contractor shall provide all safety equipment (helmet, safety shoes, gloves, lamps,
waterproof clothing, dust masks, etc.) appropriate to the work performed for his/her construction
site personnel.

- All electric motors, equipment rails and pipes to be used for assembly shall be grounded, and
grounding connections shall be checked at regular intervals by qualified personnel.

1.21 Prevention of Accidents and Fires

- The Contractor shall take all necessary measures to ensure the continuous safety and protection
of personnel and property. The Contractor shall comply with the relevant laws and the
instructions of the Administration for protection against accidents and fire.

- The Contractor shall keep a sufficient number of fire extinguishers available in various work
areas. The expiration dates of the fire extinguishers shall be checked, and they shall be kept in a
condition to perform their function. Fire extinguishers shall be of gas, dry powder, or other
approved chemical type. The numbers, types and locations of these fire extinguishers shall be
subject to the approval of the Administration.

1.22 Cleaning

- The Contractor shall keep the working and storage areas clean during construction. After
completion of the work, the Contractor shall, at his own expense, satisfactorily remove all his/her
materials, debris, rubbish, waste materials, rubble and all kinds of temporary structures.

1.23 Bolts, Anchor Rods, Nuts and Screws

- All bolts, anchor rods, nuts and screws shall conform to metric thread standards.

- All bolts, anchor rods, nuts and screws (including washers) shall be suitably protected against
corrosion according to local conditions. Nut and bolt heads shall be hexagonal and properly
machined.
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- Nuts, bolts and screws that may loosen during operation shall be locked by methods approved
by the Administration.

1.24 Electrical Works

- All cables going to external connections shall be connected at terminal blocks and shall be
marked with conductor and circuit identifiers.

- Internal cables shall be neatly laid point-to-point and, where possible, bundled.

- All electrical wiring of a supplied equipment shall be complete and exemplified. All control
and small cable sections and conduits of each part shall come to the junction boxes or cabinets.

- Terminal blocks shall be positioned in easily accessible and suitable locations. All terminals,
connections and wiring shall be suitable for operation at 1000 V in accordance with applicable
standards.

- Low voltage power cables: Dielectric strength 3000 V, stranded copper conductors,
thermoplastic insulated and over the whole cable covered with a thermoplastic sheath (maximum
ambient temperature 45 degrees C). Low voltage control cables: dielectric strength 2000 V,
copper conductors, thermoplastic insulated and over the whole cable covered with a
thermoplastic sheath (maximum ambient temperature 45 degrees C).

- The cross-section of control cables shall be minimum 1.5 mm?2.

1.25 Cable Color Codes

Alternating current cables shall be coded with the following colors:

« Phase 1: yellow

* Phase 2: green

* Phase 3: Purple

+ Neutral: light blue

* Protective conductor yellow/green

The direct current supply shall be coded with red conductors for positive poles and blue
conductors for negative poles.

1.26 Grounding

- The Contractor shall connect the grounding system to the bare copper ends left at the two
nearest points in the plant grounding grid to these parts.

- All metallic components shall be grounded.

- Grounding shall be carried out in accordance with the “Regulation on Grounding in Electrical
Installations.”
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SECTION I

LIGHTING

1 GENERAL

- This specification covers the construction of the interior and exterior Lighting system,
including all socket-outlet systems and the Emergency lighting system.

- It also covers the manufacture, control, supply, installation and commissioning of the normal
and emergency lighting system, including fixtures, lamps, socket outlets, panels, switches,
cables, conduits, terminal and pull boxes, and all other materials and accessories required for
lighting.

- Inrooms and areas equipped with Electrical panels, switch panels, etc., lighting fixtures shall
be installed so as to avoid any hazard to personnel working near the live parts of these
installations (e.g., personnel replacing bulbs or lamps, cleaning, performing maintenance, etc.).

- Lighting fixtures shall be arranged so as not to interfere with each other, to provide a uniform
lighting pattern over the entire room or area illuminated, without creating dark corners.

- The lighting and socket-outlet distribution system shall be 400/230 V alternating current,
three-phase and four-wire with a separate grounding conductor, and the neutral shall be
grounded.

- All three-phase power outlets shall be provided with terminals for three phases, neutral and
grounding. All single-phase power outlets shall be provided with terminals for one phase, neutral
and grounding.

- The types of lighting connections, socket outlets, switches, etc. shall depend on the condition
of each room or each area. Equipment used in rooms or areas exposed to moisture, chemicals
and contamination shall be airtight and of the type used for outdoor areas.

- Fixtures installed indoors shall be fixed or suspended, as appropriate, to ceilings, walls,
columns and beams, or roof steel structures. Rod-type suspension elements shall be provided for
suspended fixtures.

- A switch shall be located next to the door for lighting in each room. The lighting of large
rooms such as machine halls shall be at the sub-distribution centers.

- All lighting and socket circuits shall have their loads distributed among the phases.

- In treatment plants, chemistry and chlorine buildings, all lighting and socket circuits shall be
at least in IP 6X Protection class.

- Switches used in the lighting installation shall be connected on the phase conductor.

- The required level of illuminance shall be provided in all spaces to be illuminated.
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2 POWER SUPPLY

2.1 Power Supply for Normal Lighting

- The power supply for normal lighting shall be 400/230 V, three-phase, 50 Hz and four-wire
with the neutral firmly grounded.

2.2 Power Supply for Emergency Lighting

- The emergency lighting system power supply shall be:
1) Single-phase inverter-fed 230 V alternating current supplied from battery/rectifier sets.
2) Direct current (DC) supplied from battery and rectifier.

- Which of the emergency lighting sources will be used shall be indicated in the project.

3 LIGHTING LEVELS

- The lighting levels in the main areas shall be as follows:

. Entrance room 100 lux
* Corridors 100 lux
+ Offices 200 lux
* Control Room 400 lux
* First aid room 300 lux
* Kitchen/dining hall 150 lux
* Closet room 100 lux
+ Bathroom 70 lux
* Electrical/mechanical workshop 200 lux
* Battery room 100 lux
* Storage 80 lux
* Assembly area 200 lux
* Turbine floor 150 lux
* Turbine pit 150 lux
* Inlet valve room 80 lux
* Switchyard 30 lux
* Roads 20 lux
* Transformer yard 100 lux
* Intake structure and spillway 80 lux
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. Suction pipe access gallery 60 lux

* Fire pump room 100 lux
+ Compressor room 80 lux
* Stairs 60 lux
* Chemistry building 200 lux
* Pump hall 200 lux
* Sand filters 100 lux
* Perimeter wall and fence 10 lux
* Treatment plant inlet structure 60 lux
* Clarifier structure 60 lux
* Sludge dewatering structure 60 lux
+ Cable distribution room 100 lux
* Air-conditioning and ventilation 100 lux
* Enclosed switchgear room 150 lux
- Battery room 80 lux

4 FIXTURE TYPES

- Various types of fixtures shall be used throughout the plant to meet lighting needs as detailed
in specific items. All gas-discharge fixtures shall include a capacitor, and capacitor capacity shall
be determined according to lamp power. The construction of the fixtures shall be as follows.

Q) Incandescent Fixtures
Type A

Tungsten bulb, prismatic polycarbonate lens gasket-mounted to a cast aluminum-silicon alloy
body, square, circular or hexagonal in shape.

Type B

Tungsten bulb, prismatic polycarbonate lens gasket-mounted to a cast aluminum-silicon alloy
body, circular in shape.

Type C

Tungsten bulb, prismatic borosilicate glass lens gasket-mounted to a cast aluminum-silicon
alloy body, oval in shape.
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Type D

Decorative, tungsten bulb, prismatic reflector borosilicate glass lens gasket-mounted to a cast
aluminum-silicate alloy body, square, hexagonal or circular in shape.

Type E

Waterproof, tungsten bulb, prismatic reflector high-strength glass in a hinged enclosure,
borosilicate glass lens gasket-mounted to a cast aluminum-silicate alloy body, square, hexagonal
or circular in shape.

(i) Fluorescent Fixtures
Type F1

Surface-mounted, corrosion-resistant metal body of high-quality black steel sheet, 30-micron
white baked enamel, longitudinal low-brightness type reflectors, complete with high-quality
flame-resistant lamp holders with phosphor bronze contacts suitable for 1 x 18 Wor 1 x 36 W
fluorescent lamps.

Type F2
Same as Type F1 described above, but for 2 x 18 W or 2 x 36 W fluorescent lamps.
Type F3

Surface-mounted, corrosion-resistant metal body of high-quality black steel sheet, 30-micron
white baked enamel, transverse prismatic diffusers and end caps, complete with high-quality
flame-resistant lamp holders with phosphor bronze contacts suitable for 3 x 18 W or 3 x 36 W
fluorescent lamps.

Type F4

Surface-mounted, corrosion-resistant metal body of high-quality black steel sheet, 30-micron
white baked enamel, latch-fastened opaque plexiglass cover and end caps, complete with high-
quality flame-resistant lamp holders with phosphor bronze contacts suitable for 2 x 36 W
fluorescent lamps. These fixtures shall be used in technical galleries and in damp or dusty spaces.

Type F5

Same as Type F4 described above, but with a square opaque plexiglass cover for 4 x 18 W or 6
x 36 W fluorescent lamps.

Type F6

Surface-mounted, waterproof, glass-fiber-reinforced polyester body, 3 mm thick textured
transparent acrylic diffuser cover fastened with body latches, complete with high-quality flame-
resistant lamp holders with phosphor bronze contacts suitable for 2 x 18 W or 2 x 36 W
fluorescent lamps.
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Type G

Security Lighting Fixtures. Weather-resistant, surface-mounted on wall or ceiling, glass-fiber-
reinforced polyester body, textured transparent acrylic diffuser cover fastened with stainless-
steel latches to the body, complete with 2 x PL 11 W fluorescent lamps and flame-resistant lamp
holders. Fixtures shall be IP 54 Protection class.

Type H

Emergency Lighting Fixtures. Self-contained, battery-operated with electronic charger and
complete with 2 x PL 7 W fluorescent lamps and flame-resistant fluorescent lamp holders.
Emergency lighting fixtures shall be wall-mounted type with IP 54 protection.
The integral battery shall be nickel-cadmium type and shall have 3-hour operating duration.

Type |

Emergency exit lights. Wall-mounted with white baked-enamel steel back plate, opaque
plexiglass cover fixed to the plate, solid-state charger unit powering the integral battery, and
complete with a PL 9 W fluorescent lamp and flame-resistant holder. The word “CIKIS” shall
be written in Turkish in capital letters. The integral battery shall be nickel-cadmium type and
shall have 3-hour operating duration.

(ili)  Road Lighting
Type J

Outdoor type lighting fixtures. These shall be used in places requiring low light intensity, such
as wire fences or auxiliary facility perimeters. Low light-intensity type for lighting of passages
and guard houses. Glass-fiber-reinforced molded polyester body textured transparent acrylic
diffuser cover fastened to the body with stainless-steel hinges and latches, stainless bracket,
complete with 2 x 36 W fluorescent lamps and flame-resistant high-quality lamp holders with
phosphor bronze contacts, high-quality ballast coils and starters.

Type K

Road Lighting Fixtures. Medium light-intensity type for lighting car parks and storage areas.
Weather-resistant, pole-mounted type, glass-fiber-reinforced molded polyester body with high-
pressure die-cast aluminum bracket, special-shaped anodized high-quality aluminum reflector,
light-grey acrylic diffuser cover fastened to the body with stainless-steel hinges and latches,
complete with 125 W, 250 W or 400 W high-pressure mercury vapor discharge lamp, lamp
holder, high-quality ballast coil and capacitor.

Type L
Road Lighting Fixtures. High light-intensity type for lighting roads and streets. Same as Type K

described above, but complete with 150 W, 250 W or 400 W high-pressure sodium vapor
discharge lamp.
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These fixtures shall be used for lighting internal access roads and perimeter areas.
(iv)  Floodlights
Type M

Industrial Type-High Mast Fixtures. Enclosure of high-quality steel, black or grey baked enamel
30 microns thick, anodized high-quality aluminum reflector in conical or hemispherical shape,
complete with 125 W, 250 W or 400 W low-pressure mercury vapor discharge lamp, locking
lamp holder, high-quality ballast coil, capacitor and suspension accessories.

Type N

Operating Area Lighting Fixtures. Weather-resistant, pole-mounted, glass-fiber-reinforced
molded polyester body with a special-shaped stainless-steel reflector, transparent plexiglass
cover fastened to the body with stainless-steel hinges and latches, complete with 35 W or 90 W
low-pressure sodium vapor discharge lamp, lamp holder and high-quality ballast coil. The body
shall have at least IP 54 Protection class.

Type O

Halogen Floodlights. Weather-resistant, pressure die-cast aluminum alloy body and frame in
black baked enamel, anodized high-quality aluminum reflector, heat-resistant glass cover fixed
to the body with a sealed frame and chromium-nickel plated brass hinge nuts and wing bolts,
molded plastic cable connection box and high-quality cable terminals, hot-dip galvanized
supports with galvanized anchor bolts and nuts, complete with 500 W or 1000 W halogen lamps
and lamp holders. The body shall have IP 54 Protection class.

(v)  Wet Location Lighting

The fixtures specified in items (i), (ii) and (iii) shall be sealed to IP 54 Protection class for use in
damp or wet locations. These types of fixtures shall be used in areas designated (Is).

(vi)  Explosion-Proof Location Lighting
The fixtures specified in items (i), (ii) and (iii) shall be sealed to IP 65 Protection class and shall
also comply with NEMA Standard, Class 1, Group D, Division 2 defined for hazardous areas for
use in explosive gas environments. These types of fixtures shall be used in areas designated (EX).
(vii)  High-Ceiling Location Lighting
Type T for use in spaces with a ceiling height greater than 4 m, approximately 40 cm diameter,
body of 1 mm steel sheet enameled or baked painted, hinged or gasketed prismatic borosilicate

glass, tungsten 100-200 watt or mercury vapor 125-400 watt lamp, and complete with suitable
phosphor bronze contact lamp holder, ballast, capacitor and ceiling suspension arrangement.
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- Fixtures shall be selected in accordance with the project. Taking into account the physical
dimensions of the area to be illuminated and the distribution characteristics of the fixtures, all
fixtures shall be arranged to provide an equivalent level of illumination across the illuminated
area. All lighting fixtures shall be supplied complete with lamps.

5 CABLES, CABLE TERMINALS AND CODING

For lighting circuits, the minimum conductor cross-section area shall be 1.5 mm?, and
for power outlets the minimum conductor cross-section area shall be 2.5 mm?2.
Conductors of this size may be standard electrical wires.

The conductor cross-section shall be such as to ensure the transmitted current and the
Voltage drop.

- Each core of single-core and multi-core cables shall be identifiable along their entire length.
The color coding to be used shall be in accordance with the current Turkish Standards.

6 CONDUITS, ACCESSORIES, JUNCTION BOXES AND BUSBARS

- In areas where concealed installation is applied, conduits shall be embedded in concrete or
arranged so as to remain concealed.

- Conduits shall be impact-resistant, straight-ended, and grey-colored PVVC pipes.
- Conduit diameters shall be suitable for the size of the installed cables.

- Cable trays/ducts and cable racks to be installed where necessary shall be of a size suitable
for the number of cables to be laid inside.

7 LIGHTING SUB-DISTRIBUTION PANELS

- The number and dimensions of the sub-distribution panels shall be in accordance with the
project.

- The sub-distribution panels shall be either single-phase or three-phase as required. For each
outgoing circuit, miniature circuit breakers with air-breaking capacity shall be suitable for the
current of the circuit.

- The Current carrying capacity of the neutral busbar shall not be less than half of the capacity
of the phase busbars. The neutral connection for the outgoing circuit shall be made directly from
the neutral busbar.

- Each sub-distribution panel shall be provided with a suitable grounding pin.
- The protection degree of panels used outdoors shall be at least IP 54.

8 CONTROL AND TESTS

- Tests shall be carried out in accordance with the procedure established by the manufacturer.
- Completed installations shall be tested in accordance with the regulations.

- All electrical installations within the scope of this section shall be subjected to at least the
following tests:

«  Connection check of single-pole switches and fuses.
+  Grounding continuity tests.
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Insulation resistance tests.
Lighting level checks.

9 DOCUMENTS TO BE SUPPLIED

Together with the tender, the following information shall be submitted to the Administration.

* Descriptions of the equipment and devices proposed to be supplied. Descriptive
documents, catalogs, operation and maintenance manuals.
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SECTION I
GROUNDING

1 GENERAL

- This specification covers the construction of all interior and exterior grounding systems to
protect life and property safety and to ensure the operation and maintenance of the facilities.
It covers the supply of grounding conductors, grounding rods and connection parts belonging to
the grounding installation, the installation of system elements, and their connection to the
equipment, devices and structures to be protected, as well as the testing of all grounding works
in accordance with the provisions of the Regulation on Grounding in Electrical Installations. A
grounding grid shall be established in the powerhouse building and the switchyard as specified
in the project. The Contractor shall work in coordination with other contractors and equipment
suppliers while performing grounding works.

- The Contractor shall carry out ground resistance measurements at the powerhouse site and
switchyard according to an approved method.

- Step and touch voltages shall not exceed the voltages calculated by the formulas given in the
regulation. To achieve these values, additional grounding rods may be driven, or auxiliary
grounding grids may be installed. It shall be possible to achieve these values in any season. The
use of soil improvement methods to reduce soil resistance shall not be allowed.

- The grounding wires of all high voltage transmission lines ending at the switchyard and the
grounding wires of the medium voltage transmission lines between the powerhouse and the dam
site shall be connected to the grounding system.

- In grounding calculations, it is required to calculate the phase-to-ground short-circuit current
(or to obtain the short-circuit current from EUAS (Electricity Generation Company), TEDAS
(Turkish Electricity Distribution Corporation)).

- The grounding system shall ensure low-resistance grounding; therefore, each main structure
such as the Powerhouse building and the switchyard shall have a separate grounding network.

- Buried grounding grids shall be provided under the foundation surface of the powerhouse
building, all switchyard buildings, outdoor High voltage switchyard groups, etc. These buried
grids under the structure shall be placed on flat ground or on a thin concrete layer. Sufficient lugs
or terminals shall be provided for connection to the main grounding system of the structure and
the general grounding system.

- Grounding systems shall be installed on each floor of various buildings and interconnected
horizontally and vertically.

- The mesh spacing between conductors in the grounding grid shall be in accordance with the
project.

- Various grounding systems of the main structures shall only be interconnected in grounding
terminal boxes.

- All intersections and T connections in the grounding system shall be made by cadweld thermal
welding. All connections above ground shall be bolted and easily accessible. Red cable sockets
shall be used in all above-ground equipment connections.
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- Around all buildings, all outdoor tanks, fences and other large metallic objects, a ring
conductor shall be buried at a depth of 70-80 cm and connected to grounding elements (pipe,
rod, plate) of the type and number specified in the project. Protected elements shall be connected
to the grounding conductor at least at 2 (two) points.

- In the grounding grids under the powerhouse, switchyard and dam site, the conductors used
shall be stranded copper conductors with a cross-section not less than 120 mm?. The powerhouse
grounding frame and columns shall be of the same type of conductors with a cross-section of
120 mm? and embedded in concrete. Connections to high voltage equipment such as main
transformers or lightning arresters shall be made with cables having a cross-section of 120 mm?.
For low voltage equipment connections, cables with cross-section specified in the project shall
be used. Equipment such as generators and power transformers shall be connected to the
grounding system at two points.

2 GROUNDING OF THE POWERHOUSE

The grounding system for the powerhouse shall be installed as shown in the drawings
and at the following levels:

Grounding grid under the powerhouse foundations
Turbine floor
Turbine inlet valve hall
Generator floor
Assembly area
Rooms containing equipment
+ Transformers
+ Powerhouse offices

Powerhouse roof

For the grounding grid to be placed under the powerhouse building, the natural ground
to be concreted shall be excavated to a depth of 20 cm along the conductor route, compacted
with fine-grained moist soil that does not corrode copper to form a 10 cm thick layer, then the
conductor shall be laid, and again covered with 10 cm thick layer of the same soil and compacted.

At all these levels, the horizontal grounding grid shall be embedded approximately 30
cm into the slab concrete.

All floors shall be interconnected vertically; this interconnected grounding shall be
embedded in the walls.

The powerhouse grounding system shall be connected to other grounding systems. The
powerhouse grounding system shall also be connected to the switchyard grounding system with
at least two parallel connections.
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3 GROUNDING SYSTEM OF THE SWITCHYARD

The switchyard grounding grid shall be installed as shown in the drawings and, unless
solid rock is encountered, at a depth of at least 50 cm from the surface and 30 cm wide, and if
possible after all equipment is installed. After compacting fine-grained moist soil to form a 10
cm thick layer, the conductor shall be laid, again covered with 10 cm thick layer of the same soil
and compacted, and then covered with natural surrounding soil. When solid rock is encountered,
a minimum depth of 15 cm shall be sufficient for adequate mechanical strength. After laying and
backfilling the grounding grid, the surface of this system shall be covered with approximately
20 cm of washed clean river gravel or crushed stone. The average diameter of the gravel or
crushed stone shall be 2.5-7.5 cm. This layer shall extend 2.5 m beyond the fence. Fences shall
be grounded to the switchyard grounding system. Fence posts shall be connected to the copper
grounding conductors of the switchyard grounding grid at intervals of 20 m. In addition, all
corner posts and gate posts shall also be grounded. End towers of overhead lines shall also be
connected to the grounding system. All connections to equipment in the switchyard and all other
metallic works shall be made with bare stranded copper cables of at least 120 mm? cross-section.
Grounding cables shall rise from the grounding grid for connection with all electrical equipment,
etc., and shall be at least 1.0 m above ground level or each floor level.

Equipment, poles, and portals in the switchyard shall be grounded at least at two points.

Single-phase devices shall be grounded individually.

4 CONTROLS AND TESTS

Before starting the laying of the grounding system, the Contractor shall submit the test
certificates of the materials and accessories to be used in the grounding system to the
Administration.

During the installation of the system, before refilling the excavated areas or concreting, the
continuity of the conductors shall be checked together with the representative of the
Administration.

If the connection resistance deviates by more than 5% compared to the theoretical resistance of
a sound conductor of the same length, the connection shall be rejected. Backfilling of excavations
or concreting shall not be carried out until the installation is approved by the Administration.

At least 60 days after completion of the grounding system, step and touch voltage field
tests shall be carried out by the Contractor, and by loading the network with a test current of 100
amperes, Voltage drop shall be measured at selected points. At the same time, the Administration
shall measure the total resistance of the system by the Voltage drop method.

All equipment and materials required for these controls and tests shall be provided by
the Contractor. After completion of the tests, the Contractor shall submit to the Administration
for approval a report including the accepted test methods, tests performed, test results, and a
sketch showing the voltage distribution in the entire test area.

The Contractor shall measure the soil resistivity before starting the work and the system
resistance after completion of the work.

For 154 kV systems, the resistance of the grounding system shall be 1 ohm or less.
For 380 kV systems, the resistance of the grounding system shall be 0.5 ohm or less.
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SECTION IV

LIGHTNING PROTECTION (LIGHTNING ROD) INSTALLATION

1 CLASSIFICATION OF BUILDINGS TO BE PROTECTED AGAINST
LIGHTNING

1. Group: Buildings used for the manufacture or storage of explosive materials.

2. Group: Storages and buildings used for the manufacture, stacking or use of easily flammable
and difficult-to-extinguish materials (such as matches, petroleum, alcohol, coal gas).

3. Group: Places of assembly such as theatre, mosque, church, school, university building,
prison, factory, electrical center, water expansion center, large commercial house, bank,
barracks, storage, silo, hotel, large inn, railway station building, courthouse building, museum,
library.

4. Group: Buildings other than Groups 1 to 3 that do not have roofs exposed to fire hazard.
5. Group: Buildings with steel frames and reinforced-concrete floors, with roofs made of
noncombustible materials and without materials exposed to fire hazard in the attic.

2 LIGHTNING PROTECTION INSTALLATION

Building parts most exposed to lightning strikes, such as corners and ridges, shall either
themselves be used as lightning rods, or lightning-conductor conductors shall pass over them, or
such parts shall be within the protection zone of a lightning rod located at a higher elevation.

The lightning protection installation shall, together with all its subsidiary parts, form a
continuous and uninterrupted metallic path from the highest points of the building down to the
ground. This metallic path shall be of adequate cross-section and sufficiently resistant to damage.

Existing coal gas, water and heating installations and metallic parts present in the building
shall be connected to the grounding conductor.

The lightning protection installation shall consist of the following parts:
a) Lightning air-termination system,
b) Roof conductors,
¢) Down conductors (descents),

d) Grounding electrode.

2.1 Lightning Air-Termination System

The air-termination system shall be installed at the highest points of the building. Metallic
parts suitable for lightning strikes shall be used as the lightning air-termination system. That is,
they shall be connected to ground from their lowest points.
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(For example, flagpoles and antenna masts, chimneys, wind caps, metal claddings, iron railings
on the roof, etc.)

All non-metallic hazardous projections (such as smoke and ventilation shafts, towers, etc.)
shall be protected by routing the roof conductors 10-20 cm higher than such places from the
highest ridge.

On large, pointed building parts, a metallic air terminal rising 80 cm shall be used.

On large chimneys, one lightning-rod mast shall be calculated for each meter of top
diameter and these shall be placed at equal intervals around the circumference.

If the roof ridge is covered with sheet metal, protection shall be provided by placing the
roof conductor on or beside the ridge. On flat roofs with a slope less than 35, the protection
method described above shall be applied to sloped ridges from the horizontal ridge to the edge
gutters.

On larger roofs where the natural air-termination points described above are few or absent,
metallic air terminals of at least 80 cm height shall be distributed on the roof surface in sufficient
number and appropriately for the purpose. The distance between each of the air-termination units
shall never exceed 15-20 m.

Metallic air terminals shall be made of round stainless material with a minimum diameter
of*4.” Air terminals shall be fixed to the roof trusses.

The lightning rod shall be at least 50 cm higher than the highest point of the area it protects.
This height shall be increased in proportion to the presence of fire hazard.

When a radioactive air terminal is used, the lightning protection installation shall consist of
four parts:

= Radioactive unit
=« Roof mast
= Down conductor

« Grounding electrode

2.1.1 Radioactive Air Terminal

The main element of the system, the radioactive unit, shall be the product of a specific
manufacturer, and each unit shall bear the original Test and Warranty Certificate issued by the
original manufacturer. In the said Test and Warranty Certificate, it shall be stated that the Type
of the Unit, Serial Number, Radius or Diameter of the Protection Zone, and for what duration
the area of such diameter is warranted to be protected against lightning. The principal tests
performed by the manufacturer on the unit and their results shall also be included in the Warranty
Certificate, and radioactive units lacking the Test and Warranty Certificate containing the above-
mentioned issues shall not be accepted.

Due to its relevance to human health; in addition to the Test and Warranty Certificate, the
general usage permit obtained from the Atomic Energy Commission for the Radioactive Unit(s)
used shall be submitted, and the procedures related to the Radiation Health Regulation of the
Atomic Energy Commission announced in the Official Gazette dated 06/12/1968 and numbered
13070 shall be fulfilled free of charge by the firm that actually installs the system or by the
Contractor on behalf of the principal institution owning the installation.
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The Radioactive Unit shall be fixed to the upper part of the roof mast specified in the
relevant section in a manner preventing corrosion, and after the grounding and down-conductor
of the installation have been made, it shall be installed together with the roof mast at the most
central possible place of the building or protected area.

The warning plate with enamel background in accordance with the conditions of the Atomic
Energy Commission shall be fixed on the roof mast by using galvanized clamps at a height easily
visible to a person accessing the roof; and the Radioactive Unit and the roof mast shall be fixed
in such a way as to provide the necessary mechanical integrity at a location where access by any
random person is not easily possible.

2.1.2 Roof Mast for the Radioactive Lightning Rod Installation

The roof mast shall be manufactured to withstand all kinds of effects in terms of both
electrical and mechanical strength, either entirely from 3" pipe or with the lower part 3" and the
upper part at least 2 14" pipe; the red-brass connection cable socket specific for fixing the down
conductor, the mast head made of aluminum or another material that will not cause corrosion
specific for fixing the radioactive unit, guy-wire hooks where necessary, base plate where
required, etc., after all kinds of fabrication and welding works, shall be subjected to a complete
galvanizing bath.

Excluding the fixing length required for securing the roof mast to its place, the free length
remaining in the air shall be at least 4.60 m for a 100 m unit and at least 5.50 m for a @ 200 m
unit; if the mast is fixed to the side wall of the elevator shaft or similar places with galvanized
clamps, the length required for fixing shall not be less than 1/5 of the total length.

In cases where the roof mast is manufactured with a square or rectangular base and must be
fixed by using anchor rods, an iron plate at least 10 mm thick shall be used as the base material,
and the 3" roof mast pipe shall be fixed to the plate by welding flags on all four sides at equal
intervals.

If the free length of the roof mast exceeds 7 m due to the project requirements, the mast
shall be reinforced with guy wires from at least three directions; and for masts that may be
required beyond this length, the mast design shall be submitted to the Administration for
approval before production.

If the roof mast is to be placed into a foundation to be made on the ground, or into a building
column or beam during construction, the part of the mast at the concrete level shall be reinforced
on at least three sides with welded angle irons 30—40 cm long.

All accessories such as clamps, anchor rods, bolts and nuts to be used for fixing the mast
shall be fully galvanized after fabrication of the required quality.

A roof mast with a Radioactive Unit at its tip shall not be mounted on chimneys and shall
be at least 10 m away from chimneys.

2.1.3 Roof Conductors

The lightning conductors to be laid on the roof shall connect all covering parts from one to
another and shall embrace all main lines of the roof construction as far as possible.
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The sides of the rectangles formed by the roof conductors shall not exceed 15-20 m, and these
conductors shall be connected to protruding metallic masses inside and outside the building, for
example (eaves gutters, sheet-metal claddings, iron frame, coal gas, water and heating
installations, water tanks, elevator rails, etc.).

This network of roof conductors shall be brought down to ground by at least two conductors
along the shortest possible paths, and the distance between these down conductors shall again not
exceed 15-20 m.

A conductor of the lightning network carries either the entire lightning current or only a part
of it; in the first case it is called a main conductor, and in the second case a branch line.

The copper main conductor cross-section shall be 50 mm? and the branch line cross-section

shall be 25 mm?.

Cross-section dimensions of the conductors to be used in the lightning protection installation
according to their type and form:

Type Form Branch Line Main Line Remarks
Strip 2* 1.5 mm Recommended
Copper Solid 6 mm 8 mm Recommended
PP Round Wire (Dia.) (Dia.)
Stranded Wire 7* 2.3 mm 7* 3.4 mm Not recommended
(Dia.) (Dia.)

For fixing materials of roof conductors, supports made of steel or iron galvanized or painted
with corrosion- and rust-preventive paint in two coats, and fork nails and hooks shall be used, and
the distance between each fixing point shall not exceed 1-1.5 m.

On roofs without fire hazard, lightning conductors are placed directly on the roof covering
or fixed about 10 cm above.

On roofs with fire hazard, each conductor shall be placed on wooden supports and about 50
cm above the roof covering. If parts of the roof or the structural parts of the roof covering (such
as metal cladding of ridges, hips, valleys, gutters, snow-guard railings, stair railings, iron frame,
etc.) are themselves used as lightning air-termination devices or roof lightning conductors, their
parts shall be in good and permanent contact with each other and to ensure this, these parts shall
be connected to each other by welding, soldering, bolts or rivets. (Soldering shall be used only on
zinc.)

2.1.4 Roof Down Conductors for the Radioactive Lightning Rod

If a radioactive air terminal is used in the lightning protection installation, electrolytic pure
copper of 2*50 mm? cross-section shall be used as the down conductor. If the conductor is used
bare, the fixing clamps shall be made of red-brass casting or stainless chrome steel in a manner
preventing corrosion and rust.
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For safety reasons in buildings on streets such as schools, etc., the portion of the down conductor
of the installation, especially the part descending on the building facade, shall be entirely made
of 1 4" galvanized pipe and an inspection (test) cable socket shall not be used. However, in such
cases, the inside of the galvanized pipe or the conductor shall be insulated in a way to prevent
corrosion, and the fixing of the galvanized pipe to the wall shall be made by using galvanized
clamps of a type that can be anchored. The open ends of the pipe shall be additionally closed
with an insulating material to prevent the ingress of rain, etc.

It is ideal that the down conductor connecting the roof mast to the grounding electrodes be
routed by the shortest and straightest possible path and along the building surface.

If it is necessary to route the down conductor inside the building, the light well or service
shaft may be used in order. The elevator shaft shall never be used for this purpose. If the
conductor is routed through a service shaft, all metallic parts within a distance of 1 m shall be
connected to the conductor in a way that does not cause corrosion.

If the roof of the building where the installation is located is metallic in the form of copper,
aluminum, zinc cladding, etc., the down conductor or the roof mast connected to it shall be
connected to the metallic cladding at several points; if the cladding is not continuous, the
intermediate parts shall again be electrically connected to each other in a way that does not cause
corrosion.

2.15 Down Conductors

In each building, at least two down conductors with main-conductor cross-section shall be
installed leading to the grounding electrodes. The distance between these conductors shall not
exceed 20 m. One of the conductors shall be routed on the side of the building permanently
exposed to storms. If necessary, the number of these conductors shall be increased to reduce the
spacing.

At high and particularly exposed places projecting from the roof, such as towers and large
chimneys, in addition to the number required for the roof, two additional down conductors shall
be installed for each such place.

The connection between roof conductors and down conductors shall be made by welding
as far as possible; otherwise, it shall be ensured by clamping with bolt and nut from both sides.
Soldering shall never be used. When bolts and rivets are used, the contact surfaces shall first be
thoroughly cleaned and, after making the connection, the outside shall be painted in a manner to
prevent corrosion and rust (for example with asphalt).

If bolts are used in strip conductors, the best form of this connection is to overlap the 10
cm ends and connect them with two large-headed bolts with nuts. The round ends of solid
conductors shall be flattened and connected in the same way. Special connecting devices shall
be used for stranded wires.

Down conductors shall not follow the corners of building parts that recede or protrude but
shall pass through these with large-radius bends.

The provisions of this paragraph shall also apply to the connection between grounding
electrodes and down conductors and to the connecting conductors to be drawn between
electrodes.

Stranded wire shall never be used underground.
Down conductors may be placed directly under or over the plaster. In this case, a protective
paint shall be applied against the danger of rusting due to salts in the wall.
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If these conductors are placed inside iron pipes to protect them from mechanical effects,
the conductor shall be properly fastened to the pipe at the points where it enters and exits the
pipe.

In addition to being placed above or below the plaster, down conductors may also be fixed
about 10 cm away from the wall by means of iron supports and hooks.

Natural down conductors inside and outside the building (for example, rainwater pipes
connecting the lower and upper floors by a metallic path, elevator rails and cables, iron stairs or
landings, steel frame, iron steps, high window frames made of iron, advertisement plates made
of sheet metal or iron, water, coal gas and heating installation pipes, etc.) shall be used together
with the down conductors to bring the roof conductors to ground. It is important that such parts
be connected as directly as possible to the roof conductors at the highest points and, at the deepest
points (for example, where they enter the building under the ground), directly or as close as
possible to the nearest down conductors. The proximity of easily ignitable materials to metallic
parts shall be regarded as particularly hazardous, and it is recommended that this section be
routed so that the down conductors pass without contact over water meters. Bridging shall
definitely be provided at coal gas meters.

The connections of the down conductors shall be at a height of about 2-2.5 m from the
ground. At this height, the conductors shall be connected to the grounding electrode conductors
with detachable connections. These types of connections shall be made in the same manner as
the bolted connections described at the beginning of this article. From about 2 m above the
ground down to 0.50 m below ground, the grounding electrode connection conductors shall be
enclosed in a pipe against mechanical effects.

2.1.6  Grounding Electrodes

All grounding electrodes shall be connected to each other and to the existing water and
coal gas pipes, even if they do not enter the building. Grounding electrodes are divided into the
following parts: Rod, plate, strip and building ring electrodes.

2.1.7 Rod Electrodes

These electrodes shall be of electrolytic copper, 20 mm in diameter and at least 3.5 m in
length.
A conical head shall be screwed onto the end for driving into the ground; if the rod consists of
two parts, the connection shall be provided by threading at least 4 cm in length. The rods shall
be driven solidly into the ground without loosening the soil beside them. Rods shall not be placed
into holes. If it becomes necessary to drill a hole, after the rod is placed, soil and clay shall be
well filled and compacted around it and tight contact with the rod surface shall be ensured.

The connection of the rod to the down conductors and ring conductors shall be made by
silver welding and a special connection clamp made of red brass.

2.1.8 Plate Electrode

The plate electrode shall be made of 1.5 mm copper sheet. Iron mesh or metal wire
meshes shall not be used due to rusting and breaking at the connection points. However, if such
meshes are made of seamless rods or wires, they may be used as electrodes. The single-side
surface area of the plate shall be at least 0.5 m?. (For example, 0.70 % 0.70 m.) The connection
of the grounding conductor to the plate shall be made by welding as far as possible. The plate
shall be placed vertically with its top edge 1 m below ground level.
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The contact surface around the plate shall be screened soil, free of sand or crushed stone.

This soil shall be poured as wet as possible and rammed. The plate shall be placed as
deep as possible below the frost line and, if possible, into the groundwater.

For a 0.50 m? plate, the transfer resistance is 40 ohms in field soil or moist clay.
Increasing the plate surface to four times reduces the resistance only by half. When plates are
connected in parallel, the distance between them shall be at least 5 m, and all necessary measures
shall be taken. If plates are placed closer to each other, they shall be placed edge to edge, not
face to face.

2.1.9  Strip Electrodes

The electrodes shall be copper with a minimum cross-section of 50 mm?2. Stranded wire
shall never be used. Solid round wire with a diameter of at least 8 mm shall be used. These
electrodes shall be placed below the frost line. If laid in a straight line, the most suitable length
shall be 20—30 m, placed horizontally into the ground. If not straight but laid in zigzag, the zigzag
spacing shall be about 2.5 m. Electrodes arranged radially from the center shall not exceed 6
wires ina full circle, and they shall be placed at equal intervals around the circle. The surrounding
soil shall be screened and compacted; if it is rock, dry sand, or gravel, turf shall be placed on top.

The transfer resistance of a 10 m long strip electrode in field soil or clay is about 10
ohms. In wet sand, this resistance is three times higher, in dry sand five times higher, and in
gravel ten times higher. In new buildings, it is advisable to take advantage of the foundation
excavation to place these electrodes at the deepest possible point. Unless there is a reason to
apply another method, for the installation of a strip electrode, an electrode about 10 m long shall
be buried in a nearly straight line along the deepest edge of the foundation pit, compacted with
soil, and covered. The electrode length shall be arranged so that the electrode line rises to 2.5 m
above ground level, ensuring easy accessibility and unity with the electrode. If it is not possible
to lay the electrode in a nearly straight and horizontal line, a helix of about 25 m length with
large spacing shall be buried and compacted.

2.1.10 Building Ring Electrodes

Building ring electrodes shall be formed by placing several individual electrodes (rod,
plate or strip electrodes) uninsulated in the ground at least 3 m apart and connecting them
metallically with strip electrodes following the outer contours of the building plan. It is not
required that this connecting conductor be below the frost line. A depth of 0.5 to 0.7 m from the
ground surface shall be sufficient. Since it is essential that the various grounding electrodes of a
protected building be interconnected, every lightning protection installation shall include a
building ring electrode. If the distribution resistances of the various individual electrodes forming
such an electrode are approximately equal, the transfer resistance of the building ring electrode
is minimized. To reduce this resistance, more individual electrodes can be placed in the better
soil areas, and each of them can be connected to a separate down conductor from the roof.
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2.1.11 Radioactive Lightning Rod Grounding Electrode

When a radioactive air terminal is used in the lightning protection installation, as a
general practice, at least two electrolytic pure copper rods of ®20 mm diameter and 3.5 m length
shall be used for grounding, and in any case the grounding resistance shall be less than 5 ohms.

Since the building foundation is not a good conductor, the first grounding electrode shall,
where possible, be located about 5 m away from the building, and the distance between the second
and the first electrode shall be at least 4 m. If a resistance less than 5 ohms cannot be achieved
with two electrodes, a goosefoot or similar system shall be applied for the additional electrodes.

In order to ensure that the earth charge can reach the radioactive unit through the
grounding electrode and that the tip discharge occurs easily, the location of the grounding
electrode shall be an open area not surrounded on all sides by buildings.

3 Relative Resistance of Soil

The effect of seasonal changes on transfer resistance is less at greater depths or when salt
is placed in the soil. If the contact surface around the electrode freezes, the transfer resistance
increases fivefold.

The relative resistances of various soils are shown in the table below.

Type of Soil Relative Resistance onm.xcm.  |Effect of Seasonal Variation outside
Frost
Sea or salty lake water at 20°C about 0.1 x 10?
River or groundwater at 20°C 04....10x 10°
River or groundwater at 60°C 0,2....5x10°
1....5%x10° +%20
Wet marsh soil and black field soil
Clay field soil 2...... 30 x 10° +%35
Hole in rock filled with field soil, turf 15.....30 x 10?
or humus soil
Wet sandy ground 10.....16 x 10?
Dry sandy ground 50.....100 x 10? +%50
Gravel 20.....400 x 10?
Stony ground 50..... 800 x 10°
Rock 166...... 10%2 ohm.xcm.
3.1 Measures to Reduce Soil Resistance

3.1.1

Increasing Moisture Content

The moisture of the soil around the electrode shall be increased with river or groundwater.
The most favorable condition is to raise the moisture content to 15-25% of the soil weight, which
reduces the transfer resistance by half. Only in clean sand and gravel, moisture is not sufficient
and permanent water shall be provided.
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3.1.2 Addition of Salt

If 2% of the water weight of salt is added to the most favorable moisture condition
described above (this salt addition corresponds to 0.1% of the soil weight), the transfer resistance
decreases by 20%. The same values apply for table salt, rock salt and copper sulfate. Since salt
dissolves and flows away from the electrode area due to water effect, three times the amount of
salt calculated above shall be stored directly near the electrode as reserve. If strong water flows
through the soil due to rain or snowmelt are assumed, salt addition will be of no use.

3.1.3 Addition of Humus and Field Soil with Grass

This method is very favorable for use in stony, rocky, gravelly and sandy soils.
The use of coke is prohibited because it contains sulfur. Addition of charcoal is very beneficial.
Measures such as lead or zinc coating of the electrode have no effect on ground resistance. They
only prevent rusting. Rust also conducts electricity as well as good soil.

3.1.4 Free Water

(Lake, river, pond or water accumulation) In such cases, it is better to place the electrode
not directly into the water, but on the wet shore. Other cases are shown in the relative resistance
table above.

3.1.5 Enlargement of Electrode Surface

Methods such as enlarging the electrode surface and increasing the number of electrodes
and placing them farther apart do not yield results.

3.2 Suitable Values of Transfer Resistance

According to the specification, if there is a coal gas and water installation network
connected to the lightning protection installation, a transfer resistance of at most 0.1-2.0 ohms
may generally exist. If such a connection does not exist, a resistance of 5-25 ohms is obtained,
and in this case the most suitable resistance is this amount.

Only in extremely poor conditions may this value be exceeded, and the obtainable
resistance shall be accepted. However, in such cases, uninsulated connection conductors shall be
arranged to function as strip electrodes themselves by interconnecting various electrodes. These
connection conductors shall form a building ring electrode around the protected building.
However, if this method is applied, by using the existing soil with better transfer resistance in
the surroundings, it will be possible to reduce the existing transfer resistance in the lightning
protection installation.
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4 Special Conditions

4.1 For Group 1 Buildings

If there is an embankment around the building, metallic air terminals shall be placed at
the corners of this embankment; if not, they shall be placed at the corners of the building, at least
5 m away from the corners. The length of these masts shall be determined as follows:

Comparing the distance between masts and the distance between the mast and the
building, whichever is greater, the mast shall be higher than the building by 0.6 times that
distance.

Nearby chimneys, tall trees, and towers shall be protected against lightning strikes. The
roof of the building shall be equipped with conductors. The rectangular sides of this network
shall be at most 10 m, and these conductors shall pass over wooden supports at a height of 50
cm as in roofs where there is a fire hazard.

To prevent induction effects, the roof conductor network and the down conductors shall
be arranged in the form of a mesh. This network shall be connected to the grounding electrode
rings surrounding the building by the shortest path. The lightning arresting points around the
building shall be connected underground and shall form a building ring electrode. If there is an
embankment around the building, the first ring electrode shall be formed on top of the
embankment and placed 50-100 cm below the crest of the embankment. A second ring shall be
placed in the soil at the foot of the side of the embankment not facing the building, at a depth
below the frost line. All metallic paths inside the building, such as water pipes and cable sheaths,
shall be connected underground to both rings.

4.2 For Group 2

The rectangular sides of the roof conductor network, the distances between lightning
terminal points, and the distances between the down conductors and the grounding electrodes
shall not exceed 10 m. The underground connections of various grounding electrodes shall be
done below the frost line, forming a closed ring around the building. All nearby points at risk of
lightning shall be protected according to the specification.

4.3 For Group 3

The lightning protection installation shall be constructed according to the general
provisions in items A, B, C, and D. The distance between the elements of this installation shall
be at most 20 m. A building ring electrode shall be formed underground at a depth of 50 cm as a
closed ring around the building. It is not necessary to go below the frost line. On roof coverings
exposed to fire hazards, the height of the roof conductors above the roof shall be at least 0.5 m,
and metallic air terminals shall be placed higher.

4.4 For Group 4

No special conditions are required for this group.
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4.5 For Group 5

No lightning protection installation is required for this group.

5 Acceptance Tests of the Lightning Protection Installation

5.1 Acceptance of the Installation

5.1.1 General Inspection of the Installation

First, it shall be checked whether the installation has been carried out according to the
plan, and whether the parts that need to be protected against lightning have been included in the
installation according to the specification. The original test and warranty certificate of the
radioactive air terminals and the permit obtained from the Atomic Energy Commission shall be
required. All metallic parts shall be connected to the installation in accordance with the
specification.

The conductor cross-sections specified in the specification shall have been used. The
lightning air terminal installation, conductors, and grounding electrodes shall have been
constructed properly.

5.1.2 Mechanical Strength Test of the Installation

The fixing and connection points, lightning air terminals, and conductors shall be
mounted to withstand storms.

5.1.3 Electrical Test

The ground transfer resistance shall be measured. This test shall be carried out, as far as
possible, using special measuring instruments by the “two auxiliary probe” method. In
determining this, attention shall be paid to whether soil better than that used for the grounding
electrode is available nearby. It shall be borne in mind that very different results will be obtained
in this test due to soil moisture varying with weather and seasonal conditions (e.g., when the soil
is dry or frozen).

5.2 Explanation of Test Sections

For the testing, valid building and lightning protection installation plans shall be
available. These shall show the types, drawings, and descriptions of the grounding electrodes.

Before acceptance, two inspections shall be carried out, one during the installation of the
grounding electrodes and the other before painting the connection points against rust, and the
results of these inspections shall be recorded in writing.

At acceptance, clear and definite written information shall be provided on the following:
Season, weather conditions, Measures taken to regulate transfer resistance (particularly if salt
addition or artificial moisture is used, the condition before such measures, the quantities used,
their placement, and the condition after the measures shall be specified) Measurement method,
system, instruments, and clear sketches of the location and form of the auxiliary ground and
probes.

37



6 Permanent Maintenance and Inspections of the Lightning Protection
Installation

According to the size and importance of the building to be protected against lightning, a
test shall be carried out at least once every three years, and in this test the three test sections
described in the acceptance inspection of the lightning protection installation specification shall
be included.

After any major building additions or repairs, the parts of the lightning protection
installation that may have been affected by such additions or repairs shall be inspected
according to the principles of the acceptance tests.

If it is determined that the lightning protection installation has been struck by lightning,
the installation shall be checked to determine possible damage (conductors and connection
points).

In operational inspection of the lightning protection installation, the following shall be
determined:

« That the operation of the installation will not be impaired by building additions

» Especially whether screwed and soldered connections and uninsulated
conductors buried underground have corroded or deteriorated under other effects
(one of the various connection points shall be inspected; conductor parts where
the risk of corrosion has increased due to chemical effects or damage caused by
roofers, masons, or excavation workers shall be tested)

« Whether transfer resistances are satisfactory, any differences from the previous
inspection, and explanations of these differences

These matters shall be recorded in writing, together with the measures to be taken to remedy
deficiencies in the installation.

Technical matters not specified in this specification shall be carried out in accordance with
the relevant provisions of the internal installation regulation and technical specification that
entered into force and was published by decree No. 10567 of 20/10/1954, and where not found
therein, the relevant provisions of DIN, U.S.A., and TSE regulations.

7 ELECTRICAL MATERIALS AND PRODUCTS FOR WHICH QUALITY
CERTIFICATE OR TSE MARK IS REQUIRED

In accordance with the principles of the notice published in the Official Gazette No. 12918
dated 7/6/1968, the installation materials and products that are required to have a quality
certificate to be obtained from the Chamber of Electrical Engineers are specified in the list below.

As of 7/6/1968, the submission of a quality certificate during the procurement of the
materials and products specified in this list is mandatory.

However, firms that applied to the Chamber of Electrical Engineers in due time but could
not obtain a quality certificate within this period due to the Chamber’s incapacity shall be granted
additional time on condition that they provide evidence of this situation.

To verify that the submitted quality certificate pertains to the material to be procured:

a) The company mark must be permanently present on the material or product;
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If this is not possible, the company or brand must be present on the unopened
packaging;

b) For materials and products pertaining to a specific work, a letter to be obtained by the
Contractor from the manufacturer or supplier shall be submitted to the control authority.
This letter shall include the name of the work, the name of the material or product, its
quantity, specifications, and the date of procurement, and this information shall conform
with the material or product procured.

If this letter is obtained from the supplier, the name of the manufacturer must also be
explicitly stated in the letter.
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SECTION V
FIRE ALARM SYSTEMS

1 DESCRIPTION OF WORK

Firefighting equipment shall be supplied and installed in accordance with this section of
the specification. The equipment and services to be supplied shall include the design,
manufacture, testing, transportation, installation, painting, and commissioning of the following
firefighting and detection equipment:

Automatic backwash filter.
Fire pumps.
Jockey pumps.
Hydropneumatic tank.
Fire hoses and cabinets.
Fire pump test station.
Fire equipment stations.
Fire hydrants.
Portable dry chemical fire extinguishers.
+ Complete fire detection and alarm systems.

All necessary piping, accessories and other materials to make the system complete and
operational.

The station shall be equipped with an independent fire alarm system based on smoke
detectors, heat detectors, and manual call points. The station smoke extraction system shall be
supplied as specified in the Heating, Ventilation and Air Conditioning Specification. Two pumps
shall be supplied. In addition, one jockey pump and one hydropneumatic tank shall also be
provided. All three pumps shall draw suction from the tailwater inlet of the raw water system.

The following equipment shall be installed for the powerhouse fire extinguishing system:

Fire hydrants with control valves installed at the switchyard, parking area and access to
the erection area.

« Hoses near staircases and entrances on each floor.

+ Portable wheeled dry chemical fire extinguishers.

2 SCOPE OF WORK

The materials to be supplied under this section shall include, but not be limited to, the
following:

40



Portable dry chemical fire extinguisher.

Wheeled dry chemical fire extinguisher.

One (1) complete refilling system for dry chemical extinguishers.
Fire hose in cabinet with auxiliary equipment.

Fire protection water pump.

Fire protection system jockey pump.

Hydropneumatic tank.

Automatic backwash filter.

Complete piping system with all necessary valves, flanges, blind flanges, drains, air
vents, fittings, gaskets, brackets, anchors, bolts, and electrical controls for supplying
water from the raw water suction header to the pumps and fire hoses.

Fire mask and fire suit.

All other items, accessories, materials, and equipment required for safe and proper
transportation, installation, testing, commissioning, and satisfactory operation of the
supplied materials.

3 SPARE PARTS

Ten percent (10%) of each type and size of hose nozzle used.
+ Ten percent (10%) of each type of fire detector used.
+ Ten percent (10%) of each type of switch, solenoid and relay used.
« Two (2) sets of all gaskets.

Spare parts required for five years of operation of the firefighting equipment, including
dry chemical refilling equipment and control system spare parts. These spare parts shall
be supplied in addition to the spare parts provided for use during the warranty period.

4 TOOLS AND INSTRUMENTS

All tools, special wrenches, etc. necessary for the repair and maintenance of the supplied
equipment shall be delivered to the Administration in a metal container.

5 GENERAL REQUIREMENTS

The equipment shall be supplied from a recognized vendor in accordance with approved
standards.
The quantity and type of equipment shall be shown in the equipment statement.

The design and installation of the equipment and system shall comply with the relevant
standards published by the US National Fire Protection Association (NFPA). Where these
regulations do not meet the conditions and requirements of design, construction, testing, etc.,
national standards approved by the Administration may be applied.
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6 DRY CHEMICAL FIRE EXTINGUISHERS

Dry chemical fire extinguishers shall be designed for extinguishing fires involving solids,
oils, and electrical equipment. Dry chemical fire extinguishers shall comply with the applicable
requirements of NFPA 10 and shall be Underwriters Laboratories (UL) rated.

Each portable unit shall be a complete system including a short, flexible hose and nozzle
with wall bracket.

The wheeled unit shall be complete with an approximately 8 m flexible hose and nozzle,
mounted on a two-wheeled reel.

The locations of the dry chemical fire extinguishers shall be shown on the drawings.

7 FIRE PUMPS

Two fire protection pumps shall be provided, one for operation and one as standby.
Fire pumps shall be supplied as a complete packaged system ready for installation. Each pump
station shall be complete and shall consist of two pumps with high efficiency, totally enclosed,
fan-cooled electric motors with Class F insulation; mounted on a common steel baseplate with
control valves, pressure relief valves, differential pressure switches, and anchor bolts. The
installation of the pumps and pump controls shall comply with the requirements of NFPA 20.
Each pump shall have sufficient capacity to deliver 32 I/s to the hose. The pumps shall be
centrifugal type, single stage, 1800 rpm, electrically driven. Selector switches shall be provided
for manual or automatic control of the pumps. Pumps and controls shall be UL listed and/or FM
approved and shall conform to NFPA 20. One of the two fire pumps shall be electrically
connected to a diesel-electric generator. In the event of a power failure, an emergency power
source for the fire pump shall be available.

8 JOCKEY PUMP

One jockey pump shall be provided. The pump shall operate to maintain the pressure in
the fire extinguishing system. The pump and controls shall be UL listed and FM approved and
shall conform to NFPA Standard No. 20.

9 HYDROPNEUMATIC TANK

A hydropneumatic tank shall be provided for the fire water system. The tank shall be
complete with nozzle connections, manhole, lifting devices and accessories required for a
complete system. The tank shall be of welded construction. Suitable material shall be selected
against the corrosive effect of water. For untreated water, the tank’s interior surface shall be
coated with the recommended lining.

10 AUTOMATIC WASHING FILTER

One (1) automatic washing filter with control devices shall be provided.
The filter shall be driven by an electric motor. The filter shall be sized to allow both pumps to
operate simultaneously. The filter shall be capable of automatic backwashing at pre-set and
adjustable time intervals, triggered by a time relay or high differential pressure.
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The filter controls shall also provide manual backwashing capability. The control panel shall
include a “Manual-Off-Automatic” selector switch, lamps indicating “Power On,” “Backwash
Valve Open,” and “High Differential Pressure,” a timer showing the self-cleaning cycle, and
other necessary devices for remote monitoring of filter operation.

11 FIRE WATER SYSTEM CONTROLS

The Contractor shall supply the electrical control system for the fire water system. The
fire pumps shall start automatically by a pressure drop in the fire protection system or manually
from the control stations at the pumps and from the control room.

The Contractor shall provide all motor starters required for the motorized elements of the
fire water system.

12 PRESSURE GAUGES

All fire extinguishers shall be equipped with a pressure gauge with valve.

13 CABINETS

Recessed cabinets sized to accommodate one fire extinguisher shall be supplied and
installed in appropriate locations. The cabinets shall be made of plain steel plate, with wire-
reinforced glass door, chromium-plated bronze handle, latch and hinges. The cabinets shall be
painted with one coat of primer and two coats of enamel paint.

14 WALL BRACKETS

Portable fire extinguishers without cabinets shall be mounted on wall brackets.
The wall brackets shall be painted with one coat of primer and two coats of enamel paint. The
color of the brackets shall be black.

15 INSTRUCTIONS

Each fire extinguisher shall bear the manufacturer’s operating instructions. The
instructions shall be clear and adequate for an average operator or maintenance worker. The
manufacturer’s instructions for refilling and maintenance of each type of equipment shall be
supplied in the quantity required by the Administration.

16 FIRE HOSE SYSTEM

The fire hose system shall consist of fire hose cabinets and piping.

The fire hose cabinets shall be installed at stair landings and entrances in the powerhouse
as shown on the Fire Protection System Flow Diagram.

The cabinets shall be made of stainless steel or galvanized steel. The cabinets shall be
exposed type, with a wire-reinforced glass door hinged on the right side and equipped with
lockable door handles.
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The cabinets shall be suitable for outdoor installation and shall have a valve with a
minimum diameter of 40 mm. The valve shall be located on the left side of the cabinet.

A hose rack shall be provided with approximately 40 mm diameter, polyester, double-
layer fire hose of 45 m length.

The nozzle shall be suitable for all types of fire, with a minimum diameter of 35 mm, and
shall be equipped with adjustable devices enabling transition from closed position to 30° spray
without producing a straight water jet.

17 FIRE HYDRANTS

The scope of work shall include the supply and installation of five fire hydrants with
associated piping and valves and five fire hoses with equipment storage cabinets. Fire hydrants
shall be pressurized non-freezing type, opening against water pressure and closing by water
pressure. Fire hydrants shall be complete with: One positive drain valve, wear head, test plug,
lubrication points, bronze upper body, chain-mounted hose nozzle caps, pressure-type main
valve, bronze seat ring and bronze bonnet nut.

The drain valves shall operate automatically without springs or pressure pistons and shall
allow automatic flow when the fire hydrant is open.

The fire hydrant housing shall be cast iron. The inlet to the fire hydrant shall have a
nominal diameter of 150 mm, flanged connection, and shall be suitable for a nominal working
pressure of 10 bar. The upper housing shall include two 60 mm diameter hose nozzles with caps
and chains; one spanner shall be provided for operation.

18 HOSE AND EQUIPMENT STORAGE CABINETS

Hose storage cabinets shall be made of 2 mm thick aluminum; constructed on an angle-
iron frame with ventilation louvers, doors, roof and shelves. The cabinets shall be suitable for
outdoor installation and shall include legs with a height of 600 mm, shelves, equipment brackets,
door handles and necessary equipment.

19 FIRE HYDRANT SHUTOFF VALVES

The shutoff valve upstream of the fire hydrant shall be a gate valve of the same diameter
as the hydrant.

The valve body shall be cast iron, suitable for 10 bar operating pressure, with flanges fully
faced and drilled.

20 TERMINALS AND CONNECTIONS

All terminals, connections and wiring shall be suitable for operation at voltages below
1000 V in accordance with applicable IEC recommendations. All electrical accessory works
including cable conduits, connections, plugs, etc. shall comply with IEC safety codes. All power
and control cables and conduits for each element shall be brought to adequate junction boxes or
cabinets. Wiring shall terminate in terminal blocks with white or other light-colored marking
strips.
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21 SYSTEM LAYOUT PLAN AND SCOPE OF WORK

The fire detection and fire alarm system shall be an automatic early warning system with
automatic fire detectors monitoring the rooms. The type, number, and locations of the detectors
shall be selected to enable the location of a fire to be identified as early as possible. Another
selection criterion is the material and/or equipment present in the rooms to be protected. It is the
Contractor’s responsibility to ensure that all rooms are protected by detectors of the correct type,
number, and locations.

Detector units shall be grouped to form detector loops associated with specific floors and
areas of the buildings such as offices, corridors, the control room, etc. Each detector loop shall
be connected to the fire alarm control units.

In addition to automatic fire detectors, fire alarm buttons shall be installed next to fire
extinguishers, on each escape route, at the fire alarm control unit, and on the remote control panel
in the control room to initiate the alarm manually. Each alarm push-button shall be connected
directly to the fire alarm control unit.

A monitoring and supervision system shall be provided for the entire fire detection
installation.

The fire alarm control unit shall be located in the control room. The fire alarm control unit
shall include all electronic circuits for evaluating four operating states:
normal — fault — alarm — test.

Collective alarms giving signals by alarm horns and rotating lights shall be installed
outside the main entrance and on each floor.

To enable rapid identification of the fire location, indicator lamps shall be installed
outside the relevant rooms and shall be connected in parallel with the indicator lamps fitted to
the detector sockets inside the room.

The scope of this contract shall also include training of the Administration’s personnel
for the operation and maintenance of all equipment.

This Contract includes the complete design, manufacture, supply of materials and
equipment for the fire detection and fire alarm system and accessories, and coordination with the
HVAC supplier for the arrangement of fire and smoke dampers in air ducts and walls based on
NFPA requirements.

22 GENERAL REQUIREMENTS FOR AUTOMATIC FIRE DETECTORS

The fire detector system shall include point detectors of the following types:
+ lonization smoke detectors

Optical smoke detectors.

Fire detectors shall consist of a permanently mounted detector-base including all
necessary electrical terminals and a removable detector unit.

Fire detectors shall be designed for surface mounting and flush mounting and for
mounting in damp and dusty locations. If necessary, surface-mounted detectors shall be provided
with a protective cage for mechanical protection.
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The detector base shall allow ionization or optical smoke detectors to be fitted without
any change to the base or installation.

Replacement of detectors shall be carried out simply and easily using a detector
replacement tool without loosening screw connections.

After each alarm, all detectors shall be immediately ready for operation and detection as
soon as the control unit is reset. Detectors shall not require manual reset or replacement.

All detector types shall be provided with an individual alarm indicator and shall allow
connection of an external alarm indicator. These alarm indicators shall be designed for mounting
on the plaster surface and in wall recesses, and in damp and dusty rooms.

Detectors shall not contain parts subject to wear and tear.

The design of the detection system shall allow up to 25 detectors to operate within one
group. The fire detection system shall allow all detector types to operate within one group.

Each detector loop shall be installed with 2-wire circuits and shall operate with resistance
up to 250 Ohms. To keep power consumption as low as possible, the current shall not exceed 0.3
mA per detector unit. All detectors shall be designed for low voltage and shall be of fully
electronic type.

Within a detector zone, only one detector shall signal at a time. The first detector giving
an alarm shall block all other detectors in the same group.

Within a detector loop, when any of the following conditions occur, the relevant group
indicator on the control unit shall give a fault signal:
+ Short-circuit
+  Open circuit
+ Removal of a detector unit from its base.
When positioning fire detectors, possible obstacles such as ceiling beams shall be taken
into account.

23 IONIZATION SMOKE DETECTORS

lonization smoke detectors shall be installed in places where smoke is expected in case
of fire.

In rooms where different fire indications (smoke, visible flame) may occur, ionization
smoke detectors shall be used together with other types of detectors.

lonization smoke detectors shall respond to visible and invisible combustion products
and shall be designed as a two-compartment device, comprising a sampling chamber and a
reference chamber.

Detector sensitivity shall be adjustable to environmental conditions, for example by a
step switch or by programming.
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lonization smoke detectors shall have a selectable response delay between 20-40
seconds.

24 OPTICAL SMOKE DETECTORS

Optical smoke detectors shall be used together with ionization smoke detectors for
monitoring rooms housing electrical equipment and electronic equipment. Optical smoke
detectors shall be designed on the principle of light scattering. The application ranges of optical
smoke detectors shall be determined according to the probable indication of a fire.

The detector light source shall be a high-ohmic light-emitting diode.
25 MANUAL ALARM

Fire alarm buttons shall be used for manual alarm. Fire alarm buttons shall be installed
at visible and easily accessible points and preferably together with a fire protective set.

The button shall be placed in red-painted enclosures with a minimum front dimension of
80 mm by 80 mm or a circular housing of 100 mm diameter.

The button enclosure shall be covered with a glass to be broken to give the alarm. A red
flame symbol shall be printed on the glass.

All buttons shall have separate connections to the control unit. Nevertheless, without
modifications or additional installations to the first alarm control unit, the buttons shall be
capable of being arranged in separate groups or together with automatic detector loops.

Each button loop or combined detection loop shall be installed with 2-wire connections
and shall operate up to 250 Ohms resistance.

For any alarm button or combined detection loop, short-circuit or out-of-service
condition shall be indicated on the relevant group lamp of the fire alarm control unit.

Fire alarm buttons shall be designed for mounting on the plaster surface and in panel
recesses and in damp and dusty areas.

26 FIRE ALARM CONTROL UNITS

The control unit shall be designed as a modular system consisting of metal cabinets and
racks. The control unit shall be fully equipped with 20% spare capacity. Different circuits shall
be designed as plug-in units.

The control unit shall be of fully electronic type. It shall be possible to control all
functions remotely and to open or close any detector loop on the control unit and to transmit
them to the indicator panel in the Control Room. Each control unit shall be equipped with a
programmable alarm control system. Depending on the type of alarm initiator, each detector loop
shall be connected to a designated alarm circuit with priority taken into account.

Each detector loop connected to the control unit shall have a signal output enabling the
release of control functions in the event of a fire alarm and shall be resistant to short-circuit.
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The control unit shall be equipped with a test circuit allowing testing of all important
equipment such as fire detectors, fire alarm buttons, signal horns, etc.

The control function during a fire shall be understood as an action to be performed by
the control units and shall be independent of the direct alarm system.

During testing, the control function shall be automatically blocked.

The system shall be a self-monitoring system.

The following malfunctions, defects, and operating data shall trigger a fault signal:
Short-circuit or interruption in detector loops

Shutdown of a detector loop

Removal of a fire detector from its base

Insufficient charge condition of the emergency power battery

Fuse faults or failure of any internal power supply.

Panels shall display the status to operating personnel and shall allow complete control of
the entire fire detection system.

27 AUDIBLE ALARM DEVICE

In the event of a fire alarm, alarm horns shall be automatically activated.
The sound levels of the alarm horns shall be 110 dB at a distance of 1 m.

Alarm horns shall be selectable by a switch to provide continuous tone or variable tone.
This switch operation shall be possible from the control unit.

28 OPTICAL ALARM DEVICE

All rotating lights shall be blue. The light source shall be a halogen lamp with a rotating
reflector operating at 60-120 revolutions per minute.
29 POWER MODULE

The entire fire detection and alarm system power supply shall be integrated into the fire

alarm control unit by means of a power module. The power supply shall provide the operating
direct current voltage for the system and the charging current for the emergency power battery.

The emergency power supply shall be designed to operate for 24 hours. Only gas-tight
and maintenance-free batteries shall be accepted.

In the event of total power loss, the signals stored in memory shall remain.

30 DATA TO BE PROVIDED UNDER THE CONTRACT

The contractor shall provide the following data:
+ List of equipment to be supplied,
+ Reference list,
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Schematic layout of the proposed fire detection and alarm system,
List of modifications and deviations,

Full description of all equipment including catalog pages,
Schematic diagram of the proposed alarm system,

Dimensions and weight of the equipment,

Power requirements of the equipment,

Spare parts required for five (5) years of operation.

31 TOOLS AND MAINTENANCE EQUIPMENT

All fire detectors shall be removable from their permanently mounted bases and re-
attachable without installation using an easy-to-use tool. Documentation relating to the tool used
to reattach the detector shall be provided to the administration.

Detector testers shall be easy to use and allow testing of all types of detectors supplied.
Data sheets for such test devices shall be submitted at the final design stage.

Each fire detection system shall include detector test and measuring devices suitable for
the different types of fire detectors, allowing the following measurements and tests:

Measurement of threshold response,
Measurement of voltage in the ionization chamber,
Measurement of fire processes of different characteristics,

Testing of detector groups instead of a control unit.
Before final acceptance, the Contractor shall submit detailed maintenance instructions.
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