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1. GENERAL PART
1.1 Scope of the project
This project includes artificial electrical lighting, outlet and building-motor installation,
lightning conductor and grounding of the building.
1.2 Project documents
1.2.1 The documentation of the project — tender documentation, arch. No. 3821.5.002.EQ,
prepared by HPK engineering a.s. KoSice
1.2.2 General requirements from the investor
| 1.2.3 Data furnished by manufacturers of the electrical devices
1.2.4 Data furnished by designers of the AS part, central heating and air-conditioning

1.3 Standards and regulations

The project has been developed on the basis of all currently valid standards and
regulations related to the, equipment designed in it. There are as follows:

STN 33 0300 Types of environments for electrical equipment

STN 33 2000-1 Scope of validity, purpose and basic principles

STN 33 2000-3 Determination of basic characteristics

STN 33 2000-4-41 Protection against injury be electric current

STN 33 2000-4-43 Protection against overcurrents

STN 33 2000-5-523 Allowed currents

STN 33 2000-5-54 Grounding systems

STN 33 2130 Internal electric distribution systems

STN 33 2310 Regulations for electrical equipment under
different conditions

STN 34 1610 Electric heavy current distribution system in
industrial operations

STN 34 1390 Regulations for protection against lightning

STN EN 12 464-1 (36 0074) Light and lighting, Part 1 — Lighting of working places

STN EN 18 38 (36 0075) Emergency lighting

Regulation of the Slovak Ministry of Labor, Social Affairs and Family No. 718/2002 Coll. on
occupational safety and health at work and safety of technological equipment

Reguiation of the Slovak Ministry of Interior No. 288/2000 Coll. — Technical requirements for fire
safety at construction and use of buildings
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1.4 Categorization of electrical équipment according to risk level

The electrical equipment designed in this project has been categorized into risk level B
according to Regulation No. 718/2002 Coll.
According to § 5 par. 2 of the above regulation no written certificate or expert opinion of the
Slovak Technical Inspection is necessary for this documentation.

1.5 Scope of the project
a) Project solves

1.5.1 RMSO002 switchboard

1.5.2 Lighting

1.5.3 Outlet installation

1.5.4 Building-motor installation

1.56.6 Main grounding terminal strip of the building
1.5.6 Lightning conductor and grounding

b) Projects does not solve

1.6.7 Peripheral grounding around the building — basic grounding elements in footings of
supporting columns will be used

1.56.8 Feed to the RMS024 switchboard

1.6.9 Connection of the technological equipment and their grounding — this is solved in CPS
Heavy current operating distribution system

2. BASIC DATA

2.1 Voltage system
3PEN AC 50 Hz, 400 V/TN-C-S
Conductor splitting point PEN: - in the RMS002 switchboard

2.2 Protection against injury by electric current in normal operation
Article 412 of STN 33 2000-4-41 — Protection against contact with live parts:
> by insulating live parts

> by covers

2.3 Protection against injury by electric current in case of a failure

Article 413 of STN 33 2000-4-41 — Protection against contact with dead parts or protection in
case of a failure:

> by automatic disconnection of power supply

Cislo revizie 0 A B (4 D E F Str./Page
7 Nn .

Datum,podpis | gg,07.2005 2

{ Date Sionatire




,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, HPK engineering a.s.
Némcovej 30

042 18 KOSICE, SLOVAKIA | 7AKAZKA / CODE

iengineering a.s.

ZAKAZNIK / CUSTOMER: AIR LIQUIDE AGS GmbH

STAVBA /JOB: KYSLIKOVY APARAT&.9  AIR SEPARATION UNIT No. 9

OBJEKT / UNIT: SO 002 - KOMPRESOROVA STANICA COMPRESSOR BUILDING

2.4 Environment
Basic environment in accordance with the protocol on environment and STN 33 0300 Article

3.1.1

2.5 Installed electrical power output

Pi= 81 kW
2.6 Simultaneousness coefficient
B=0.8

2.7 Design electrical power output
Pp = 65 kW

2.8 Annual consumption of electric energy
A = 95 MWh/year

2.9 Degree of electric energy supply
No. 3

2.10 Data on short-circuit conditions in mains

in switchboard: Ik"= 10 kA, Ikm= 18.4 kA

2.11 Power factor compensation

Central compensation using compensating capacitor switchboards with automatic regulation of
the power factor is not subject of this documentation.

3. TECHNICAL DESIGN
3.1 RMS002 main switchboard

It will of wall design. The switchboard will consist of the ATLANTIC cubicle with a width of
1000 mm, depth of 300 mm and height of 1400 mm. Inlet is of the circuit breaker type (up to
100 A), outlets ore of the circuit breaker type or contactor type. Control element of the contactor
outlet is located on the switchboard door. Protection is IP55/20.

3.2 Lighting
3.2.1 Light-technical project

Lighting has been designed in accordance with the valid standards STN EN 12464-1 and
EN 1838. Intensity of lighting was calculated using the Calculux program in cooperation with
Philips Corporation.

Lighting with the following parameters has been designed in main premises (operations):
> glare UGR.: 19
> color rendering index: 90
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> lighting intensity: En= 200 Ix

Emergency lighting has been designed next to the exit door of the building with minimum
light intensity of 1 to 5 lux; uniformity of lighting is approx. 40:1. The required time of lighting
after failure of the mains is at least 1 hour.

3.2.2 Lighting of premises

Vacuum tube light has been designed using high efficient MPK 100/250 GPK 100 WB
vacuum tubes HPI P BUS 250W. The lighting fittings will be hang on the ceiling trusses at a
height of approx. 8 m. They will be operated from the door of the controlled RMS002
switchboard, or by switches from the entrances. Lighting fittings protection is [P54. Fluorescent
lamps and incandescent lights will also be used for lighting. They will be installed on the wall.

Wall compact lighting fittings with own power source (battery + rectifier + inverter) with the
appropriate pictogram and lighting capacity for 2 hours will be used for emergency lighting. The
lighting fittings will be connected to a separate protected outlet with permanent power supply. In
case of electricity outage in the switchboard, lighting fittings will be automatically lighted.

3.3 Outlet installation

It consists of installation of plastic (or cast iron) outlet cubicles of the wall type. The
cubicles are intended for voltage 400/230/24 V, current 32/16/10 A, and will be uniformly
distributed in the hall. Minimum protection of cubicles will be 1P43. They will be equipped with
relevant four-pole and two-pole circuit-breakers and protectors, as well as by an isolation
transformer.

Single phase outlets 230V/16A of the wall type (for the wet environment) will be installed
according to the requirements.

3.4 Building-motor installation

It consists of power supply of:
> air-condition system motors
> electrical heating devices

Air-conditioning equipment
- Room for main compressor and auxiliary compressor

Excessive heat will be removed by ventilation using three exhaust fans M01/2, M02/2,
MO03/2. In inlet and outlet of air are closing flap (3 pcs absorb- M04/1, M05/1, M06/1; 3 pcs
exhaust- M04/2, M05/2, M06/2). Air will be supplied by three absorb ventilators M01/1, M02/1,
M03/1. On the basis of temperature measurement in the room, when exceeding maximum
temperature (approx. +35°C to +45°C), exhaust fans M01/1, MO1/2 are gradually started. At the
same time, with start of the first fan, flap valves with actuators M04/1, M04/2 will be opened. In
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case of temperature drop by 10°C below the set maximum temperature (+25°C to 35°C), the
fans are gradually switched off. In case of a temperature drop in the room below +10°C, inlet air
flap valves are automatically closed.

Within the scope of the central heating project, heating of the room is solved using electric
hot-air devices of the SAHARA type to the minimum required temperature of +5°C, i.e. in case
of temperature drop below +5°C, electrical hot-air heating bodies are started and keep the
required room temperature. The project of central heating also includes delivery of control
(regulation) box OSE and a spatial thermostat. This project also solves supply leads and
connecting cable.

- Room for GAN compressors

Excessive heat will be removed by ventilation using two exhaust fans M07/2, M08/2. Air
will be supplied by two inlet ventilators M07/1, M08/1, flap valves with actuators M09, M10. On
the basis of temperature measurement in the room, when exceeding maximum temperature
(approx. +35°C to +45°C), exhaust and absorbs fans M07/1, M07/2 are gradually started. At the
same time, with start of the first fan, all flap valves with actuators M09/1, M09/2 are opened. In
case of temperature drop by 10°C below the set maximum temperature (+25°C to 35°C), the
fans are gradually switched off and closing flap valves of inlet air are automatically closed.

In case of temperature drop below +5°C, electric hot-air system EH13 — SAHARA is
started to keep this temperature of the room by control of its heaters. The project of central
heating also includes delivery of control (regulation) box OSE and a spatial thermostat. This
project also solves supply leads and connecting cable.

3.5 Cable distribution system and equipment of cable runs

All-plastic cables with copper cores of the CYKY type with the appropriate cross-section
and number of cores will be used for electrical installation. The cross-sections will be selected
in such a way not to exceed the allowed current load and that the reduction of voitage would be
in the allowed limits (max. 3% Un in accordance with STN 34 1610).

Cables will be firmly seated on racks along the walls and on trusses or on the Niedax
strips.

3.6 Main grounding terminal block of the building

A main grounding terminal block or bus bar of potential equilibrium will be installed in the
building. It is proposed to use a wall terminal block with a cover, installed next to the lighting
switchboard. It is recommended to use the potential equalization bus bar of the 1801 VDE
OBO-Bettermann type, or equivalent. The structure and protective bus bar of main lighting
switchboard, cable racks, water pipelines and pipelines of other utilities as well as large metallic
objects will be connected to it. The bus bar will be connected using a FeZn 30x4 strip through
the SR02 terminal block (in the testing function) to the steel structure of the nearest column of
the hall by welding.
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3.7 Lightning conductor and grounding

The building will be equipped with a classical lightning conductor. The conductor will
consists of the collection conductor made of FeZn wire, &8, on the flat roof and on the
appropriate supports (PV21). The collection conductor will create a grid observing the condition
that neither point of the roof can be in a distance more than 10 m from this conductor. At the
same time, the maximum dimensions of grid mesh must not exceed 20x60 m.

All protruding metallic objects located on the roof, for instance air-conditioning pipelines,
metallic structures, ladders, etc. will be connected to the lightning conductor.

The lightning conductor will be connected to the outer grounding, particularly to the
grounding element of footings of the columns. The number of conductors is given by spacing of
the supporting columns, while conductors must not be in a mutual distance exceeding 30 m. In
total, there will be 4 conductors. FeZn conductor &8 will be used. It will be placed in a box (KO
125 for example) placed into the facing.

The grounding has been designed with separate grounding devices for each conductor.
The grounding devices will be complex; this means that the foundation grounding elements
made in the building stage during construction of foundations will be used. The reinforcing steel
structure of the concrete foundation will be used, which will be mutually welded, and at the
same time the FeZn 30x40 mm strip will be welded to it. This strip will be freely led in a length of
1.5 m over the foundation from the outer side of the wall. Within the scope of this project, it will
be connected with the roof conductor in the aforementioned box. The strip will be protected up
to a height of 1.4 m with a protective angle. The measured earth resistance of each conductor
must not exceed the value of 15Q.

4. OCCUPATIONAL SAFETY AND HEALTH AT WORK

When working with the electrical equipment, the safety regulations and STN standards,
mainly STN 34 3100 and Regulation No. 718/2002 Coll. Works on the electrical equipment must
be carried out in voltage free condition. Only the instructed persons and workers with
authorization in accordance with Regulation No. 718/2002 Coll. and the companies authorized
for conduction of works on the electrical equipment can perform works and operation of the
electrical equipment. In work, it is necessary to use the prescribed and tested tools, working
aids and measuring instruments. The persons instructed in accordance with § 20 of Regulation
No. 718/2002 Coll. can operate the electrical equipment.

It is recommended to clean the lighting fittings, taking into account the nature of operation,
once a year.

Regular technical inspection and test of electrical equipment must be carried out on the
| electrical equipment before putting it into operation in accordance with STN 33 2000-6-61 HDD
384.6.61, STN 33 1500 and Regulation No 718/2002 Coll. or in accordance with relevant
investor’s operating regulations.

Kosice, July 2005 Prepared by: Ing. Simkaninova
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