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Technical Specifications—Gas Conditioning Plant

1.0 GENERAL

1.1 PROJECT DESCRIPTION AND SITE CONDITIONS

111 GENERAL

The Government of Afghanistan (GoA) plans to expand the availability of electric power in
northern Afghanistan. Currently it is planned that the region will be supplied by imported power
alone from Uzbekistan until alternative and/or additional supplies are developed.

Among the wealth of natural indigenous resources in Afghanistan available for potential use in
the energy sector are the gas fields within the Jowzjan Region around the City of Sheberghan.

Studies have concluded that a natural gas powered Power Plant of around 100 MWe should be
located at the Gerquduq (Jar Qukuk) gas field southwest of Sheberghan (Figure 1).
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The overall project involves three contracts as follows

¢ Gas Conditioning Plant Contract—consisting of corrosion inhibitor regeneration,
hydrocarbon and condensate removal, H,S reduction, dehydration, dew point suppression
and water supply with pipelines and associated auxiliary plant.

This contract includes the supply and erection of process equipment and all work to be
done by the Contractor under the Contract in order to operate the Gas Conditioning Plant
and provide gas to the new Power Plant and domestic consumers as described in this
specification.

The Gas Conditioning Plant will be capable of processing all of the sour gas produced
from the Jurassic age formations destined for the Power Plant and domestic consumers.
The work will also include the work required to drill two new water wells and rehabilitate
the Qarakent to Gerquduqg water pumping station and the existing Gerqudugq pumping
station.

¢ Power Plant Contract—consisting of multiple gas-fired electric generator units totaling
approximately 100 MWe, piping systems and associated auxiliary plant including
connection to the local Sheberghan substation.

Heat recovered from the Power Plant will be used for process heat in the Gas
Conditioning Plant to regenerate amine solution.

The Power Plant Contract also includes work to be carried out by the Contractor under an
O&M contract to operate the Power Plant, to provide thermal energy to the new Gas
Conditioning Plant and electricity to the existing reticulation system.

e Gas Gathering System Rehabilitation Contract—consisting of restoration of selected gas
wells in the Gerqudug and Khoja Gogerdak gas fields to production status to provide gas
to the Gas Conditioning Plant, the Power Plant and domestic consumers. Work may
require cleaning out of existing wells and possibly recasing and fitting of well-head
equipment including valves, chokes and corrosion inhibitor connections. It may also
involve drilling entirely new wells and fitting them out to production status. This Contract
will also include rehabilitation of the 420 mm and 720 mm diameter gas lines from
Yatimtaq and Khoja Gogerdak gas production stations, the rehabilitation of the Gas
Production Stations where necessary and the addition of sphere launching and retrieval
facilities. This work will be done under ADB funding.

It is expected that the three Contracts will run in parallel.

This Contract shall be conducted in accordance with the guidelines and definitions as set out in
FIDIC (Federation Internationale des Ingenieurs-Conseils) Conditions of Contract for EPC
Turnkey Contracts.

11.2 SITE LOCATION, TOPOGRAPHY AND SOILS

The proposed Gerquduq Power Plant is situated within and adjacent to the existing Gerquduq
gas processing facility at N36° 33" and E65° 43" approximately 20 km southwest of Sheberghan
City in Jawzjan Province, in northwest Afghanistan. A 110/35/6 kV substation and an
abandoned gas fired generation station are also situated adjacent to the site. A sealed road
connects the site to Sheberghan City; travel time by car is approximately 15 minutes.

The site is on the edge of a desert area with minimal observed land utilization other than 110 kV
transmission lines extending to and from the substation, and a network of gas wells and mainly
buried pipelines scattered across an area of approximately 25 km? to the south of the site. This
area includes the primary source of gas for the Gas Conditioning Plant, namely the Gerqudug
gas field.

General 3
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To the north east about 7 km away is the local groundwater source located at Qarakent N36° 34'
and E65° 47'. Further northeast, about 27 km away, lies the second source of gas for the Gas
Conditioning Plant in the Yatimtaq gas field, which is manifolded via the Yatimtaq Gas
Production station This processing plant manifolds gas from the Khoja Gogerdak field and the
Yatimtaq field.

The topography around the site forms part of an extensive loess covered plain in northern
Afghanistan which abuts the foothills of the Hindu Kush to the south and extends across the
border into Turkmenistan and Uzbekistan to the north. Loess comprises fine soil particles that
are transported during the summer by the prevailing northwest wind from the central Asian
plains and deposited on the foot of the mountains where wind speed is abated by high terrain.
The plain is gently rolling or flat with an elevation 350-550 m. In the Sheberghan area, the plain
is dissected by the Sar-e-Pul River valley approximately 3 km east of the Gerqudugq site. The
Sar-e-Pul valley is about 5 km wide near Gerqudug and broadens downstream to about 11 km
wide near Sheberghan. The Power Plant site itself is relatively flat but somewhat exposed on a
localized topographic high at an elevation of around 480 m. The site has a commanding view
over the Sar-e-Pul River valley in the northeast quadrant with Sheberghan City visible in the
distance.

Figure 2 Gerquduq Gas Processing Facility adjacent to which Power Plant and Gas
Conditioning Plant will be constructed. View looking south from site access road
(March 2005)
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Figure 3 Gerquduq Gas Processing Facility looking northeast over lower Sar-e-Pul River Valley
(March 2005)

s

The main soil type on the plain and around the site is loessy loam. The loess soils generally
have excellent permeability and can absorb large quantities of water.

11.3 GEOLOGY AND SEISMICITY

The geology of the area comprises Neogene and Quaternary (Pleistocene) sediments comprising
loess cover beds some tens of meters thick which overlie alternating layers of pebbles/gravels,
sands, silts and clays. The sediments represent the products of erosion of the mountains. Modern
alluvial deposits occur along the current river valleys. The quaternary sediments overlie
Mesozoic limestones, conglomerates, sandstones, siltstones, and shales extending to several
kilometers depth. The Mesozoic rocks are gently folded and faulted forming the reservoir strata
and structures for the region’s natural gas resources. The Mesozoic rocks are exposed to the
south in the foothills of the Hindu Kush.

The area is seismically active being adjacent to the northern edge of the Hindu Kush where
orogenic processes are active. The region has a history of strong earthquakes, greater than 5.8
on the Richter scale. The plant structures shall be designed to meet the requirements stated in
Section 18.0 of these Specifications.

11.4 CLIMATE AND AIR QUALITY

The climate of the Sheberghan region is dry subtropical with wide annual daily temperature
variations." Winter (December to February) is mild with mostly cloudy weather and mean
monthly minimum and maximum temperatures of —2.3 to 0.5 °C and 7 to 11 °C respectively.
During cold winter winds and clear weather, temperatures can fall to as low as —22 °C.2
Precipitation (4 to 6 days per month) falls mainly as rain and occasional snowfalls are possible,
however, the fallen snow melts quickly. Spring (March and April) is characterized by rapid
daytime warming and precipitation occurs as brief downpours. Rainfall is highest during March
averaging 56.4 mm/ month. Average annual rainfall is 231 mm.

! Climatic information was obtained from several sources including: Favre, R and Kamal, GM 2004, Watershed Atlas of
Afghanistan Kabul. FAO; Lee, K.D, 2003, Terrain Analysis of Afghanistan, Minneapolis, East View Cartographic; and
Hong Kong Observatory website <http://www.hko.gov.hk/wxinfo/climat/world/eng/asia/westasia/sheberghan_e.htm>.

% Lee, K.D. 2003 Terrain Analysis of Afghanistan, Minneapolis, East View Cartographic. p78.
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Summer (May to September) is hot and dry with monthly maximum and minimum temperatures
of 31.5 t0 39.2 °C and 14 to 21 °C respectively. Daytime maximum temperatures in the low to
mid forties can occur. Daytime relative humidity during summer generally does not exceed 40%
and rain is very rare.

Fall (October, November) begins clear and dry then turns cloudy and rainy. Days are warm and
nights are cool.

The Plant shall be designed to meet the design temperatures stated in Tablel below. The
temperature and humidity data in Table 1 is derived from recent USGS collected data for
Sheberghan. The raw data has been mathematically manipulated to give 1% design day values
from the mean and standard deviation values provided, and assumes the data for each parameter
follows a normal distribution.

TABLE 1 DESIGN TEMPERATURES AND HUMIDITY VALUES FOR
SHEBERGHAN #

o TEMPERATURE (°C) RELATIVE HUMIDITY
MONTH MINIMUM MAXIMUM | AVERAGE | MINIMUM | MAXIMUM | AVERAGE
Jan -2.3 7.7 2.7 74 7 75.8
Feb -0.1 10.2 51 72 75 73.8
Mar 4.5 16.6 10.5 67 71 69.5
Apr 10.4 243 17.3 61 65 63.4
May 14.0 315 22.7 44 48 46.3
Jun 18.3 37.2 27.8 31 35 33.2
Jul 21.0 39.2 30.2 29 32 30.6
Aug 18.9 37.3 28.2 30 33 31.9
Sep 14.0 32.3 23.2 33 37 35.2
Oct 8.6 24.5 16.6 45 47 45.9
Nov 35 17.2 10.4 60 61 60.3
Dec 0.4 11.2 5.9 72 73 72.2

@ Data is derived from 10 readings of each parameter, per month, from USGS that have been statistically modified to give 99th percentile
value assuming a normal distribution.

Table 2 shows the typical precipitation on a monthly basis, while Figure 4 illustrates
precipitation versus evapotranspiration at the Sheberghan site.

TABLE 2 TYPICAL MONTHLY PRECIPITATION

MONTH DAYS WITH RAIN DAYS WITH SNOW AVERAGE PRECIPITATION mm
Jan 4 4 29
Feb 7 3 35
March 10 1 44
April 9 0 28
May 4 0 11
June 0 0 0
July 0 0 0
Aug. 0 0 0
Sept. 0 0 Trace
Oct. 2 0 4
Nov 4 0 13
Dec. 6 2 22

6 General
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Climatic Station: Shebirghan
Precipitation and ETP
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Figure 4 Precipitation and Evapotranspiration at Sheberghan

Source; Favre and Kamal, 2004, Watershed atlas of Afghanistan: working document for planners, Kabul: FAO/FAAHM-
UNDP/AIMS-SDC, p146

Winds are primarily northwesterly and southeasterly. East winds are also common in winter and
fall. Normal wind speeds are 2 to 3 m/s. Rarely, strong winds (up to 20 m/s) occur in late spring
or summer and are usually accompanied by dust storms, reducing visibility to several meters.

No air quality data is available for the Sheberghan area, other than one spot sample taken in
Mazar-e-Sharif by UNEP in 2002.° Ambient air quality at the Gerqudug site is likely to be good
based on the following site characteristics:

e The site is in a semi desert area 20 km southwest of Sheberghan City (the nearest
potential source of air pollution)

¢ Prevailing winds would tend to push any air pollution from Sheberghan City away from
the site

e The site is relatively exposed to wind and topographically not prone to atmospheric
inversion

In Sheberghan City dust and vehicle emissions appear to be the main factors negatively
affecting air quality although there is evidence that air quality is also affected by the burning of
oil refinery residues.

115 WATER RESOURCES

Natural storage of water in the form of winter precipitation (snow) at elevation above 2,000 m
represents 80% of Afghanistan’s water resources (excluding fossil groundwater). The amount of
water received in these areas through precipitation is estimated to be in the order of 150,000
million m®. The rest of the country receives only 30,000 million m® annually through rainfall
resulting in a total amount of 180,000 million m® for the whole country (Favre and Kamal,
2004). * Water is Afghanistan’s most precious natural resource and water management systems
throughout Afghanistan have been severely damaged during years of internal conflict. The need
for integrated water resource management to balance the competing demands for water
resources is a key priority for the country. Competing water demands include:

o Water supply, drainage and wastewater management in urban areas

® UNEP, 2003, Afghanistan Post-Conflict Environmental Assessment, Geneva.
* Op. cit p34

General 7



Development of a Gas-Fired Thermal Power Facility in Sheberghan

Rural water supply for domestic purposes

Agricultural water use

Generation of hydropower

Industrial water uses

Water to support natural systems (forests, rangelands and wetlands)

Most Afghans do not have access to safe drinking water. This, in combination with a lack of
sanitation and hygiene has serious consequences for the health and well-being of the population.
An estimated 99% of developed water resources are used for irrigation. Groundwater resources
and recharge rates throughout the country are poorly understood which has resulted in a
depletion of deep aquifers and pollution of shallow groundwater resources. Demands on surface
and groundwater resources are likely to grow substantially due to the large number of returning
refugees and internally displaced people.

11.6 SAR-E-PUL WATERSHED

The Gerqudug site is situated within the Sar-e-Pul watershed of the Northern River Basin one of
five river basins recognized in Afghanistan. The Northern River Basin has the smallest annual
flow contribution in Afghanistan with only 2% of the total but all of the water is used within the
boundaries of the country. The Sar-e-Pul watershed takes its source in the high mountains of the
central highlands and has an area of 16,743 km? comprising 2.59% of Afghanistan’s total area.
The catchment is drained by two main rivers the Ab-1 Sya River and the Sar-e-Pul River. The
two rivers converge 10 km south of Sar-e-Pul town and takes the name of Sar-e-Pul until the
diversion structure splitting the river into natural channels: Darya-I Sya (east side) and Darya-I
Safid (west side). The channels dry up in irrigation canals or desert sands north of Sheberghan
well before reaching the northern border and Amu Darya River.

The monthly discharge curve for the Sar-e-Pul River, included below as Figure 5, illustrates the
strong influence of spring snow melt on monthly river flow with average annual flow rate
around 6 m*/s.

Discharge Curve: Asiabad
River: Sari Pul
Watershed: Sari Pul
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Figure 5 Discharge Curves along the Sar-e-Pul River

Source: Favre and Kamal, 2004, Watershed atlas of Afghanistan: working document for planners,
Kabul: FAO/FAAHM-UNDP/AIMS-SDC, p147

There is little quantitative information available regarding groundwater resources in the
Sheberghan apart from water supply data from the Afghan Gas Company’s Qarakent pumping
station. The Qarakent groundwater pumping station is located in the lower Sar-e-Pul River
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valley about 10km south of Sheberghan and originally provided water for both the Gerquduq
and Khoja Gogerdak gas treatment plants as well as for domestic supply of Afghan Gas
Company employees at a rate of about 1,500 m® per day, from 12 wells. The gas treatment
plants have not been operational for many years and currently only two water wells at Qarakent
are operational. This data suggests that groundwater resources in the Sar-e-Pul valley could be
significant. However, there is little reliable information to indicate whether or not an abstraction
rate of 1,500 m® per day is sustainable for the Qarakent groundwater resources.

Based on largely anecdotal data, Banks (2002)° attempted to estimate the normal areally
distributed recharge for Neogene / Quaternary lowland aquifer complexes in Afghanistan and
suggests the range 50-150 mm/yr. Whilst acknowledging the theoretically dubious methods
employed in this estimation, Banks notes that this figure translates to a maximum renewable
resource of 1.6 to 4.8 liters per second per square Kilometer in lowland Neogene / Quaternary
sediments in Afghanistan as a whole.

Groundwater is ultimately recharged by precipitation (rain and snow), however direct recharge
of precipitation to low land areas (due to very low rainfall) is likely to be very small. Thus, the
recharge mechanism at Qarakent is likely to be as follows;

¢ Quaternary aquifers recharged in the foothills by rivers and streams descending from the
high mountains and infiltrating into coarse grained alluvial fans. The recharge would
likely be highest during the snowmelt season and therefore highly dependent on
quantities of winter snowfall.

o Some infiltration of water into Quaternary aquifers through the bed of the Sar-e-Pul River

o Potentially significant recharge via leakage from irrigation channels along the Sar-e-Pul
valley

117 WATER MANAGEMENT
Responsibility for management of water resources within the Transitional Islamic State of
Afghanistan GoA is as follows:

e Surface water resources: Ministry of Energy and Water

o Groundwater resources: Ministry of Mines and Industry

It has been noted that in the Northern River Basin local and regional commanders control water
distribution (Favre and Kamal, 2004).°

11.8 ECOLOGY RESOURCES

The natural vegetation around the Gerqudug site is semi desert. Ground cover is sparse
consisting of drought resistant grasses (needle grass, sheep fescue, and blue grass sand sedge).
The grass usually dies back by mid-summer and the terrain takes on a desert appearance. There
are no protected areas nearby.

Around the site a long clawed ground squirrel (Spermophilopsis leptodactylus) were commonly
seen and appeared to be the main prey of the commonly observed falcon. The Gerqudug area is
also within the documented range of the following vertebrates:’

e Jerboas (Allactaga)

® Banks, D., 2002, Guidelines for Sustainable Use of Groundwater in Afghanistan, Norwegian Church Aid — Afghanistan
Program (NCAAP) Policy Document, p13.

® Op. cit p85
" Geokart 1985, National Atlas of Afghanistan, Warsaw, Geokart
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e Caracal (Caracal caracal)
o Striped Hyaena (Hyaena hyaena)

Arable land in the Sar-e-Pul Valley about 4km east of the site are planted with grains including
wheat, barley, and corn.

1.2 SUMMARY OF WORK

121 SCOPE OF WORK

The work to be performed under this contract specification is the full works associated with the
Qarakent Water Supply upgrade and the construction of a Gas Conditioning Plant.

The work consists of design, manufacture, inspection and testing, packing for export, or internal
transport, shipment, customs clearance, taxes, duties, delivery to site, unloading, storing and
handling at site, complete erection, finish painting, testing and commissioning, performance
testing, handling trials, maintenance and supervision of operation during testing and
commissioning, warranty and inspection prior to final acceptance.

Unless specifically stated as an exception in the tendered offer, and supported by a full
explanation, the Contractor shall be deemed to have fully concurred with the practicality and
sufficiency of the design and layout of the works to ensure reliable, safe operation and
satisfactory performance.

The Contractor is to include the whole works described, or implied, by the contract document.
Any item or matter missing from the contract document that may be inferred for the satisfactory
completion of the Works, shall be deemed to be included in the contract price.

Works shown in the Tender drawings, but not mentioned or described in these Technical
Specifications, and works described in the Technical Specifications but not shown on the
Tender drawings shall never the less be deemed to be included in this Contract and covered by
the Contract price.

The works to be provided under this Contract shall include but not necessarily be limited to the
following items:

1.21.1 Mechanical Works

e Recommission existing flare at Gerquduq
¢ Raw gas flow and quality metering into the Plant
e Free water and MEG knock-out vessel / slug catcher

e H,S removal equipment (using amine) including amine contact tower, flash vessels,
condensers, heat tower, reboiler, regenerator, water scrubber, recirculation pumps, amine
inception, storage, handling and dispensing facilities, etc.

o High pressure hot water or steam reticulation system (depending upon selection of power
generation technology) for amine regeneration.

o Water removal equipment (using glycol) including condensers, glycol contact tower,
reboiler and glycol regenerator, glycol injection, storage, handling and dispensing
facilities, etc.

e Dew point suppression using Joule Thompson Throttling Valve and LTS/Reheater
(Required if heavy hydrocarbons exist in sufficiently high quantities)

¢ MEG corrosion inhibitor regeneration plant
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e Tail gas incinerator / flare system including liquids knock-out, etc.

¢ Conditioned gas flow and quality metering of export gas to domestic consumers

o Conditioned gas flow and quality metering to Power Plant

o Wastewater disposal system including oil separator and storage tank and soakage pit

o Fresh water supply equipment including new subsurface pumps, new surface transfer
pumps, reverse osmosis units for domestic water and day storage tanks

¢ Plant mechanical auxiliary equipment including:

— High pressure hot water or steam supply and return system to the power plant
boundary fence

— Gas fired boiler to sustain amine regeneration when Power Plant is shutdown
— Compressed air reticulation and instrument air drying system

— Nitrogen gas supply system consisting of bottle racks and sunshade

— Emergency diesel generator set for essential services

— Water supply reticulation

— Potable water supply reticulation

— Fire protection system

— Fire detection system

— Eyewash and safety showers

— Ventilation and air purification systems

1.21.2 Electrical Works
e 415V distribution system

e Lighting system

e Earthing system

o Fire detection and emergency alarm systems
e Telecommunications system

e DC power distribution system

e AC uninterruptible power system

e Emergency diesel powered generator

¢ Reticulation of power supplies from Power Plant switchboard to Gas Conditioning Plant
incoming switch and metering boards

1.21.3 Control and Instrumentation Works
o Distributed Control System (DCS)

e Programmable logic controllers (PLCs)

e Plant instrumentation
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1.2.1.4 Civil and Structural Works

Preliminary and general works

Site preparation including stripping, grading, compacting and leveling, and establishment
of facilities on site

Temporary road access, drainage, fencing and gates for use during the construction period
Soil investigation

Surveying and setting out

General excavation and backfilling

Drainage and underground services

Building and equipment foundations, bunkers, trenching for cables and pipes

Building works for enclosures, laboratory, switchroom, control room, water pumps at
Qarakent Pumping Station, and gatehouse

Structural works for pipe bridges and equipment supports
Reinstatement and site works
Balance of civil works

Drilling of two water wells at the Qarakent Pumping Station

1.21.5 Studies

Engineering studies, calculations and analysis to ensure sound system design at the detailed
engineering stage. The result of these studies shall be submitted to the Owner’s Representative
for review and approval.

The studies shall include, but not be limited to, the studies listed below and other studies that
may be required by the Owner’s Representative at the detailed engineering stage, which, in the
opinion of the Owner’s Representative, will be necessary to confirm adequate system design.

12

HAZOP studies

- HAZARD identification

— Hazard and operability studies for the plant
Mechanical and Process

— Process modeling using Hysis or similar to ensure demonstrate that the plant will
operate as intended.

— Calculations are required to satisfy statutory approval requirement for all of the
equipment to ASME/ ANSI standards, including pressure vessels and piping.

— Sizing and optimization calculations for all items of plant
— Performance calculations for all items of plant.
— Turndown curves for range of pressures, H,S values and gas flows

— Air dispersion modeling of flare stack emissions to confirm compliance with standards
and good engineering practice
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Electrical

— Sizing calculations for all items of plant
— Earthing system studies

— Fault level studies

Civil and Structural

— Soils Investigation

— Site seismicity assessment

— Drainage design

— Foundation design and analysis

— Structural and seismic design and analysis

Design basis parameters for civil and structural design of the Gas Processing Plant are provided
in the appendices.

No work shall proceed without the approval of these studies, drawings and calculations and
analyses by the Owner’s Representative.

1.2.1.6 Balance of Works

Communication with and coordination with all parties including the Power Plant
Contractor, the Owner’s Representative and local authorities

Operation and maintenance training for the Owner’s staff
Manufacturing and works inspections and testing

Supply of all consumables and spares required for erection, commissioning, testing and
operation through to the end of the first maintenance period (approximately two years)

Plant inspections and tests on completion prior to taking over

All permits and consents required under local law, with assistance from the Owner
Statutory approvals and inspections as required by the specification

Operating and maintenance manuals for all systems and equipment
Commissioning plans, commissioning reports on completion showing sign-offs

Reports and documents and as built drawings on completion of the works for record
purposes

Submissions to the Owner’s Representative for approval of all detailed drawings,
calculations, studies and analyses required for sizing, designing and determining the
performance etc of all works included in the contract scope

Independent design verification of the following:
— Pressure vessel design
— Pipe stress analysis

— Seismic design
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1.22 WORK NOT INCLUDED
The following items of work are excluded from the contract scope:

o Supply of fuels and raw water
e Work associated with the through the fence Power Plant complex

o Work associated with gas reticulation from the wells to the Gas Conditioning Plant
boundary

123 TERMINAL POINTS AND INTERFACES

It shall be the Contractor’s responsibility to ensure that the plant matches and integrates with the
existing Gerquduq gas gathering system and gas processing plant in terms of item and system
performance, physical dimensions and chemical composition. The Contractor shall cooperate
fully with the Owner to ensure that the plant matches and integrates with the gas gathering
system, the Power Plant and domestic consumer pipeline in terms of technical interfaces and
overall project schedule, commissioning and operation.

All termination works except those specifically excluded in the Contract shall be the
responsibility of the Contractor. The Contractor shall liaise via the Owner’s Representative with
the different Afghanistan departments to coordinate the completing of any tie-ins or termination
work.

The termination and interfacing points of the Contractor’s scope of work are provided below.

1.2.31 Mechanical

o Gas

— At the interconnecting line to the existing Gerqudug Flare. The existing Gerquduq gas
processing plant has a flare header which goes to the existing flare. The new sour gas
production header at the gas gathering manifold is to tie into this header in two places,
one for the relief valves for each incoming flowline, and the other for a pressure
control valve to relieve gas during Power Plant gas user trips. Gas Conditioning Plant
contractor is to reticulate and connect to a branch (nozzle) supplied by the Gas
Gathering System Rehabilitation Contractor on the sour gas header. Isolating valve to
be provided by Gas Gathering System Rehabilitation Contractor.

— Conditioned gas for domestic consumers is to be reticulated from the Gas
Conditioning Plant to the Sweet Gas Header at the Gerquduq Gas Processing Plant.
Gas Conditioning Plant Contractor is to reticulate and connect to branch (nozzle)
provided by the Gas Gathering System Rehabilitation Contractor on the Sweet Gas
header. Isolating valve to be provided by Gas Gathering System Rehabilitation
Contractor.

— The Gas Conditioning Plant is to supply the Power Plant with conditioned gas in a
pipe connecting to the Power Plant system at the common boundary and Power Plant
metering skid.

¢ Hydrate Formation Suppressant

— MEG hydrate formation suppressant is collected and regenerated in the Gas
Conditioning Plant and is to be reticulated to the Gerquduqg Gas Processing Station for
storage and reticulation to the well heads. Gas Conditioning Plant Contractor is to
supply the regenerated MEG to the Gas Conditioning Plant boundary for the Gas
Gathering System Rehabilitation Contractor to connect to and reticulate to the Gas
Processing Station.
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e \Water

— New water wells shall be drilled at Qarakent. The location of these wells will be
advised by the Owner. It is expected that the wells will be around 70 m deep. At this
location a small pumphouse shall be built to provide protection for electrical and
control gear and allow pump maintenance.

— At the Qarakent pump house. Existing pumps transfer water from Qarakent to
Gerqudug. These pumps are at the end of their useful lives and shall be replaced along
with corroded pipework and electrical and control wiring.

— At the Qarakent underground storage tank. Water from each of the new water wells
shall be pumped via buried pipelines to the existing underground storage tank in a
similar manner to the existing.

— At the Gerqudug underground storage tank and pump house. The existing pumphouse
requires complete rewiring and corroded pipework replaced. The Electrical control
systems and the level control system needs replacing. Note, the electric fire pumps in
the same underground bunker are to be energized directly from the Gas Conditioning
Plant essential bus.

o High pressure hot water supply or steam supply for amine regeneration:
— At the power plant fence

¢ High Pressure Hot water Return or condensate return for amine regeneration:
— At the power plant fence

o \Wastewater
— Soakage pit to grade

— Drains from the Power Plant to connect to Gas Conditioning Plant system at common
boundary

— Boiler blowdown to Gas Conditioning Plant waste treatment plant to connect to Gas
Conditioning Plant waste treatment plant at common boundary

o Fire Water System

— Connection to existing ring main (two places) for fire water ring main to supply both
the Gas Conditioning Plant and Power Plant

o Flare System

— Vented gas from the Power Plant, at the power plant fence to the new Gas
Conditioning Plant flare

Electrical

e Incoming
— 400 V supply No. 1 switchboard No 1 at Power Plant
— 400 V supply No. 2 switchboard No 2 at Power Plant
e Earthing
e Protection

e Emergency power generation
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e Communications
— Communications interface panel at Power Plant
— Radio, including antenna, for communication to the water supply station

— Local interface for telephone and fax links to the PSTN

1.2.3.2 Control and Instrumentation

¢ Monitoring of Gas Conditioning Plant fire alarms at power plant control room. Interface
at power plant control room alarm node

¢ From Gas Conditioning Plant control room to power plant control room

e To remote control and monitoring

1.2.3.3 Civil and Structural

e Stormwater
— Building and pavement drains to soakholes
— Valved chemical bunds to soak pit
e Sanitary Sewer
— Disposal field downstream of septic tank
e Process drains
— Oily water collection and separation
— Soak pit
o Site Works
— Connection to existing roading systems

— Perimeter of Contractor’s site

1.3  DEFINITIONS
1.3.1 DEFINITION OF TERMS

ABBREVIATIONS AND ACRONYMS

AEC Afghanistan Engineering Consultants

AEAI Advanced Engineering Associates International, Inc

ADB Asian Development Bank

DABM Da Afghanistan Breshna Moassesa (Afghanistan Electricity

Enterprise)

GoA Government of Afghanistan

IDOE Independent Department of Environment
IEE Initial Environmental Examination

Kfw Kreditanstalt fur Wiederaufban

Maunsell Maunsell Ltd

MEW Ministry of Energy and Water
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MMI
NGO
T&D
SoWw
UNAIMS
UNDP
UNEP
WB

TBD
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Ministry of Mines and Industries

Non-governmental organization

Transmission and distribution

Statement of Work

United Nations Afghanistan Information Management Service
United Nations Development Program

United Nations Environment Program

World Bank

To be determined or decided

ELECTRICAL TERMINOLOGY

V

kV
W
kW
MW
Wh
kWh
MWh
GWh
TWh
VA
kVA
MVA
VAr
Transmission System

Medium Voltage Distribution (MV)

Low Voltage Distribution (LV)
Load Factor

Electrical Losses

Grid Substation
Distribution Substation

Volt (unit of voltage)
kilovolt (1,000 volts)

Watt (unit of active power)
kilowatt (1,000 watts)
Megawatt (1,000 kW)
watt-hour (unit of energy)
kilowatt-hour (1,000 Wh)
Megawatt-hour (1,000 kWh)
Gigawatt-hour 1,000 MWh
Terawatt-hour (1,000 GWh)
Volt-ampere (unit of apparent power)
kilovolt-ampere (1,000 VA)
Megavolt-ampere (1,000 kVA)

volt-ampere reactive (unit of reactive power)
110 kV or 220 kV line supplying grid substations
11 kV lines supplying distribution substations
400/230 V distribution and service lines

Ratio of average power demand to maximum power
demand

Difference between energy delivered and energy sent
out

Substation with primary voltage of 110 kV or 220 kV
Substation with secondary voltage of 400/230 V

CONTROL SYSTEM TERMINOLOGY

C&A
DCS
Ethernet
Fieldbus
GPS
HMI
IPF

IPS
LAN
NLDC

Control and Automation

Distributed Control System

A type of networking technology for local area networks
Local instrumentation network used in field

Global Positioning System

Human Machine Interface

Instrumented Protective Function

Instrumented Protective System

Local Area Network

National Load Dispatch Centre

General 17



Development of a Gas-Fired Thermal Power Facility in Sheberghan

NTP
OPC
Profibus
PSTN
SIL
TCP/IP
WAN

Network time protocol

Private Automatic Branch Exchange

Local instrumentation network used in field
Public Switched Telephone Network
Safety Integrity Level

Communication protocol

Wide Area Network

GAS & POWER SYSTEM TERMINOLOGY

AGC
Bar g
barA
bcm
Cl

Carbon Monoxide

CO,
CCGE
CCGT
DEA
DEG
°C

GE

GJ
Glly
GT
H,O
H,S
Heat rate
HF
HHV
HPHW
IC

kgls
kJ/kg
kJ/kWh
kWe
kwit
Lean burn

LHV
MDEA
MEA
Nm?®
NGLs
NOx
NB
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Afghan Gas Corporation
Pressure bar gauge
Pressure bar absolute
Billion cubic meters
Compression ignition

Carbon dioxide

Combined cycle gas engine
Combined cycle gas turbine
Diethanolamine

Diethylene glycol

Degrees Centigrade

Gas engine

Giga Joule

Giga Joule per year

Gas turbine

Water

Hydrogen sulfide

Fuel consumption kJ/kWh
Heavy fuel oil

High heating value (gross heating value of the gas)

High pressure hot water

Internal combustion

kilograms per second

Enthalpy kilojoules per kilogram
Kilojoules per kilowatt hour
Kilowatt electrical

Kilowatt thermal

Air to fuel operating range fuel lean of stoichiometric (gives

high levels of O, in exhaust)

Low heating value (net heating value of the gas)

Methyldiethanolamine
Monoethanolamine

Normal cubic meter (gas at 20 °C and 1.01325 barA)

Natural gas liquids
Oxides of nitrogen
Nominal bore
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NSCR Non selective catalytic reduction (removes NOx, CO and HC
but only on rich burn equipment)

OCGT Open cycle gas turbine

PM Particulate matter

Rich burn Air-to-fuel operating range fuel near stoichiometric (gives little
or no excess O, in exhaust)

Scrubbing Stripping a particular gas from a larger volume stream

scm Standard cubic meter (0 °C, 1.01325 barA)

scf Standard cubic foot

SCR Selective catalytic reduction (can be used for NOx reduction)

Sour gas Contains H,S greater than 5.7 mg/Nm?

Sweet gas Contains H,S less than 5.7 mg/Nm®

SOx Sulfur oxides

SO, Sulfur dioxide (oxidizes to give SO3)

SO; Sulfur trioxide (reacts with H,O to give H,SO,, Sulfuric acid)

TEG Triethylene glycol

TOC Total organic compounds

viv Percentage by volume

1.3.2 UNITS OF MEASUREMENT

Except as listed below, all units of measurement and symbols shall conform to the Sl units for
basic and derived units or names of units, unless otherwise agreed by the Owner’s
Representative.

14 DRAWINGS AND DATA

141 GENERAL

Specification drawings to be read in conjunction with the Technical Specifications are included
in Appendix 1.

1.4.2 DRAWINGS AND DATA TO BE PROVIDED
1.4.21 General

Following the award of the contract, the Contractor shall prepare and provide to the Owner’s
Representative for review and approval the contract schedule showing critical path, all
drawings, schedules, spares lists, calculations, documents, data and information necessary for
the proper supervision by the Owner’s Representative of the proposed work and to provide a
detailed and comprehensive record of the works.

The extent of these submissions shall include but not be limited to those specified, and shall be
sufficiently comprehensive to establish that all parts and procedures to be used in performing
the works comply with the objective of the contract and with the requirements for installation,
operation and maintenance.

The Owner’s Representative shall have the right to require the Contractor to submit such
additional information as may reasonably be required.

All drawings and documents prepared by the Contractor or its Subcontractors for this Contract
shall bear an approved contract reference and title block.

General 19



Development of a Gas-Fired Thermal Power Facility in Sheberghan

All documentation whether letters or drawings shall show the project title and an identification
number and shall be on ISO standard A-size sheets with the normal maximum size of drawing
being A2 size.

The Owner’s Representative will not normally be required to receive copies of detailed
manufacturing drawings, but the Contractors shall make these available to the Owner’s
Representative when so requested.

All drawings shall be to scale and fully detailed and dimensioned. The material of construction
of each part shall be indicated. All drawings submitted shall be prepared in accordance with the
standards specified in this specification. Each drawing shall be clearly stamped to indicate the
applicable status, e.g., for “Tender,” “Preliminary,” “For Information,” “For Approval,” “For
Construction,” and “As-built.”

Electrical schematic and wiring diagrams shall clearly show terminal blocks, terminal
information, incoming and outgoing cables and the location of the remote end of such cables.
Circuit diagrams of all electrical equipment including printed circuit boards shall be provided
sufficient for comprehensive fault finding.

14.2.2 Submission and Approval

The Contractor shall submit six copies of each drawing to the Owner’s Representative for
approval.

If the Owner’s Representative is satisfied with the drawing, one copy will be returned to the
Contractor marked “Approved”. If the Owner’s Representative is not satisfied with some minor
aspect of the drawing, it will be marked “Provisional Approval” and returned with comments
upon it or in an attached letter. The Contractor may proceed with work according to other parts
of the drawing. The drawing shall be revised, marked as a new revision and resubmitted for
approval. Any drawing “Not Approved” will be so marked and returned to the Contractor with
comments.

Revised drawings shall have indicated on them the nature of the change, the reason for the
revision and the location of the revision.

When submitting drawings for approval, including any prepared by a Subcontractor, the
Contractor shall certify that it has fully examined such drawings and that they comply with the
requirements of the Contract.

The Owner’s Representative’s comments on these drawings and data shall be resolved by the
Contractor and returned to the Owner’s Representative within four weeks from the date of the
Owner’s Representative’s comments.

Approval for a drawing by the Owner’s Representative shall in no way relieve the Contractor of
its responsibilities under the Contract.

On receipt of approval from the Owner’s Representative, the Contractor shall arrange for the
“revision column” of the drawings to be marked “approved by Owner’s Representative on
(date)”, and forward four copies to the Owner’s Representative for the Owner’s use.

Any work done before the review of the drawings and data shall be at the Contractor’s risk and
any necessary design changes to comply with the requirements and objectives of the Contract
shall be made at no additional cost to the Owner or delay to the Project.

20 General



Technical Specifications—Gas Conditioning Plant

1.4.23 Drawings and Data to be Submitted

After Contract Award and prior to Plant erection and installation commencing on site the
Contractor shall submit to the Owner’s Representative for review and approval the following
drawings, data and comments:

General Data and Drawings:

o General specifications covering the type and design of all principal components of the
Plant

o Materials records fully identified by referencing the appropriate standard of material,
specification number and grade of each size

e Anitemized list of all special tools that the Contractor recommends shall be required for
maintenance and repair of equipment

o Field erection drawings that detail the location, installation and connection of all major
Plant items not permanently installed at the manufacturer’s works. Each item of Plant to
be field assembled shall have the same identification characters both upon the drawings
and upon the item of Plant itself.

e Calculations for all flow elements. Information shall include data for both design and
operating conditions. Pressure drops of the elements shall also be included

o Results of studies as itemized earlier
e Any other information required by the Owner’s Representative

The Contractor shall submit detailed start-up and commissioning procedures for all equipment
and selected erection procedures as requested.

The Owner’s Representative will not necessarily examine in detail all submittals forwarded by
the Contractor, and may require submittals to be subject to the Owner’s Representative’s review
or regard them as for information and record purposes.

The Contractor shall be responsible for any discrepancies, errors, or omission on the drawings
and other particulars supplied whether or not such drawings and particulars have been review by
the Owner’s Representative.

The Owner’s Representative will require the Contractor to make any changes to the drawings
and data which may be necessary, in the opinion of the Owner’s Representative, to make the
Works conform to the intent of the Contract until full acceptance of the equipment by the
Owner.

Data and Drawings to Be Submitted within One Month
Within one month of the Contract Award, the Contractor shall submit the following:

e Contract CPM program
e Overall layout and general arrangement of all major Plant

o A basis of works design to describe concisely the requirements, design basis, work scope
and methodology for each major portion of the works

e Three copies of detailed calculations expanding the philosophy of the basis of design.
Calculations shall include concise statements on the reasoning behind the design
decisions
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All computer printouts shall be bound into an appropriate binder. Input data shall be verified
and documentation shall be provided to show that the data evaluated in the calculations has been
specifically used by the program to produce the final computer output.

The Contractor shall also provide:

¢ Foundation/civil drawings providing information for the civil works and building design
for all plant areas

e Complete list of all major plant items and equipment to be supplied together with the
name of the manufacturer or Subcontractor, country of origin, and shipping delivery date

e Complete and detailed process and control diagrams of all plant and piping systems, i.e.,
piping and instrumentation type drawings following international best practice

o Instrument lists, functional logic diagrams for control, alarm and sequence interlocks.
¢ Preliminary dynamic and steady state response data for all process flows

e Drawing list summarizing all existing and proposed drawings of principal items intended
for submission to the Owner’s Representative by the Contractor, together with the
submission dates.

o Schedule of all AC and DC loads
o Schedule of cooling water and compressed air requirements

Data and Drawings to Be Submitted within Six Months
Within six months of the contract award the Contractor shall submit the following:

¢ Piping layout drawings

o Block cable diagrams and diagrams of connections for all plant items, marshalling boxes,
and control panels

o Electrical schematic diagrams, including power, control, indication, protection, and
alarms

o Detailed general arrangement and construction drawings for all major plant items
o All welding procedures (both on-site and during manufacture)

o Access and supporting steel arrangement drawings

e Schedules of consumable items, lubricants and chemicals

o Schedules of cable block diagrams and itemized cable

o Detailed drawings of the Plant including services

o Full manufacturer’s data sheets on every type of device, piece of equipment, module,
computer hardware and software the Contractor proposes to utilize in the control and
instrumentation system

e Functional loop control diagrams

e Schedules of instruments, valves, input and output signals (analog and binary), using the
approved system of plant item referencing and nomenclature

o Earth system study results

e Sizing calculations for all items of plant
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o Performance calculations for all main items of plant
¢ Design and analysis covering structures, foundation and seismic aspects of the Works

o Detailed manufacturing drawings for all parts that may require replacement during the
life of the Plant

143 REVISION OF CONTRACTORS DRAWINGS AT SITE

During the erection and commissioning period, it may be necessary on the approval of the
Owner’s Representative, to make revisions to already approved construction drawings. In such
case, the Contractor shall provide to the Owner’s Representative, at site without delay, two
marked up prints detailing any revision made. Normal revisions of these drawings shall then be
made and issued to the Owner’s Representative as described previously.

144 AS-BUILT DRAWINGS

Following the installation of the equipment, the Contractor shall revise its drawings to show the
“As-built” status. The Contractor shall send three copies of the “As-built” drawings to the
Owner’s Representative for approval. The following drawings shall be “As-built”:

e Process flow diagrams

e Process and control diagrams

e Underground services

o General arrangements where a major change has occurred

o All electrical drawings

e All instrumentation drawings

o All pressure pipework drawings as required by statutory authorities
o All pressure vessel drawings as required by statutory authorities

145 CONTRACT DRAWINGS

After approval of the “as-built” drawings the Contractor shall submit, for final record purposes,
sets of all approved drawings as follows:

o 1 set of AutoCad (Release 12 or later) electronic drawing files
o 3 sets of A3 size paper prints bound into albums.

These sets of drawings shall be submitted as a single submission to the Owner’s Representative.

146 ERECTION DRAWINGS

It is the Contractor’s responsibility to ensure that field erection personnel have in their
possession the latest available erection drawings of the type and quantity needed to perform the
Contract.

14.7 USE OF CONTRACTOR’S DRAWINGS

The Contractor’s drawings may be used by the Owner for operating, maintaining, adjusting,
repairing and modifying the Works.

If certain documents contain special design or technical information of the Contractor’s which is
considered proprietary, such documents or information contained therein shall not be disclosed
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to a third party without the prior consent of the Contractor, which consent shall not be
unreasonable withheld.

The foregoing shall apply only to such documents, identified by the Contractor by a special
stamp or legend, the wording of which shall be agreed between the Contractor and the Owner’s
Representative, including the period of time for which the restriction applies.

1.5 CODES AND STANDARDS

1.5.1 GENERAL

The codes, standards and specifications referenced in the Contract Agreement shall include
addenda, amendments and errata and shall govern in all cases where references thereto are
made. In case of conflict between these codes (or standards or specifications) and other
requirements specified in the Contract Agreement, the latter shall govern to the extent of such
difference.

The code, standard or specification applied in each case shall be the latest revision adopted and
published at the date of Contract signing. Any conflict between standards shall be referred to the
Owner’s Representative who will determine which standard shall govern.

Except where specifically excluded, alternative internationally accepted codes and standards
such as I1SO, IEC, or DIN may be acceptable.

After the Contract Award the Owner’s Representative may request that the Contractor submit
selected alternative codes and standards for review and approval. Such codes and standards shall
be submitted in the English language. No purchasing, fabrication or manufacture shall proceed
until the codes and standards are approved in writing by the Owner’s Representative.

If standards other than those listed herein are accepted, the Contractor shall submit an index
tabulating the accepted codes against the applicable code listed herein. Differences between the
codes shall be summarized in a remarks column.

It shall be the Contractor’s responsibility to demonstrate to the Owner’s satisfaction that the
proposed codes and standards to be used are equal or better than those referenced below.

1.5.2 REFERENCED CODES AND STANDARDS
The full name of the codes and standards referenced in this document are:

AASHTO American Association of State Highway and Transportation Officials

ACI American Concrete Institute

ADC Air Diffusion Council

AGMA American Gear Manufacturer’s Association
AISC American Institute of Steel

AlSI American Iron and Steel Institute

AMCA Air Moving and Conditioning Association
ANSI American National Standards Institute, Inc.
API American Petroleum Institute

ARI Air Conditioning and Refrigeration Institute

ASHRAE American Society of Heating, Refrigerating and Air Conditioning Engineer,
Inc.

ASME American Society of Mechanical Engineers
ASNT American Society for Non-destructive Testing
ASTM American Society for Testing and Materials
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AWS American Welding Society

CEMA Conveyor Equipment Manufacturers Association
FM Factory Mutual Insurance Co.

HEI Heat Exchange Institute

IEC International Electrotechnical Commission

IEEE Institute of Electrical and Electronics Engineers
IGCI Industrial Gas Cleaning Institute

ISA Instrument Society of America

IS International Organization for Standardization
NBS National Bureau of Standards, USA

NACE National Association of Corrosion Engineers
NEMA National Electrical Manufacturers Association
NFPA National Fire Protection Association

OSHA Occupational Safety and Health Administration
PTC ASME Power Test Code

SMACNA Sheet Metal and Air Conditioning Contractors National Association Inc.
UBC Uniform Building Code

UL Underwriters Laboratories, Inc.

1.6 QUALITY ASSURANCE REQUIREMENTS

1.6.1 QUALITY SYSTEM

The Contractor and its major sub-contractors shall have a certified quality system that meets the
requirements of 1SO 9000 or equivalent.

After Contract Award, a mutually agreed upon Quality Plan containing the applicable
procedures, design verification plans and inspection test plans required for the works shall be
developed and shall be included as part of the Contract requirements.

1.6.2 CONTRACT QUALITY PLAN

After Contract Award, and prior to the start of any subsequent design, manufacture or
installation work, the Contractor shall prepare a mutually agreed preliminary Quality Plan for
the entire Contract.

The preliminary Quality Plan shall address all quality issues including, but not necessarily
limited to, the following:

¢ Responsibilities and authorities

e Document control

o Design verifications

e Subcontractor assessment and control
o Calibration requirements

o Traceability

¢ Non-conformance control

¢ Inspection and test plans
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e Internal audits
e Records

Where it is not appropriate to include detailed procedures or inspection and test plants in the
preliminary Quality Plan, the need for them and the responsibility and timetable for producing
them shall be identified in the document.

Two copies of the detailed Quality Plan for the Contract shall be submitted to the Owner’s
Representative for review and comment no later than eight weeks after Commencements Date
and at least four weeks before the start of manufacture or installation. Prior to the start of any
work affected by the procedures, the Contractor shall revise all or any portion of the
documentation, as required by the Owner’s Representative and shall submit the amended
documents for approval.

The Owner reserves the right to examine any procedures referred to in the Quality Plan and to
audit the Contractor against the requirements of the Quality Plan at any time.

The Contractor shall submit for approval by the Owner’s Representative the measures to be
taken for storage and maintenance for Plant and Contractor’s Equipment prior to installation, as
well as for the period between the completion of the installation and the time that the Plant and
Contractor’s Equipment are placed in service.

The Contractor shall provide a Site Quality Control program including requirements for Site
Quality Control surveillance.

1.6.3 OVERALL INSPECTION AND TEST PLAN

Within three months after Contract Award or four months prior to the start of fabrication,
whichever is the earlier, the Contractor shall submit to the Owner’s Representative an
Inspection and Test Plan that shall include pertinent manufacture and inspection operations. The
Owner’s Representative shall select one or more of these points as a mandatory hold point for
surveillance.

The Contractor shall give the Owner’s Representative at least fourteen working days prior
notice in writing to the date on and the place at which any Plant shall reach a mandatory hold
point or shall be ready for independent inspection and testing. Unless the Owner’s
Representative shall advise the Contractor not to proceed with the inspection and testing prior to
seven days before the date which the Contractor has stated in its notice, the Contractor may
proceed and any inspection and tests shall be deemed to have been made in the Owner’s
Representative’s presence, and the Contractor shall forthwith forward to the Owner’s
Representative duly certified copies of the inspection and test results.

Within seven days of receiving these results, the Owner’s Representative shall advise the
Contractor either that it may proceed past the mandatory hold point or what steps it must take to
meet its obligations.

1.64 QUALITY SYSTEMS

The Contractor shall be responsible for the review, comment and acceptance of the Quality
System of its Subcontractors. In addition, the Contractor shall be responsible for its
Subcontractor’s work. The Contractor shall submit to the Owner’s Representative a list of any
or all of the work to be subcontracted. At the request of the Owner’s Representative, details of
the Subcontractor’s Quality System and procedures shall be submitted in accordance with above
Section 1.6.2.
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1.6.5 QUALITY RECORDS

Three copies of all appropriate quality records, as specified by the Technical Specifications and
as required by applicable codes and standards shall be submitted to the Owner’s Representative
for review and acceptability prior to, or concurrent with, shipment or as otherwise agreed to by
special arrangement with the Owner’s Representative.

1.6.6 IDENTIFICATION AND TRACEABILITY

The Contractor shall implement a system that ensures traceability of all critical parts and
components of the supplied plant and equipment and the associated quality records. The extent
of traceability required shall be agreed upon with the Owner’s Representative.

1.7  INSPECTION AND TESTING

1.71 GENERAL REQUIREMENTS

The Plant shall undergo inspection and testing during manufacture, erection and on completion
for verification that the components satisfy all the requirements as specified and defined and
documented. All plant inspection and testing shall be conducted in accordance with the
applicable codes, standards and particular requirements specified in this document. The
Contractor shall consider the provisions specified as minimum requirements and also use its
own experience in determining requirements for additional inspection and testing that it
considers necessary.

The approval of the Owner’s Representative or the passing of any inspection or testing shall not
prejudice the right of the Owner to reject the plant if it does not comply with the Specification
when erected or give complete satisfaction in service. The Contractor’s costs associated with all
inspection and testing shall be borne by the Contractor.

1.7.2 BASIC INSPECTION AND TESTING DURING MANUFACTURE

As far as possible, the quality of materials, workmanship and performance of all plant items to
be provided under this Contract shall be inspected at the places of manufacture to verify
compliance with the requirements of the specification and to meet the Contractor’s Quality
System requirements. Inspection shall be carried out by the Contractor’s own inspectors and by
the Engineer’s Representative if the Owner’s Representative requires exercising that right.

All important forgings and castings shall be examined at the manufacturer’s factory.

1.7.3 WORKS TESTING

In addition to the Contractor’s standard quality control and production tests, works testing shall
be carried out as specified in these Technical Specifications.

Works testing shall include electrical, mechanical and hydraulic tests in accordance with the
standards specified or other approved standard and, in addition, any tests called for by the
Owner’s Representative to ensure that the Plant fulfils the requirements of the Specification. For
items of plant not covered by any standard specifically mentioned in this Specification, the tests
shall be agreed with the Owner’s Representative.

The electric motors used for driving equipment during a test shall, where possible, be the
service motor for that item. In all cases, performance certificates for the motors used shall be
available for examination by the Owner’s Representative and shall be included in the
certification produced for the item tested.

The vibration characteristics of rotating units shall be measured during performance tests. The
standards to be achieved shall, on request, be subject to agreement by the Owner’s
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Representative. The information obtained shall be passed to operations and maintenance staff
for record purposes.

1.74 ERECTION TESTING

During erection of the Plant, the Owner’s Representative shall have access to any part of the
Works for inspecting the progress of the Works and checking accuracy and compliance of items
with the specification.

As erection of the plant proceeds, testing shall be carried out in accordance with the applicable
codes and standards and the requirements of the Contract.

During erection, the Contractor shall perform all inspection checks and tests in the presence of
the Owner’s Representative at suitable intervals in order to prove the orderly execution of the
Works in accordance with the Program.

Unless otherwise specified, the Contractor’s costs of all such inspection checks and tests at Site
and of the Works and any changes associated with it shall be included in the Contract Price.

1.7.5 TESTS ON COMPLETION

At the completion of erection and prior to putting the plant into service, the tests listed below
shall be carried out in the sequence given for each section of the Works. The successful
performance and completion of all the tests taken together shall constitute completion of all
required tests on completion. On satisfactory completion of tests on completion a take over
certificate will be issued to the Contractor. The Contractor will continue to operate the plant for
up two years as described elsewhere in the document.

Tests on completion will consist of:
e Preliminary site tests / pre-commissioning tests
e Functional tests / commissioning tests
e Trial run
o Thirty-day reliability test run

e Performance tests

1.7.6 PRELIMINARY SITE TESTS / PRE-COMMISSIONING TESTS

After completion of erection and before putting into operation, each items of Plant and its
auxiliaries shall be thoroughly cleaned by the Contractor and then inspected under the
surveillance of the Owner’s Representative for correctness and completeness of installation and
acceptability for placing into operation.

The Contractor shall demonstrate to the Owner that each item of plant can safely undertake the
next stage of testing and operation. Pre-commissioning tests shall include appropriate
inspections and functional tests to demonstrate this.

The Contractor shall prepare comprehensive instructions and check lists for the inspection,
calibration and testing of all equipment. These shall be referenced in the commissioning plan.
The results shall be bound and presented in the commissioning manual and handed over to the
Owner as a record of the complete plant in its ‘as new’ condition. Inspection and review of test
results by the Owner shall in no way relieve the Contractor of responsibility under the terms of
the Contract. The following shall be included as a minimum:

o “Yellow lining” of all P&IDs
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¢ Visual inspection of all plant, pipework and equipment

o Calibration of all instruments

o Stroke all valves, adjust limit switches

¢ Functional testing of all control circuits and control sequences

o “Yellow lining” of all control and power circuits

¢ Insulation, resistance and continuity checks of all power and control circuits
¢ Alignment, rotational checks and vibration measurements for all rotational equipment
o Functional checks of all safety equipment

o Final tightening of all fasteners, union, joints, terminations, etc.

e Bump tests of all electric motors

o Final fill of all lubricants, coolants, etc.

o Checks of all equipment manufacturer’s installation and pre-commissioning instructions

1.7.6.1 Mechanical Plant

Tests to be carried out on mechanical plant shall include, but not be limited to the following:
e Hydrostatic pressure test as called up in ASME 31.3

o Flushing of all systems with temporary strainers and check for final fill of lubricants,
chemicals, or other fluids

1.7.6.2 Motors

The following tests shall be included:
e Dry-out
¢ Insulation resistance measurement
e High voltage dielectric tests

e Phase rotation check

1.7.6.3 Switchgear and Protection

Tests to be carried out on the switchgear and protection shall include, but not be limited to the
following:

¢ Primary injection tests on current transformers to prove ratio and polarity

e Secondary injection tests to prove relay and meter calibration

o High potential tests on busbars, including metal enclosed bus, and switchgear
¢ Resistance measurements of joints in bus with Ductar

e Mechanical tests

¢ Point-to-point wiring continuity checks on all low voltage circuits to confirm that the
final connections agree with the panel wiring diagrams
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e Meggering at the appropriate voltage of all high voltage circuits
e Energizing of all low voltage circuits
e Check of the operation of all meters, relays, instruments, alarms and trips

e Load settings in of all protection relays in line with the settings to be agreed with the
Owner

o Check of print-out against input
o Final stability tests on protection systems

e Functional testing of all equipment

1.7.6.4 Earthing System

Conductivity tests of the system and earthing resistance tests shall be performed at points
throughout the system before any electrical equipment is energized from the permanent source
of power.

1.7.6.5 Cables and Accessories

Line-to-line and line-to-earth insulation tests shall be performed on all cables. Cables shall not
be connected to equipment when being tested. Continuity tests shall be performed on all cable
conductors and shields.

All cables shall withstand the AC test voltages specified by the appropriate Standards.
11 kV cables shall have low frequency AC tests.

1.7.6.6 Instrumentation, Protection, Metering and Control Systems

The following tests shall be carried out:

o Calibration of control loops (additional calibration checks on the metering and indicating
equipment may be carried out by the Owner)

¢ A final check on the overall accuracy of the metering and indication system
The control system tests shall be in a similar format to the Factory Acceptance Tests, including:
o Every control and indication function shall be operated to ensure it operates correctly.
o All analog values shall be tested for accuracy and the production of print-outs.
o All processing of analog quantities shall be exercised.
e The printing of all logs, alarms and trips shall be tested.
e Check HMI screen outputs.

o Communication tests shall demonstrate the proper operation of all aspects of the
equipment's communication capability.

o Exercise all start-up, shut-down and power failure functions.
o The operation of all specialized test equipment shall be tested.

o All spare plug-in units shall also be tested by inserting them in place of working units. All
wired chassis not fully equipped shall be tested by inserting working units.
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Such other tests as may be considered necessary by the Owner to prove the equipment, as
erected, meets the requirements of the Specifications.

1.7.7 FUNCTIONAL TESTS / COMMISSIONING TESTS

After satisfactory completion of the preliminary site tests, but before the plant is put into
commercial operation, the Contractor shall conduct functional tests to demonstrate to the
Owner’s Representative that each item of plant is capable of performing correctly the function
for which it was specified.

Prior to commencing the functional tests, the Contractor shall submit its proposed test program
to the Owner’s Representative for approval. The activities included in the test program shall
form part of the Inspection and Test Plan. The Owner’s Representative may ask for additional
tests and/or for an extension or improvement of the test program if the Contractor is unable to
show that the test program proposed is sufficient to prove the functionality of the Plant being
tested. The test run, reliability run and performance tests shall be included as scheduled
activities in the test program.

The Contractor shall inform the Owner’s Representative when the respective systems are
complete, to allow:

e High pressure hot water or steam and condensate supplies to and from the Gas
Conditioning Plant

o Electrical supply from the Power Plant to the Gas Conditioning Plant

1.7.8 COMMISSIONING REQUIREMENTS

Commissioning tests shall not commence until completion of all relevant pre-commissioning
tests, inspections, checks and necessary adjustments to demonstrate adequately that the
equipment as erected on site complies with the specification requirements and is entirely ready
for commissioning.

During commissioning and performance tests the Owner will provide, as far as system
conditions permit, all necessary load conditions of the generating units. Except under
emergency conditions where the safety of the plant or personnel is involved, any load change
affecting the electrical supply system shall only be permitted with prior approval.

1.7.8.1 Individual and Subsystem Tests

After erection and the completion of pre-operational checks and tests all equipment having
moving parts, all electrical apparatus and all equipment subject to pressure shall be given a test
operation. The test operation shall be carried out in accordance with the equipment
manufacturer's recommendations and shall include all the tests specified herein.

The test operation of all individual equipment and subsystems shall extend over a period of time
as required to reveal any equipment weaknesses in bearings, cooling systems, heat exchangers,
and other such components, or any performance deficiencies which may later compromise the
operation of primary systems or the complete plant. All rotating equipment shall be checked for
overheating, noise, vibration and any other conditions that could be detrimental to the operation
of the Works, or lead to premature failure.

1.7.8.2 System Tests

All systems shall be checked, operated, and tested after each individual item and subsystem has
completed a trial operation.
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All functional and operational testing of protective interlocking, automatic controls,
instrumentation, alarm systems, and all other field testing of the main systems shall be
completed before the systems are started.

1.7.8.3 Unit Tests

e Mechanical Systems

— Checks on the operation of all control and isolating valves, gas and air dampers both
locally and from the control room.

— Checks on the operation of all fans. Check to ascertain compliance with noise and
vibration specifications.

— Test running of pumps in conjunction with any controlling pressure, temperature or
level devices. Check to ascertain compliance with noise and vibration specifications.

— Checks on functional rating of lubricating oil and cooling water systems

— Redundant equipment tests

— Safety valve setting and functioning

— Loading from start-up to design point

— Checks on operation of all variable speed drives throughout their respective ranges
— Checks on operation of gas firing systems, valves, and all safety features

— Checks on correct functioning of all safety features, burner management and the flame
failure system, alarms, trips and interlocks under operating conditions as far as
equipment permits, or by simulating trip functions

— Check to ensure that fire fighting and alarm systems operate correctly
o Electrical Systems

— Megger and functional test of plant electrical supplies

— Megger tests of cable and motors

— Measurement of large motor starting and operating currents.

— Protection testing in accordance with the specification

— Communications systems testing

— Emergency diesel generator
e Control Equipment

— Calibration tests of all analog measuring loops, including remote indications

— Testing of all transmitters

— Testing of all control cabling in the field

— Functional testing of the DCS

— Functional testing of IPS

— Functional testing of PLCs
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— Functional testing of remote control of drives, circuit breakers, solenoid valves,
actuators, etc.

— Testing of all inter-locks
— Testing of all alarms

Other functional tests shall be conducted if required by the Owner’s Representative to establish
that plant items are in accordance with the requirements of the Specification.

Before the commencements of the Reliability Test Run the Contractor shall demonstrate to the
Owner’s Representative that the Plant is capable of stable and continuous operation.

Detailed safety system check procedures shall be provided to the Owner’s Operations and
Maintenance staff for future routine testing purposes.

1.79 TRIAL RUN

At the completion of the functional tests, each section of the Works shall operate continuously
for a minimum of 24 hours as a trial run. The operating conditions to be used for the trial runs
shall be established by the Owner’s Representative.

The Contractor shall be permitted to start and stop the Plant as required to make adjustments or
for remedial work. If the Plant is shut down for any reason, then the trial shall be recommenced
accordingly.

1.710 RELIABILITY TEST RUN

When the Contractor has completed the tests and trials outlined above and has notified the
Owner’s Representative that the Plant is ready for on-line testing, the Plant shall be put into
operation, either continuously or intermittently as may be more convenient for working under
the direction of the Owner’s representative.

Prior to commencing the Reliability Test Run, any additional instrumentation required for
performance testing the Plant shall be installed and checked. The Reliability Test Run shall be
commenced within two days of the Contractor notifying the Owner’s Representative that the
Plant is ready. In the event that the adjacent Power Plant and the domestic consumers cannot
take 100% of the nominal gas flow-rate at this time the test shall be postponed until the Power
Plant and domestic connections are ready. The Contractor must be flexible in this regard and
accommodate this.

The Plant shall be operated under the above conditions for a period of 7 days.

Should any failure occur in a section of the Works during the Reliability Test Run due to, or
arising from, faulty design, materials or workmanship or any reason under the Contractor’s
control, the Reliability Test Run period of seven days is to recommence for the whole Plant
after the Contractor has remedied the cause of the failure. The onus of proving any failure is not
due to faulty design, material or workmanship, or beyond its control, shall lie with the
Contractor.

1.711 PERFORMANCE TESTS
1.7.11.1 General

As soon as practicable after the start of the Reliability Test Run, official Performance Tests shall
be carried out which may repeat the tests carried out at the manufacturer’s factory and any other
tests the Owner’s Representative may require in order to determine that the plant is in
accordance with the specification and Guarantees. Prior to these Performance Tests the
Contractor shall submit, for approval, a detailed procedure covering the testing to be undertaken
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and the methods to be employed. The test procedure shall also detail areas of responsibility and
the items that specifically require preparation and agreement before the tests can be carried out.

The Contractor shall provide at least 24 hours prior to the commencement of a particular
Performance Test, the test sheet for approval by the Owner’s Representative. The test sheet shall
specify the type of test, location, duration, analysis procedure, sampling point(s) (if applicable)
and timing of the test.

1.7.11.2 Scope

The Contractor shall conduct Performance Tests which shall include all individual items of
equipment, complete systems and sub-systems covered under this Contract.

It is the Contractor’s responsibility to carry out all Performance Tests in this Contract. The Plant
shall be operated under the supervision of the Contractor by the Owner’s operators. The
Contractor’s training obligations are described in later sections of this specification.

The Contractor shall provide all necessary sampling points (with safe access), equipment and
instrumentation required for testing.

Performance tests on each item of plant shall be conducted in accordance with all detailed
requirements of the technical specifications for that item of plant, or as otherwise agreed with
the Owner’s Representative.

Performance testing shall include the following:

Parasitic loads

Gas throughput

Gas quality

Chemical consumptions

Pressure drops

Sound level measurements

Testing and commissioning plan
Operation of safety shutdown systems

Any tests carried out by the Contractor to alternative codes or standards shall only be with the
prior approval of the Owner’s Representative.

1.7.11.3 Test Procedures

The Contractor shall submit detailed test procedures to the Owner’s Representative at least two
months before the scheduled test date. These tests procedures shall include but not be limited to:

e The sequence of the tests to be conducted
e The time duration of each test at each raw gas throughput

o List of instruments which shall be used for each test. The list shall designate which
instruments are:

— Special test instruments
— Certified instruments—to be certified before and after each test
— Check instruments

e All formulae, calculations, conversion factors, curves, correction curves, etc. to be used in
conducting the test and the calculations of the test results

o Sample test reports or data sheet forms that shall be used for the test
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The Contractor shall provide sufficient and skilled supervisory staff and service engineers to
perform all tests.

The Contractor shall provide all necessary instrument work for the tests, such as calibration of
instrument, recording equipment, calculation and other related works.

The Contractor shall repeat any test, if in the opinion of the Owner’s Representative; the test
was not performed properly.

1.7.11.4 Test Equipment

The Contractor shall provide and install all necessary test points, instruments, fittings and other
equipment and consumables except fuel, auxiliary power and water required for conducting the
performance tests.

Correction factors for variations of test conditions from the specific design condition shall be as
stated by the Contractor in its Tender.

1.7.11.5 Calculation of Test Results

The Contractor shall compute the results and shall forward to the Owner’s Representative three
copies of a report embodying the results of the tests and all relevant data and information
concerning the tests within two weeks of the completion of any tests.

1.7.11.6 Power, Chemical Consumption

During the tests the main operating parameters may vary from the specified values used to
calculate the guarantees. To make adjustment for these deviations, correction curves shall be
supplied with the Tender and be used during the Plant Testing.

The tests shall be carried out as follows:
e All test instrumentation shall be calibrated.

e In order to reach a stable operating point for the tests, the plant may be run for a period of
time at the load at which the test is to be made, before the test commences. A request for
the performance test runs, stating duration and load shall be made in writing to Owner
three days before the official test.

o During the tests the entire plant shall run under automatic control, and will be operated
from the central control room. All electrical and control cabinets shall be locked and
sealed. All control and logic variables shall be recorded and set to the values that are to be
used for long term plant operation.

o |f the as-measured gas flow is less than the specified maximum, then the Power Plant
load may be adjusted at the Contractor’s option to increase the total gas flow up to the
maximum permitted, and thus increase the gas processing flow, and the test repeated.
This is on condition that the Owner’s gas supply system is capable of providing the
specified maximum flow.

1.7.11.7 Tests Results

Results from the performance tests shall be compared with the performance guarantees in the
Contract. If after opportunity for correction, as allowed by the Contract, the performance of the
Gas Conditioning Plant remains outside the allowable measurement tolerance of the guaranteed
value then the Gas Conditioning Plant shall be rejected.
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Should the performance be outside the guaranteed value (after allowance of the measurement
uncertainty), the Owner shall have the right to reject the station or plant item or system as
allowed by the Contract.

1.7.11.8 Allowable Measurement Uncertainty

The allowable uncertainty is 1.0% of the guaranteed figures. This shall allow for the cumulative
effect of all errors in instrumentation and instrument reading.

1.7.11.9 Duration of Test and Frequency of Readings

The duration of test and the frequency of readings of instruments shall be followed as prescribed
hereunder.

Duration of each test: 2 hours at constant power. (8 hours for continuous
chemical consumptions).

Differential pressure or flow Every half minute

measurements:

Pressure measurements: Every five minutes

Temperature measurements: Every five minutes

Power measurements: Every minute

pH measurements Sufficient samples shall be obtained and analysis

performed to demonstrate that the acid dosing control
complies with the Owner’s requirements.

Level measurements At the start and finish of each test

1.7.11.10 Instrumentation

General

Before performance tests commence all instrumentation used in the tests shall be calibrated to
the satisfaction of Owner and the Contractor. To ensure that test readings are accurate all critical
instrumentation shall be re-checked immediately after each test.

The performance test report, which shall be prepared by the Contractor shall describe the test
instrumentation and include supporting evidence of calibration tests.

Instruments to Be Used

The commercial station instruments and apparatus shall be fully used and recorded in the test.
All instrumentation required for the performance tests shall be supplied by the Contractor.
Sufficient instrumentation shall be included in the Permanent Works to complete all
performance tests, except as noted below:

¢ Additional data logging facilities if specially required for the performance tests
e Gas quality

The following vital instruments directly affect the test result:
e Measurement of raw gas and processed gas flow

For the performance tests the gas flows shall be measured in accordance with PTC 46,
class 1, including PTC 6 requirements referenced in PTC 46. Straight pipe and flow
straighteners shall be supplied as required by PTC 6. Flow measurement shall use
orifices. Flow element calibration curves used for measuring the flow shall be approved
and available before commissioning commences. The flow measuring equipment shall be
part of the permanent works.
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e Measurement of power

Net power consumed by the station during the test shall be measured by the metering
supplied by the Contractor.

e Measurement of gas pressures

Pressure measurements shall be made using pressure gauges calibrated with a dead
weight pressure tester.

e Measurement of chemical flows

Continuous chemical flows shall be measured by tank level changes over 8 hours.

1.7.11.11 Analysis of Data

The arithmetic averages of the instrument readings shall be corrected to take into account the
correction curves of each instrument. Exceptional readings which depart widely from the
normal range may be discarded in the calculation of arithmetic averages.

Correction curves contained in the Contract shall be applied to the actual performance test data
to determine performance at guarantee conditions. The corrections curves for enthalpy and main
cooling system inlet air temperature shall allow correction of the two performance test results to
the two guarantee conditions for enthalpy and three guarantee conditions for and main cooling
system inlet air temperature.

All calculations shall be completed and the agreement of all parties obtained on site. A full test
report of the results of the tests shall be prepared by the Contractor.

1.7.11.12Noise Measurements

The noise levels shall be tested during both performance tests in accordance with International
standards and compared against Owner’s requirements.

1.7.12 DEFECTS LIABILITY PERIOD

Defects Liability Period shall be 24 months and shall commence from issue of the Taking-Over
Certificate for the Plant. The Contractor is responsible for organization of and costs for all
repairs, labor and parts for all breakages in this time period.

1.8  PLANT IDENTIFICATION SYSTEMS

1.8.1 GENERAL
This general technical requirement defines the requirements, conventions and guideline for
assigning numbers and titles to the equipment that shall be numbered.

The Contractor shall prepare a comprehensive Plant Identification Systems schedule showing
the name and number of each item of Plant and its respective arrangement drawing number, and
add any additional items necessary to fully identify the Plant. The Plant Identification Schedule
shall be subject to the Owner’s Representative’s approval and be in accordance with the
internationally based KKS (Kraftwerk-Kennzeichen-System) drawings numbering system.

All Plant equipment in the designated system shall be assigned equipment numbers.

The same equipment number shall not be applied to more than one item of equipment.
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Equipment numbers shall be depicted on the process and control diagrams, physical piping and
general arrangement drawings, specification, system or functional diagrams, electrical drawings,
Schedules, civil and structural drawings etc.,

1.8.2 NAMEPLATES AND LABELS

The Contractor shall supply all labels, nameplates, instruction and warning plates necessary for
the identification and safe operation of the Plant. All instructions shall be in both English and
Dari language and the size of the lettering shall be to the approval of the Owner’s
Representative.

The inscriptions on all plates, except warning plates, shall be engraved with black filled
lettering either at Site or in the manufacturer’s works after the equipment designations have
been finalized. Approved, temporary labeling shall be provided until this is done.

Warning plates shall be manufactured from stainless steel with a matt or satin finish, engraved
with red lettering and location in a position which shall afford maximum personnel safety.

Inscriptions shall be to the approval of the Owner’s Representative and where applicable shall
include the Plant nomenclature in addition to the alpha-numeric Plant designation code as
described above.

The plates and labels shall be immune to deterioration and non-warping under site conditions.
Stainless steel shall be used on outdoor equipment. An approved plastic laminate or suitable
equivalent may be used for individual component labels inside panels and desks. Where
applicable, plates and labels shall be provided with a white background to the inscriptions.

All labels, nameplates, instruction and warning plates shall be securely fixed to items of plant
with stainless steel rivets, suitably plated self tapping screws or other approved means. The use
of adhesive shall not be permitted.

Each circuit breaker panel, control panel, relay panel and the like shall have a circuit
designation label mounted at both front and rear. Corridor type panels shall additionally have
circuit designation labels within the panels. The functions of each relay, control, indicting and
alarms device, fuse etc. shall be indicated.

All unfired pressure vessels and lifting tackle shall have permanently attached to them or
stamped on them, in a conspicuous position, a rating plate in accordance with the construction
code.

Pipework systems shall be designed in accordance with ANSI B31.3, however identified in
accordance with ANSI A13.1.

Each valve shall be fitted with a stainless steel nameplate indicating the valve service and
reference number in accordance with the valve schedules as approved by the Owner’s
Representative.

Where possible, valve nameplates shall be circular and fitted under the hand wheel nut. On
check valves and small valves the Contractor may provide rectangular nameplates fitted to
brackets on the valve or attached to a wall or steelwork in a convenient position adjacent to the
valve.

Size of plate and lettering shall be to the approval of the Owner’s Representative.

1.8.3 PLANT LABELING OF CONTROL VALVES

A plant identification label, displaying the valve tag number is to be provided for each valve
(modulating and on-off). Labels shall be attached to a wall or steelwork in a convenient position
adjacent to the valve.
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1.9  MANUALS

191 GENERAL

The Contractor shall provide twelve (12) sets of well structured, comprehensive and coordinated
manuals to fully describe all aspects of design, commissioning, operation and maintenance of all
Plant supplied under the Contract including tools and testing equipment. The format of the
document shall be agreed with the Owner’s Representative before the Contractor proceeds to
assemble the draft manuals.

ALL DOCUMENTATION SHALL BE IN BOTH ENGLISH AND DARI LANGUAGE, with
the exception of standard manufacturers’ brochures.

Six copies of the first draft of the manuals shall be submitted to the Owner’s Representative for
review eight months before commercial operation of the Plant.

Twelve copies of the final manual shall be submitted to the Owner’s Representative four (4)
months prior to the commencement of commercial operation, or at the end of the construction
period, whichever is earlier.

Full sets of As-Built manuals shall be supplied within two (2) months of completing
performance testing.

As a minimum, a complete stand alone manual shall be submitted for each item of Plant.

The layout of the manual should, as far as possible, be consistent. Systems and plant shall be
described in the same order in each section.

Each section shall be divided into as many volumes as necessary for convenient handling and
reference.

All plant identification shall be by means of the description and numbering system specified in
Clause 1.8.

The manual format shall be on standard metric A4 sheets. Drawings and schedules which are to
be bound into the manual shall also be A4 or A3 folded to A4 sizes.

The manuals shall include instructions only for the actual plant supplied and not for alternative
or optional equipment. If generic documents are included the non applicable portion shall be
crossed out.

Parts shall be identified by the original manufacturer’s part number.

The Contractor shall also be responsible for supplying additional information or replacing
information to keep the manual complete, accurate and up to date if field inspections of
equipment indicate omissions or inaccuracy of the manuals.

All manuals shall be submitted complete in durable binders expected to last over the life of the
Plant and which facilitate addition or removal of information.

19.2 OPERATIONS MANUALS

The volume comprising the operations part of the manual should be laid out as follows:
e Preliminary pages including index and amendment record sheets.
e Equipment identification asset list
e Process descriptions

e Process flow diagrams (PFDs) for all operational scenarios
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1.9.3

Heat and mass balance drawings
Piping and instrumentation diagrams (P&IDs)

Recommended procedures for operation and instructions for commissioning, start-up,
normal operation, shut down, standby, emergency (including loss of normal power) and
fault conditions, and other information such as normal range of system variables,
operating limit and hazardous conditions for all equipment and systems.

Plant layout drawings

General arrangement drawings

Hazardous area drawings

Escape route drawings

Safety equipment location drawings

Final performance and design data sheets and performance curves for all equipment

Testing and checking requirements

MAINTENANCE MANUALS

The volume comprising the maintenance part of the manual should be laid out as follows:

40

Preliminary pages including index and amendments record sheets
List of names and addresses of liaison offices for all supplied plant

Preventive maintenance and inspection schedules for all plant and equipment covered by
this Specification

Lubrication schedule showing requirements and specifications for all equipment covered
by this Specification and showing equivalent lubricants available in Afghanistan

Recommended procedure for assembly and dismantling with associated tests and check-
ups prior to returning equipment to service

Detail construction and assembly drawings to complement assembly procedures
mentioned above, including part lists and number for replacement ordering

Setting running clearances and tolerances

Methods for troubleshooting

Cleaning and preservation procedures

Welding procedures

NDT procedures

Instrumentation calibration requirement and procedures

The listing of all replacement parts and spare parts identifying the following:
— Name of spare part

— Identification number

— Manufacturer’s drawing number
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Installed quantities and spare quantities

Outline sketch diagram

Materials

Required period delivery
e Drawings showing recommended methods for maintenance for all equipment

194 DCS MANUAL

The Contractor shall submit a manual describing the DCS software and hardware and include
the following as a minimum:

¢ The manual shall include functional descriptions including intended use, capabilities,
limitations, control logic diagrams, control set points and correction curves, etc.

o The manual shall set out the procedure required to generate the system software.

e The software portion of the instruction manual shall describe the software provided with
the system including the self diagnostics, operating system, the utility software and the
application software. This shall also include reference, user and programming manuals
for all software supplied.

e The hardware portion of the manual shall contain physical descriptions of system
hardware, functional characteristics, capabilities, specifications, data sheets, and special
characteristics. Assemblies and sub-assemblies shall have unique part numbers which
shall be referenced in the documentation. This shall also include theory of operation and
general overview of the system hardware furnished.

1.9.5 COMMISSIONING MANUAL

The Contractor shall submit a manual describing the commissioning and include the following
independently signed and witnessed as a minimum:

e Commissioning plan

e Commissioning check sheets

e Assembled check sheets complete with signoffs
o Design verifications

o Material certificates

o Test certificates

¢ Independent test and inspection reports

e Radiography

o Welder identification isometrics

o Hydrotest reports

o Loop check sheets

¢ Rotating equipment static and dynamic check sheets

e Punch list check sheets and signoffs
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e Pipe flush checklists

o Relief valve check sheets

e Underground piping and sewer checklists
o Calibration checklists

e Alignment checklists

o Concrete logs

e Grout logs

e Pour cards

e Electrical certificates

110 SPARE PARTS, TOOLS, TEST EQUIPMENT AND
CONSUMABLES

1101 SPARE PARTS

The Contractor shall ensure that sufficient spare parts are available for its use during testing and
commissioning of the Plant. Any spares used by the Contractor shall be replaced at the
Contractors cost.

The price for recommended spare parts provided in the proposal shall be fixed and not subject to
escalation for a period of three years after issuance of the Plant’s Taking-Over Certificate.

All spares supplied shall be strictly interchangeable with the parts they are intended to replace,
and shall be tested and packed for long storage under the climatic and atmospheric conditions
prevailing at the Site.

Each spare shall be clearly marked with its description, purpose and plant designation code.

Any spare having a limited shelf life or requiring special storage condition shall be separately
identified.

If the Contractor’s practice is to assign its part numbers to parts purchased from other
manufacturers, a part number list shall be furnished that provides a cross-reference between the
Contractor’s part number and the part number of the original supplier.

The Contractor shall include within its spare parts list those spares necessary to enable routine
maintenance on every instrument as recommended by the manufacturer in its catalogue.

1.10.2 TOOLS AND TEST EQUIPMENT

A recommended list of any special tools and test equipment required to adjust, dismantle, test or
maintain any equipment furnished by the Contractor shall be provided by the Contractor.

Tools and test equipment shall be recommended for each part of the works as follows:

¢ Instrumentation and control system equipment
e Medium and low voltage electrical equipment
e Each ancillary plant

The price for recommended special tools and test equipment tendered in the Schedule of Prices
shall be fixed and not subject to escalation for a period of three years after Taking-Over of the
Plant.
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The Owner (by entering into a separate contract with the Contractor) may order all or any of the
special tools and test equipment recommended.

In general, these tools and test equipment shall not be used during erection and commissioning.

1.10.3 CONSUMABLES

The Contractor shall furnish sufficient quantity of consumable parts and materials such as
gaskets, seals, lubricants, hand-hole covers, computer paper, recorder charts, ink, chemicals etc.
to sustain the Plant’s operation during erection, testing, commissioning through to Plant
Acceptance.

The Contractor shall submit to the Owner’s Representative at least three months prior to
commissioning the Plant, a schedule of consumable items, listing the items and the quantities
required per month of operation of the Plant covered by this Contract.

This schedule shall contain sufficient information to enable the Owner to order the consumable
items listed.

A list of consumables shall be included in the proposal. The Contractor shall supply and
maintain as a minimum, the quantities shown on the list.

At the end of the Contract, the Contractor shall hand over to the Owner any of the materials
shown on the list which remain unused.

111 PACKAGING AND STORAGE

1111 GENERAL

The Contractor shall ensure all equipment and materials are packed in such a manner as to
ensure protection against damage and deterioration during shipment and storage.

The Contractor shall provide necessary storage facilities such as a warehouse, protective
covering etc. for the purpose of their proper storage on site.

All cases, containers and packages are liable to be opened for examination by Customs and
Excise authorities as well as the Owner’s Representative. All such opening and subsequent re-
packing shall be at the expense of the Contractor. The Contractor shall retain responsibility for
proper repacking, storage, prevention of pilferage and deterioration whilst in storage.

1112 INSTALLED PLANT

The Contractor shall protect all plant from deterioration, condensation, physical damage and
vandalism until Taking-Over.

The Contractor shall ensure that installed items are protected with the same level of protection
accorded to them while in storage.

Heaters shall be energized with temporary power and provided with external pilot lights to
monitor the feeds. Dust contamination shall be avoided by suitable temporary coverings, with
provisions for resealing on control boards and similar items.

Protection shall be provided by the Contractor for electrical cables in trays, ducts and risers and
other electrical equipment when and where required, by means of fireproof covers or barriers to
prevent damage from weld splatters, fires, water, falling debris, moving equipment etc.
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112 TRAINING

1121 GENERAL

The objective of the Training Program is to train the Owner’s operating staff in the operation
and maintenance of all plant furnished under this Contract.

The Contractor shall provide training for the Owner’s operating and maintenance personnel in
the operation and maintenance of the plant. Up to four shifts of operators shall require training.

The training shall be designed to be site based.

The Contractor shall ensure that the number of on-site trainees and duration of training shall be
sufficient to meet the requirements specified herein.

112.2 DETAILED REQUIREMENTS

The number of man months provided in the Contract for training may be varied to accommodate
larger or smaller number of trainees for courses of variable duration by Variation Order.

The Contractor must execute a structured training program which uses both practical and desk-
based methods to:

o Provide all the knowledge and skill required to perform the required operational and
maintenance activities.

o Demonstrate that the trainee has acquired the necessary skills and knowledge.

e Document that the Contractor has tested the trainee to the required level and certified or
approved the trainee to operate and/or maintain the Plant.

The objectives of such a program must be to maximize transfer of knowledge and skills, and
minimize maintenance and operational errors.

The Contractor must submit, eight months before expected Taking-Over, a plan for training
including scope and timing which shall allow the Owner to integrate the training into its
operating and maintenance training plan.

The Contractor will provide rooms, furniture and all visual aids necessary for on-site training.

The Contractor shall provide well organized training manuals in English and Dari for the
trainees covering all aspects of their job specification and responsibilities.

113 HAZOPS

1131 GENERAL REQUIREMENTS

Prior to the commencements of site construction work the Contractor shall arrange for, and
carry out, a Hazards and Operability (HAZOP) reviews of the Process and Control (P&C)
Diagrams for all systems within the scope of the Contract, using OSHA Process Safety
Management Standards.

1.13.2 PROCESS AND CONTROL HAZOP

The Contractor shall carry out the P&C HAZOP reviews at the Gerqudug site, and as a
minimum the Contractor shall provide staff for the following reviews:

a) Anindependent chairperson familiar with the HAZOP procedures
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b) The Contractor’s principal process and mechanical design engineer for the development
of the P&C Diagrams under review

€) The Contractor’s commissioning supervisor

d) The Contractor’s instrument and control engineer principally involved with the P&C
Diagrams under review

e) Asecretary to record action items arising from the reviews if this task is not undertaken
by staff specified in b), ), or d) above

The Contractor shall provide a program for the HAZOP meetings two weeks before the first
review commences to ensure that the Owner’s staff can make arrangements to attend the
meetings.

The Contractor shall record action items arising from the HAZOP meeting and provide copies
of these action items to subsequent meetings.

Prior to commencement of construction work on site, the Contractor shall also provide the
Owner’s Representative with written confirmation that the action items have been attended to.

1.13.3 ELECTRICAL POWER SYSTEMS HAZOP

The objective of the electrical and power systems HAZOP shall be to critically examine and
investigate, systematically and critically, the overall fundamental architecture, concepts,
philosophies and functionality of the electrical and power systems proposed for the project. The
results of this overview will propagate, effectively from inception of the design process, through
all the design work and decisions.

The electrical systems HAZOP review shall take place at an early stage in the project, before
detailed design commences in any discipline. It will be a companion review to the CHAZOP so
that electrical control concepts are integrated with those of the CHAZOP. (The CHAZOP of
computer-controlled programmable automation systems, including control and safety systems,
gives a fundamental top-down overview covering the architecture and fundamental concepts
and philosophies which the designers will follow throughout all phases of the design).

The electrical HAZOP does not cover details of the design of individual items. Such matters are
covered in the HAZOP related to the detailed plant design when process and control (P&C)
drawings and logic diagrams are available later in the project.

The electrical HAZOP shall be conducted in a similar manner to the P&C HAZOP and shall
cover matters such as:

¢ Voltage levels and capacities required (DC and AC)

e Earthing systems requirements and implementation, including segregation of earthing of
high voltage, distribution, and control/safety systems

o Sources of these electrical supplies

e Back-up and redundancy considerations

¢ Availability considerations, including risk analysis and fire protection

¢ Alleviation of the consequences of supply failures on all plant items

o Consideration of the effects of the different modes of failure, including:

— Complete loss
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— Brown-out
— Surge and sag of voltage
— Electrical noise generated and absorbed, and spikes

o Electrical needs of the Plant (such as allowing for fault levels and volt drop under starting
loads and UPS hold-up time periods).

o Requirements for instrumentation, indicating and signaling of status and condition for
main supplies and for distribution equipment

o Standardization across the project

e Location and housing of Plant to ensure its continuing reliability and safety

114 HEALTH AND SAFETY

1141 SAFETY AND HEALTH REGULATIONS
The Contractor shall ensure that good practice in accordance with the US Department of Labor
OSHA Regulations are observed by its own employees and those of its Subcontractors.

The Contractor’s safety supervisor, shall be responsible for all safety matters and shall liaise
with the Owner’s Representative.

1142 CONTRACTOR’S RESPONSIBILITY
In addition to or as part of the Contractor’s obligation under Sub-Clause 1.14.1, it shall:

o Ensure that the Contractor’s and Subcontractor’s employees have the necessary skills,
qualifications and are supervised by trained personnel to perform the contract works
safely.

¢ Ensure that Contractor’s and Subcontractor’s employees are trained in and follow work
practices and safety rules of the Gerqudug site including completion of a safety induction
course for every worker employed on the Contract Works.

¢ Audit the performance of Contractor and Subcontractor employees to ensure compliance
to health and safety in employment and site requirements.

¢ Inform the Owner’s Representative of health and safety hazards presented by the
Contractor or Subcontractor’s Works.

¢ Inform the Owner’s Representative of health and safety hazards found by the Contractor
or Subcontractors whilst undertaking works.

o Ensure that health and safety equipment and clothing is supplied to protect the
Contractor’s or Subcontractor’s employees from the hazards of their work environment
and activities.

¢ Inform each Subcontractor of health and safety hazards they may be exposed to and the
controls in place to protect them, including hazards that may be created by other
contractors.

115 STATUTORY REGULATIONS AND APPROVALS

The pressure piping and pressure vessels shall comply with all requirements of the laws of the
United States of America.
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The requirements for design approval, operation and inspection of such equipment in
Afghanistan are set out in the ASME/ANSI Standards.

The Contractor shall be responsible for establishing the applicable requirements under the
United States of America Department of Labor OSHA standards for the type of plant.

The Contractor shall be responsible for the following:
e Ascertaining the approval, inspection, documentation and design standard requirements
o Obtaining the necessary design verification and certification from an approval agency

¢ Coordinating and arranging for the required statutory inspections and testing from an
approved agency

e Providing all the necessary documentation to meet the requirement of the approval
authorities

The manufacture of any items requiring design verification shall not commence until the
Contractor has received the necessary certification from the approval authority and evidence has
been provided to the Owner’s Representative of same.

The cost of all statutory approvals or services will be invoiced by the authority carrying out the
work directly to the Contractor. The cost of such statutory approvals or services shall be
included in the Contract Price.
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2.0 PERFORMANCE AND OPERATING
REQUIREMENTS

21 GENERAL

211 INTRODUCTION

The available land is government-owned, is at elevation 477 m, and borders semi-desert land
with minimal observed utilization. There is a sealed road to the site, which is approximately a
15 minute drive southwest from the outskirts of Sheberghan. The existing DABM 110/35/6 kV
substation is supplied by 110 kV from a single circuit transmission line from Andkhoy, and was
previously connected by a 110 kV transmission line to Mazar-e-Sharif (about 30 km of this was
destroyed). The substation also supplies power to Sar-e-Pul, approximately 60 km to the south
by a 110 kV transmission line (temporarily operating at 35 kV).

The Gerqudug Gas Treatment Plant was commissioned in 1979 and operated until 1989. It was
designed to process 6 million m*/day of natural gas and used diethyl amine for H,S / CO,
removal. There are 33 wells in Gerquduq gas field of which 11 are currently operating; eight
wells produce low sulfur (sweet) gas and three wells produce higher sulfur concentration (sour)
gas. Currently 300,000 m® per day of sweet gas is sent from the Gerqudugq gas field to the
fertilizer works at Mazar-e-Sharif via Yatimtaq. Gas is typically 95% methane, 3.5% CO,, and
1.5% ethane, propane, and pentane. The gas outlet pressure is currently 20 Bar g. Higher sulfur
concentration gas is sent through Yatimtaq or to Mazar-e-Sharif for domestic use.

Water supply for the gas treatment plant is from a groundwater well-field and pumping station
at Qarakent some 6 km to the ENE. The water pipeline was designed to transport approximately
2,000 m® per day. A water tank at the pump site holds approximately 1,000 m®. The tank
appears to be in usable condition.

The site area is in the valley of the Sar-e-Pul River adjacent to the Qarakent water supply
pumping station at elevation 380 m. Adjacent land is either extensively cultivated or utilized for
very low technology petrochemical refining. The site is adjacent to the main Sheberghan to Sar-
e-Pul road, about 9 km (15 minutes drive) from the outskirts of Sheberghan. Gas pipelines from
the three producing fields (Gerqudug, Khoja Gogerdak and Yatimtaq) pass through the site area.
The site is approximately at the lowest point of these gas pipelines.

The Qarakent groundwater supply originally consisted of twelve 50-70 m deep wells with down
hole water pumps lifting water to a reservoir holding about 1,000 m® of water. Only two wells
are currently operational and flows from these are allocated and they also have some problems.
It is not practical to rehabilitate any of the existing wells or lift stations and two new ones will
be required.

The Sheberghan gas fired Power Plant will be located adjacent to the site of the existing, but
redundant, Gerquduq Gas Processing plant. Gas will be supplied to the Power Plant primarily
from the Gerquduq Jurassic gas fields with secondary gas supply from the nearby Yatimtaq gas
field. Available data indicates that the Gerqudug Jurassic and Yatimtaq Cretaceous gas fields
have sufficient reserves to power the proposed 100 MW Power Plant throughout its design life
and provide 260,000 m®/day for domestic use in the surrounding area . Gerqudugq Jurassic gas
has a hydrogen sulfide (H,S) content of 0.18 to 1.74% and as such is classified as sour gas. The
Yatimtaq Cretaceous gas is also classified as sour with an H,S content of 0.13%.
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Power generation will be provided from the new Power Plant powered by either four stroke,
lean burn, reciprocating, gas engines or a gas turbine based combined cycle technology made up
of a number or generation units, each of which will not exceed 20 MWe capacity.

Natural gas required by the Power Plant prime movers differs from the raw natural gas that is
brought up from underground to the well head. Raw natural gas commonly contains other
higher molecular weight hydrocarbons. Mixed with the predominant methane are ethane,
propane, butane and pentane. In addition, raw natural gas contains water vapor, hydrogen
sulfide, carbon dioxide, helium, and other compounds. Conditioning of the natural gas by
removing many of these constituents will be necessary before its use in the Power Plant.

Conditioning of the raw gas will utilize a number of processes to remove the various
undesirable impurities:

¢ Oil and condensate removal
e H,S and some CO, removal

e H,O Removal

o Hydrocarbon dew point suppression (if required)
e Particulate removal

212 SITE LOCATION

A greenfield site exists adjacent to the front entrance of the existing Gerquduq Gas Processing
Plant complex. The advantage of this location is a clear demarcation between the gas collection
facility, the proposed Gas Conditioning Plant, and the proposed Power Plant.

A dedicated administration building will be provided by the Contractor for the Gas
Conditioning Plant, as well as security fencing and a guardhouse. The adjacent existing gas
processing plant store and maintenance facilities are available and may be used as required.

21.3 OVERVIEW OF PROJECT OBJECTIVES
The overall project objectives are as follows:

¢ The conditioning of raw gas from the sour gas wells of the Gerquduq and Yatimtaq fields
to make it suitable for use in the new Power Plant and for domestic consumption

e The supply of raw water to the Power Plant

e The optimization of plant design and selection to maximize returns from the adjacent new
Power Plant

2.2 PROJECT INPUTS

221 RAW GAS

The primary raw gas shall be from the sour wells at the Gerqudug gas field. Provision is
required so that sour gas can also be backfed from Yatimtaq or via the existing 420 diameter
Yatimtaq interconnecting pipeline. This pipeline is to be upgraded and retested under a separate
contract.

222 FUEL

The fuel for acid gas incineration and flare pilots shall be the low H,S gas from the Gas
Conditioning Plant. Back up sweet gas from the Gerquduq sweet gas line shall also be
connected for start-up purposes.

Performance and Operating Requirements 49



Development of a Gas-Fired Thermal Power Facility in Sheberghan

223 HIGH PRESSURE HOT WATER AND STEAM

Depending upon the technology chosen for generation at the Power Plant, either high pressure
hot water or steam will be available from the adjacent Power Plant for amine regeneration in the
Reboiler and also superheating of gas.

Gas engines will produce hot water at 140 °C by recovering heat from the engine exhausts with
EHRUs whereas Combined Cycle Gas Turbines will produce steam from HRSGs for the steam
turbines, some of which will be made available to the Gas Conditioning Plant. Thermal energy
requirements for the Gas Conditioning Plant have been estimated at 15 MW, however the Gas
Conditioning Plant Contractor shall liaise with the Power Plant Contractor to optimize the
process and energy used with the Power Plant design.

224 RAW WATER

Raw water is available at Qarakent as groundwater about 50-70m down. There is some existing
infrastructure, however this should be regarded as being in poor condition and not to be relied
upon apart from the existing underground storage tanks at Qarakent and at the Gerquduq gas
processing plant.

225 ELECTRICAL SUPPLIES

Electrical power supplies for the Gas Conditioning Plant will be available from the new Power
Plant from two separate switchboards. The Gas Conditioning Plant load is estimated to be
approximately 500 kWe at 415 V.

The Gas Conditioning Plant Contactor is to supply, reticulate and connect two power supply
cables to two switches located within the Power Plant switchroom provided by the Power Plant
Contractor. A concrete trench with covers will be provided by the Power Plant Contractor from
the switchroom to the common boundary between the plants for the use of the Gas Conditioning
Plant Contractor to reticulate the power cables and various control and monitoring cables.
Within the Gas Conditioning Plant precincts, the Gas Conditioning Plant Contractor shall be
responsible for provision of all necessary cable ducts and trenches as well as securing of the
cables within the trench or ducts.

23 PROJECT OUTPUTS

231 LOW H:S, LOW DEW POINT NATURAL GAS

The Gas Conditioning Plant shall provide low H,S, dehydrated, low dew point natural gas to the
Power Plant and domestic consumers. Water dew point suppression will be provided by glycol
adsorption. Hydrocarbon dew point suppression (if required) will be by Joule Thomson effect.
Under abnormal operating conditions sweet gas from the Gerqudug, Yatimtaq or Khoja
Gogerdak fields may be bypassed directly to the Power Plant.

23.2 HIGH PRESSURE HOT WATER OR STEAM

The Gas Conditioning Plant will use high pressure hot water or steam for amine and TEG
regeneration and return the lower temperature high pressure hot water or condensate back to the
Power Plant in a closed heat loop arrangement. This hot water may also be used for
superheating of the conditioned gas being exported to the Power Plant if required.

233 FIRE WATER

Water from the Qarakent pumping station will be stored in the existing Gerquduq underground
tank. Existing fire water pumps at the Gerqudug pump house are to be re-commissioned under
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this Contract to provide adequate fire protection in accordance with NFPA codes for both the
Gas Conditioning plant and the Power Plant.

These pumps are to be connected to the site essential bus which will be equipped with a back up
emergency diesel generator.

234 PLANT SERVICE WATER

Existing Plant service water pumps and ancillary equipment at the Gerqudug pump house is to
be re-commissioned under this contract to provide water directly from existing common storage
tank to the Gas Conditioning Plant site and the Power Plant.

23.5 POTABLE WATER

Potable water shall be produced at the Gas Conditioning Plant from the distributed plant water
system and be reticulated to the control room, drinking fountains, ablutions block, eyewashes
and safety showers.

24 PERFORMANCE GUARANTEE REQUIREMENTS FOR
GAS CONDITIONING PLANT

241 EXPORT NATURAL GAS SPECIFICATION

The design conditions for the natural gas leaving this Gas Conditioning Plant for consumption
by the Power Plant and domestic consumers shall be as shown in Table 3.

TABLE 3 DESIGN CRITERIA FOR CONDITIONED GAS FOR EXPORT

FUEL CONDITION LIMITING VALUE UNITS
Sulfur compounds as H,S 0.54 mg H,S / MJ
Halide compounds as CI 0 mg CI'/MJ
Ammonia 0 mg NH3/ MJ
Oil content 1.19 mg / MJ
Particulates in fuel 0.8 mg/ MJ
Particulate size in fuel 1 micron
Sodium + potassium 0.24 ppmv
Silicon in fuel 0.1 mg Si/ MJ
Maximum temperature 60 °C
Minimum temperature 10 °C
Fuel pressure >4.50 for Gas Engine Option
4.5 to 30.0 for gas turbine option Bar g
Fuel pressure fluctuation, maximum +0.069 Bar g
Rate of change of fuel pressure Hold, to be confirmed by prime Bar g / minute

mover manufacturer

Water content 100 mg/Nm®

Refer to the following typical specifications for gas turbines and engines for guidance.

o GEI 41040G GE specification for fuel gases for combustion in heavy duty gas turbines
Rev Jan 2002

o Solar turbines specification ES 9-98 Rev K dated Jan 2005
e Caterpillar Specification LEBX0030-01
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242 RAW GAS FUEL CONDITIONING CAPACITY

The Gas Conditioning Plant shall be able to operate at varying flows of treated gas; however it
must be able to treat the required maximum flow of gas as per the table below which is based on
the stated heat rates and Power Plant efficiencies. These values and the gross Power Plant
output will vary depending on final plant configuration.

Table 4 Anticipated Gas Processing Rate
CONDITIONS UNITS DESIGN
Power Plant
Gross Power Output MWe 100
Power Plant Gross Efficiency % 43.5
Plant Heat Rate (based on LHV) kJ/KWhr 8273
Fuel Consumption MW(th) 229.885
Gerqudug Raw Gas LHV (estimate only to be confirmed) MI/m? 33.2
Gas to Conditioning Plant Nm*/hr 25,000
(excluding gas for glycol regeneration, flare pilots / acid
gas incineration)
Domestic Consumption, up to Nm®hr 10,900
Total Nm*/hr 35,900

243 TURNDOWN AND RESPONSE

The Gas Conditioning Plant shall turndown to a minimum flow of 125,000 Nm®/day with no
noticeable loss in efficiency or flaring of gas. Flaring of gas is acceptable below this minimum.

244 PRESSURE AND TEMPERATURE TOLERANCES

Export natural gas pressure fluctuations are required to not exceed 0.1 Bar g per minute during
transients (to be confirmed by Contractor). The major transients will occur when an additional
unit is put on line or an operating unit is tripped off. These transients must be able to be
absorbed by the Gas Conditioning Plant and the interconnecting gas pipeline line pack without
causing other units to become unstable or trip on high or low gas pressures. As the Gas
Conditioning Plant will be adjacent to the Power Plant, minimal line pack will exist. It is
expected that buffer surge vessels and or line pack will be required to absorb pressure swings.
The Contractor shall determine the need for these and size them appropriately.

In addition to this, flare response design and capacity will be required to handle multiple unit
trips to avoid upsets.

24.5 GAS USE IN GAS CONDITIONING PLANT

There will be a small amount of natural gas required within the Gas Conditioning Plant for
glycol regeneration, acid gas incineration, and flare pilots. The amount of gas to be consumed
for this shall be stated in the performance guarantee section of this document.

24.6 RAW GAS CALORIFIC VALUE VARIATIONS

The Contractor shall provide a plant that will function for the full range of calorific values listed
for the various fuels named. The nameplate design flowrate only needs to be achieved for the
Gergudug field baseload fuel.

24.7 GAS CONDITIONING PLANT EFFICIENCY

The parasitic loads for the Gas Conditioning Plant shall be provided by the Contractor in the
Tender Schedule of Technical Data (Appendix 2). The plant pressure drop at design flow rates
shall also be listed.
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2.5 SITE SPECIFIC REQUIREMENTS

The Contractor shall become familiar with the environment that the plant must operate in and
the need to successfully integrate the Gas Conditioning Plant into the existing gas gathering
facility, water resources and proposed Power Plant. In particular the Contractor shall note:

o The adverse atmospheric environment at the site resulting from extreme temperature
ranges including snow and high ambient. It is anticipated that all liquid drains, separators
and blowdowns will require heat tracing for sub-zero conditions during winter. This may
be achieved by hot water, steam or electric tracing.

e The abrasive and erosive nature of the adjacent sand and gravel terrain

e The high availability and reliability required to meet Power Plant requirements

26 TYPE OF PLANT

The concept design is based on MDEA and TEG technologies and it is expected that these
technologies will be used in the new plant. However, the Contractor shall propose plant
technologies best suited for the application and that best meet the requirements of the
specification. Plant design shall be based on current world best practice for continuous
operation with minimum operator intervention and minimum maintenance.

The Plant shall be capable of operating continuously for long periods at all loads and shall be
designed to run for extended periods without shut downs for overhaul or repairs. The plant shall
be fully automatic with provision for manual operation. Control shall be from a new control
room provided under this Contract.

Sufficient instrumentation shall be available to identify any performance deterioration and fault
conditions which could eventually lead to a plant trip or mal-operation.

2.7  PLANT LAYOUT

The new Gas Conditioning Plant shall be located adjacent to the existing Gerqudug Gas
Processing Plant complex, and the new Power Plant. This allows a good corridor for running
gas pipework, and a clear distinction between the Power Plant and the Gas Conditioning Plant.

Treated gas will be piped to the Power Plant, and pressurized hot water, steam or other hot heat
transfer fluid heated from the Power Plant’s prime mover’s waste heat sources will be returned
for process use.

The Contractor shall be responsible for a cost effective and satisfactory arrangement and layout
of all plant covered by this specification. Plant layouts and arrangements shall be submitted to
the Owner’s Representative for approval.

The following factors, amongst other things, shall be considered by the Contractor in selecting a
layout arrangement.

e Proximity of Gerqudug gas gathering manifold

e Location of proposed Power Plant

¢ Drainage and slope of raw gas lines from gas gathering lines to Gas Conditioning Plant
e Location of buried services in existing, but redundant, Gas Conditioning Plant

e Location of flares
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Predominant wind direction

¢ Road access for construction

o Access for maintenance and operations staff, inspection and operations purposes.
¢ Containment of drainage

e Geotechnical conditions

e Fencing for limiting construction access.

28 OVERALL PERFORMANCE REQUIREMENTS

281 GENERAL

The Contractor shall design and construct the plant to meet the performance requirements set
out herein and as set out in the schedule of guarantees.

The guaranteed performance shall be based on the fuels specified in section 3. The design shall
include adequate design margins to allow for all foreseeable operating conditions, such as
normal plant deterioration between overhauls and to achieve the required design life.

28.2 TIME ON-LINE BETWEEN SHUTDOWNS

The whole of the plant shall be designed for continuous operation 24 hours per day, 7 days per
week. The plant shall be capable of continuous operation for at least one year without requiring
a shutdown for maintenance, inspection or cleaning.

2.8.3 DESIGN LIFE AND PLANT AVAILABILITY
The plant and components shall be designed for the following:

Design life 25 years
Annual planned operating hours 8,592 hours
Annual planned outage hours 168 hours
Annual plant availability 98%
Annual DCS availability 99.9%

Where Availability Factor %= Available Hours / 8760

29 ENVIRONMENTAL REQUIREMENTS

The Gas Conditioning Plant shall be provided to comply with the local regulations or World
Bank guidelines, whichever is more stringent. The World Bank guidelines are available via their
website or on request.

291 NOISE

The Contractor shall guarantee that the noise level at 1 m from any surface of any operating
plant shall not exceed an A weighted sound pressure level of 86 dBA.

The plant shall be designed and constructed to operate with the maximum allowable SPLA at
the site boundary fence of L;,=70 dBA.

The SPLA noise level resulting from operation of the plant shall not exceed 55 dBA in the
control room.
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Upon completion of the plant, the A weighted sound pressure levels shall be measured to
confirm the plant does not exceed the specified levels.

29.2 EMISSIONS TO AIR

In the absence of government environmental legislation these Technical Specifications adopt the
environmental impact assessment guidelines of the World Bank. The relevant guidelines

include:

o Guidelines for Environmental Assessment of Energy and Industry Projects

e Ambient air quality guidelines to be used in undertaking an environmental assessment in
the absence of local ambient standards

The World Bank ambient air quality guidelines, emission, and discharge are presented in

Table 5:

TABLE 5 AMBIENT AIR QUALITY GUIDELINES

POLLUTANT (pg/m3) 24-HOUR AVERAGE ANNUAL AVERAGE
PMyq 150 50
TSP 230 80
Nitrogen dioxide 150 100
Sulfur dioxide 150 80
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3.0 FUEL SPECIFICATION

3.1

GENERAL

The primary fuel for the Power Plant will be the Gerqudug Jurassic raw gas with Yatimtaq
Cretaceous gas making up the difference. Options to run other gases will be made available via
new connections and existing pipelines. More tests are ongoing and results of these will be
made available to the successful Tenderer for discussion.

The gas supply has been selected to come from the wells shown in Table 6. Primary and
secondary supply wells are identified as such. All the wells require repair work to be carried out
before they can be used for production and this is to be carried out as part of separate concurrent

contract.

TABLE 6 GAS ANALYSES FOR INDIVIDUAL WELLS
WELL NO 21° 27 29 32° 45° a7° 38"
Ranking Primary Primary Primary Secondary | Secondary Secondary Secondary
Field Gerqudug | Gerquduq Gerquduq Yatimtaq Yatimtaq Yatimtaq Yatimtaq
Reservoir Gauerdak Kogitan Gauerdak Hauterivian | Hauterivian Hauterivian Hauterivian
Age Jurassic Jurassic Jurassic Cretaceous | Cretaceous Cretaceous Cretaceous
r;rt‘g'?l]g,‘é";’y 984,000 | 773,000 431,000 221,000 232,000 N/A N/A
Current Shutin Plugged Plugged Drilled and Drilled and Drilled and Drilled and
status and and perforated perforated not not

abandoned | abandoned perforated perforated

CH, 78.16 89.24 90.92 95.09 95.09 95.09 95.09
C,H; 0.61 1.66 0.7 0.20 0.20 0.20 0.20
CsHs 0.18 0.62 0.08 0.01 0.01 0.01 0.01
Butanes 0.05 0.08 0.01 0.01 0.01 0.01
CO, 0.70 8.2 7.76 3.7 3.7 3.7 3.7
H,S 0.18 1.74 0.54 0.13 0.13 0.13 0.13
N 16.30 0.2
0O, 4.00

@ Gas analysis figures for Gerqudug well 21 are from the Kogitan, Jurassic formation at 2509 to 2647 m depth.

b Gas analyses for Yatimtaq Hauterivian Cretaceous formation gas for wells 32, 45, 47 and 38 are generalized formation values and
supplement the data given in Table 6 .

3.2

BASE LOAD FUEL—GERQUDUQ JURASSIC SOUR GAS

The Gerqudug sour gas will be used as the base load fuel for the Power Plant and the Gas
Conditioning Plant. The Gas Conditioning Plant shall be designed to meet its nameplate

performance using this gas. The Gas Conditioning Plant shall be designed to handle up to 1.25%
H,S levels found in the Gerqudug Jurassic gas.

The flowing gas pressure at the wellhead for the Gerqudug Jurassic is about 100 Bar g and

100 °C. It is anticipated the pressure at the gas gathering manifold will be chosen to be between
30 and 60 Bar g with an arrival temperature tending toward the average ground temperature of

16 °C. The gas is saturated with water vapor and contains about 7 b per MMscf (110 mg/scm)

H,0.

56 Fuel Specification



Technical Specifications—Gas Conditioning Plant

3.3 START-UP FUEL—GERQUDUQ CRETACEOUS GAS

Black start of the Gas Conditioning Plant will require a start-up boiler to be run to provide
amine regeneration heat for start-up of one major power generation unit as well as to sustain
production for domestic consumption while the Power Plant is shut down. This will require a
start-up boiler large enough to allow a production rate of 400,000 Nm*/day of conditioned gas.
The start-up boiler fuel may be either sweet gas or sour gas. Once the first generation unit is
operational and thermal energy from the Power Plant is available for amine and MEG
regeneration, sour gas can be introduced and the sweet gas backed out. This boiler will be
located in the Gas Conditioning Plant.

34 BACKUP FUELS—YATIMTAQ CRETACEOUS SOUR GAS

The sour gas from this source can be used as a backup and or parallel fuel supply in the event of
Gerqudugq Jurassic gas not being available.

3.5 BLACK START FUEL

Black start fuel for the Gas Conditioning Plant is available from the sweet gas header at
Gerquduq Gas Processing Plant until conditioned gas is produced.

Black start/emergency generation is required to start the Gas Conditioning Plant and operate the
fire pumps if external power is unavailable. Black start of the Power Plant is covered within the
Power Plant Scope of Work.
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4.0 RAW GAS HANDLING AND LIQUIDS
SEPARATION

41 GENERAL

Supply of gas from the wells to the Gerquduq Gas Processing Station and the rehabilitation of
the gathering system and wells is to be carried out as part of the Gas Gathering System
Rehabilitation Contract. The Gas Gathering System Rehabilitation Contractor will provide a
branch or nozzle fitted with an isolating valve to the sour gas header to which the Gas
Conditioning Plant Contractor will connect and reticulate the sour supply gas to the Gas
Conditioning Plant. Similarly, a branch will be made available on the sweet gas header for
supply of conditioned gas for domestic consumers and supply in the opposite direction of sweet
gas for plant start-up.

A MEG hydrate formation suppressant regeneration plant will be supplied with the Gas
Conditioning Plant Contract and the regenerated MEG shall be pumped to storage tanks and
make up MEG tanks to be located at the Gerquduq Gas Processing Station for pumping to the
various well heads. These tanks and pumps will be supplied as part of the Gas Gathering System
Rehabilitation Contract. Also to be included with the Gas Gathering System Rehabilitation
Contract is corrosion inhibitor storage and pumping systems for the gas gathering system.

Separation of the used MEG, corrosion inhibitors, suspended and dissolved solids will result in
a proportion of the collected liquid and solids having to be disposed to waste. The Gas
Conditioning Plant Contractor is to provide information in the Tender identifying the waste
products and the proposed method of disposal or reuse.

411 GAS CONDITIONING PLANT

The new gas production header and the line from the Yatimtaq 420 pipeline will terminate in a
new slug catcher / knock-out vessel separator. This will include high integrity shutoffs for
pressure protection. This equipment is to be supplied by the Gas Gathering System
Rehabilitation Contractor.

412 BLACK START GAS

Black start gas will be piped from the 720 Khoja Gogerdak line at the Gerqudug station. This
will allow black start of the Gas Conditioning Plant using sweet gas back fed from the main 720
line.

The ability to interchange gas sources provides flexibility for:

e Start-up—quantities of low concentration H,S gas can be supplied to the Power Plant to
start one generation unit, prior to heat being made available for the Gas Conditioning
Plant

¢ Major maintenance on the Gas Conditioning Plant—Ilow concentration H,S gas can be
supplied to the Power Plant if required

¢ Normal operations—the Gas Conditioning Plant will be used to supply conditioned gas to
domestic users via various pipeline options.
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42 CODES AND STANDARDS

The raw gas handling system shall be designed in accordance with applicable ASME/ANSI
codes and National Association of Corrosion Engineers code, NACE MR01-75, for sour gas
piping. No screwed pipe fittings shall be mounted directly on gas lines. All fittings must be
welded and flanged. Screwed fittings can only be used after the first mechanical isolation.

4.3 TEST, MEASUREMENT, AND SAMPLING STATIONS
Raw gas will be collected from the new sour gas gathering manifold header at Gerqudug

Free water, inhibitors and condensate will be removed using a simple knock-out vessel (slug
catcher / two-phase separator). The gas flow from this vessel will include continuous online
testing for

Pressure

Temperature

Flow rate

Totalized flow

Calorific value

Methane concentration
Hydrogen sulfide concentration
Oxygen concentration

Carbon dioxide concentration
Water vapor concentration
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5.0 HYDROGEN SULFIDE REMOVAL

5.1 GENERAL

Available data indicates that the Gerquduq Jurassic gas is sour containing 0.18 to 1.74% H,S.
Power plants require H,S levels below 0.5% and ideally below 0.05% for optimum life. Amine
solution will be used to remove H,S.

CO, is an inert gas and does not affect the combustion process other than to reduce the calorific
value of the gas. The available data indicates relatively high methane content, so as long as the
gas is kept free of water to prevent acid formation, CO, removal beyond 4% of gas flow is not
essential. The Gerquduq gas has relatively high CO, content at around 8%, so an amine solution
targeted for H,S removal is preferred.

52  SCOPE OF SUPPLY

The H,S removal (amine gas sweetening) plant scope of supply shall include, but not
necessarily be limited to the following:

Contact tower

Flash vessels

Regenerator and boiler

Liquid / liquid heat exchanger

Liquid / air heat exchanger

Water scrubber

Miscellaneous pumps, piping and valves

Consumables and spare parts for initial fill and first year of operation
Installation, testing, and commissioning

Typically reciprocating gas engines or gas turbines are not sensitive to CO2 in the fuel gas up to
20% and it is expected that Methyl diethanolamine (MDEA) will be selected as the preferred
amine. MDEA will target the H,S, though amounts of CO, are still likely to be stripped from the
gas stream as well. The choice of amine solution shall be proposed by the supplier. Some
amines target H,S more effectively than others, such as Sulfinol and MDEA, whereas other
amines require less process energy. The Tenderer shall offer their most effective solution,
noting that there will be ample quantities of free thermal energy available from the Power Plant.
The cost effectiveness of these solutions will be determined during the Tender evaluation.

Amine regeneration requires heat to release the sulfur from the amine solution. For the MDEA
solution, vaporization temperature will be approximately 115 °C, and an energy load of
approximately 15.0 MWt is expected. The Tenderer shall specify the required thermal energy
requirements based on their proposed solution in the Tender proposal. This energy may be
supplied either from a closed loop high pressure hot water circuit that takes heat from the prime
mover exhausts or steam if a CCGT option is used. It may not be economical to use gas turbine
exhaust heat as this will adversely affect the overall plant heat rate. The Gas Conditioning Plant
Tenderer shall provide an alternative price for direct gas fired amine regeneration.

The other inputs to the process are make-up amine and make-up water. Tenderers shall specify
and guarantee the make up quantities required for their proposed process designs.
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Other than sweet gas, the outputs of the amine system include acid gas and flash gas. The acid
gas released from the regeneration process shall be incinerated and flared to atmosphere. There
will also be sulfur laden gas from the flash vessel. As the sulfur oxide emissions are within
World Bank guidelines® sulfur recovery or reinjection is not required at this stage. A gas supply
will be required to operate the flare and ensure adequate combustion of the H,S.

5.3 CODES AND STANDARDS

The H,S removal gas system shall be designed in accordance with applicable ASME/ ANSI
codes and NACE MRO01-75 codes for sour gas piping. No screwed pipe fittings are to be
mounted directly on gas lines. All fittings must be welded and flanged. Screwed fittings can be
used after the first mechanical isolation.

54 TEST, MEASUREMENT, AND SAMPLING STATIONS

Test, measurement and sampling stations are required to be fitted to the gas stream from the
amine plant

This online continuous testing shall include:

Pressure

Temperature

Flow rate

Carbon dioxide concentration
Hydrogen sulfide concentration

8 World Bank, 1998, World Bank Group Pollution Prevention and Abatement handbook 1998—Thermal Power:
Guidelines for New Plants
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6.0 DEHYDRATION

6.1 GENERAL

The Contractor may choose to improve the moisture absorption efficiency of the glycol contact
tower by reducing the temperature of the gas from the amine plant. A gas / air fin fan heat
exchanger will suffice most of the year.

The other input into the process is make-up glycol. The Tenderer shall specify and guarantee the
make-up required.

Other than natural gas, the only other output is water. The water released from the regeneration
process is evaporated to atmosphere by the reboiler.

In the event that hydrocarbon dew point suppression is required due to heavy hydrocarbons
being present, a Joule Thompson valve, reheater, and low temperature separator shall be
provided.

6.2 SCOPE OF SUPPLY

The glycol dehydration plant scope of supply shall include, but not necessarily be limited to the
following:

Gas/air heat exchanger (if required)

Contact Tower

Regenerator and Boiler

Liquid/Liquid Heat Exchanger

Liquid/ Gas Heat Exchanger

Miscellaneous pumps, piping and valves

Consumables and spare parts for initial fill and first cycle of operation
Installation, testing and commissioning

6.3 CODES AND STANDARDS

The dew point suppression system shall be designed in accordance with applicable ASME/
ANSI codes. No screwed pipe fittings are to be mounted directly on gas lines. All fittings must
be welded and flanged. Screwed fittings can be used after the first mechanical isolation.

64 TEST, MEASUREMENT, AND SAMPLING STATIONS

Test, measurement and sampling stations are required to be fitted on the gas stream from the
amine plant

This online continuous testing will include

e Dew point
e Pressure
e Temperature

62 Dehydration



Technical Specifications—Gas Conditioning Plant

7.0 NATURAL GAS EXPORT

71 GENERAL

Natural gas will be exported from the Gas Conditioning Plant to the quality requirements of this
specification.

7.2 SCOPE OF SUPPLY

The natural gas export scope of supply shall include, but not necessarily be limited to the
following:

Pipelines

Metering of flow and quality.

Consumables and spare parts for initial fill and first cycle of operation
Installation, testing and commissioning

7.3 CODES AND STANDARDS

All gas handling system shall be designed in accordance with applicable ASME/ ANSI codes
for piping. To ensure inadvertent mixing of pipework to different standards does not occur; only
NACE standard pipework shall be used in the Works. Screwed pipe fittings shall not be
mounted directly on gas lines. All fittings must be welded and flanged. Screwed fittings may be
used after the first mechanical isolation.

7.4  TEST, MEASUREMENT AND SAMPLING STATIONS

Test, measurement and sampling stations are required to be fitted on the export natural gas
stream to the Power Plant and for domestic consumption

This online continuous testing will include

CH, concentration
H,S concentration
O, concentration
CO, concentration
H,0 vapor concentration
Dew point
Calorific value
Pressure
Temperature
Flow rate
Totalized flow
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8.0 HIGH PRESSURE HOT WATER OR STEAM
SYSTEM

8.1 GENERAL

The amine regeneration process is the only significant heat load. Traditionally, this has been
provided by direct gas fired reboilers, however HPHW or steam are options, especially as waste
heat from the Power Plant is available. The heat load at the amine process is expected to be
approximately 15 MWt (to be confirmed by the Contractor) at 140 °C when the Plant is
supplying gas for the Power Plant at full load and 260,000 Nm®/day for domestic consumers.
For this heat load and, if gas engines are the chosen technology, High Pressure Hot Water
(HPWH) as opposed to steam, is the preferred heat transfer medium. Preliminary calculations
suggest generation at a rate of 20 MWe will be required to provide the 15MW1 for the amine
regeneration process when the Gas Conditioning Plant is at full load.

The high pressure hot water is heated by the gas engine’s exhaust gases in a shell and tube heat
exchanger (EHRU—Exhaust Heat Recovery Unit). The hot water temperature will be raised to a
nominal 140 °C to ensure adequate heat transfer at the amine process.

The whole system is pressurized to prevent flashing to steam. At 140 °C delivery, this is
approximately 3.5 Bar g. The ultimate system design and configuration shall be specified by the
Power Plant supplier, however should include a pressurizing pump and accumulator vessel to
accommodate expansion and contraction of the fluid in the circuit.

8.2 SCOPE OF SUPPLY

The high pressure water or steam system scope of supply shall include, but not necessarily be
limited to the following:

Pipelines and valves

Metering and logging of flow and supply / return temperatures
Pressure metering

Consumables and spare parts for initial fill and first cycle of operation
Installation, testing and commissioning

8.3 CODES AND STANDARDS
The high pressure water system shall be designed to ANSI B31.3.

84  TEST, MEASUREMENT AND SAMPLING STATIONS

Test, measurement and sampling stations are required to be fitted on the high pressure hot water
system piping system to/from the Power Plant.

This online continuous testing will include

e Pressure
e Temperature
e Flow rate
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9.0 FLARE SYSTEM

9.1 GENERAL

Two flare headers shall be provided: one a high pressure system and the other a low pressure
system. Each will have dedicated knock-out drums with appropriate heaters to prevent the water
content freezing in winter and shall be thermostatically controlled. Liquids shall be pumped to
the slops tank and gases will be vented to the flare.

A tail gas incinerator (flare) shall be provided under the Gas Conditioning Plant Contract to
oxidize H,S in the acid gas stream to SO,. There will also be small amounts of vapor from the
amine flash vessel and condensate flash vessel containing CH, that will need to be oxidized to
CO, and water before release to atmosphere.

Venting and blow down from the Power Plant’s gas system will also be piped into the high
pressure flare system.

A tail gas incinerator shall achieve H,S destruction efficiencies of approximately 99.9%.

A closed flare system and flare is required for depressurizing, disposal of relief valve relieved
gas and to cater for partial or complete Power Plant trips. As these events will be rare,
compliance with H,S incineration requirements is not mandatory under the complete trip
scenario.

The two flares could be combined, however the Contractor shall decide whether one flare or two
is provided. It is expected the flare will be in the order of 20 m in height and 2 m diameter at the
base. The incinerator shall be refractory lined and supplied with its own control panel, gas train,
and rain shield. The final design shall meet US EPA standards and guidelines.

The acid gas should be able to sustain its own flame when the Gas Conditioning Plant processes
gas at the design point 1.25% H,S. When the plant processes gas down to the reported 0.18%
H,S, additional firing of natural gas may be required to maintain the flame and destruction
efficiency. Required gas flow rates shall be specified by the Tenderer.

9.2 SCOPE OF SUPPLY

The flare system scope of supply shall include, but not necessarily be limited to the following:

Pipelines

Flare headers

Liquids knock-out vessels

Gas metering

Liquids drainage to oily water drain

Acid gas incinerator

Flare

Consumables and spare parts for initial fill and first year of operation
Installation, testing and commissioning

9.3 CODES AND STANDARDS
The relief system shall be designed to API standards.
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10.0 PLANT UTILITIES

10.1 GENERAL

For the purposes of the Contract, integration of services is not to be considered between
adjacent plants. The cost benefits for this will be reviewed once Tenders have been received.

10.2 SCOPE OF SUPPLY

The Utilities scope of supply shall include, but not necessarily be limited to the following:
e Plant / Instrument compressed air systems, 3 x 50% off including driers and receivers
e Refurbishment of the Gerquduq fire water pumps, piping, electrical supply and controls
o Back-up diesel powered generator for essential services and fire pumps.
o Fire water ring main extension.
o Fixed fire water monitors
o Water treatment plant
e Reverse Osmosis unit
e Gerqudug service water pumps refurbishment
e Gerqudug potable water hydro-pneumatic tank and system refurbishment
e Eyewashes
o Safety shower
e Sewage system—septic tank type
e Air conditioning systems for control room
e 415V, three-phase power points at regular spacing for maintenance purposes
e Covered chemical handling and storage facility
o Nitrogen bottle rack, bottles and covered storage
e Consumables and spare parts for initial fill and first year of operation

¢ Installation, testing, and commissioning

10.3 CODES AND STANDARDS

The Tenderer shall specify the international standards being offered in the Tender.

NFPA series of codes is a requirement as a minimum for fire systems.
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11.0 FIRE PROTECTION

111  GENERAL

The location of the proposed Gas Conditioning Plant is in a relatively remote area, therefore
plant personal will be the first responders to a fire as the main line of defense. The Tenderer
shall include sufficient design, equipment, and procedures for plant personal to fight fires,
including training.

The Contractor shall design, supply, install, test, and commission the fire protection system
required for the Works. All work shall be in accordance with NFPA codes as determined from
the Fire Risk Evaluation Report.

Note, as the existing fire pumps are in a confined underground plant room that doesn’t lend
itself to being extended, it is considered not practical to install a diesel powered emergency back
up pump in parallel with the existing pumps. The Contractor shall therefore install an above
ground diesel powered generator to power essential services and the fire pumps in the case of a
blackout. .

11.2 FIRE MAIN

11.21 PIPEWORK

The Contractor shall provide all pipework and fittings. All pipework and fittings shall be ductile
iron cement lined pressure pipe or polyethylene pipe for underground service and screwed
galvanized pipe above ground services.

11.2.2 ISOLATING AND FIRE HYDRANT VALVES
An isolation valve shall be supplied at the tie in point to the existing fire system

Hydrant and valve box covers shall comply with NFPA 14.

Hydrants shall be marked in accordance with NFPA Code of Practice for the Location and
Marking of Fire Hydrants.

11.3 STORAGE TANKS SPRAY SYSTEM

The Contractor shall provide all of the pipework, valves, heat detectors, nozzles and projectors
necessary to ensure efficient fire protection and water cooling of the working fluid storage tanks
containing flammable liquids and gases.

Due consideration shall be given to the selection of the deluge valves in order to avoid hydraulic
shock when deluge valves are activated.

The detection system shall be failsafe and in accordance with NFPA codes.
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114 FIRE ALARM PANEL

1141 GENERAL

The Contractor shall supply and install a fire alarm system complete with smoke detectors,
manual call points, hydraulic heat detectors and alerting devices. The operation of any detector
or manual call point throughout the Plant shall cause all sirens to sound, and the muting switch
shall cause all sirens to cease while visual annunciation remains energized. A failure of supply,
a cable break, or earth fault in the installation shall cause fault annunciation to energize. The
circuits shall be supplied as necessary. The detector modules used to determine if a fire sensor
has operated or a fault has occurred on the detector circuits, shall be installed on the fire alarm
panel, as an externally visible display.

The fire alarm panel shall be located in the Control Room.

The system shall also provide an interconnection with the security, HVAC systems and external
fire service.

A site “Sector Indicator Panel” is required at the main entrance to the site.

1142 MANUAL CALL POINTS

Manual call points shall be supplied in the local control room, at each egress point through the
security fence, and at the hydrocarbon storage tanks. Call points shall be break-glass type
supplied in accordance with the requirements NFPA 70 and 72.

Smoke and Heat Detectors

Smoke detectors shall be installed in the control room, with heat detectors installed as necessary
above false ceilings.

Each detector shall have its terminals, circuit number and zone number permanently marked.
This marking shall be visible when in position.

1143 ALERTING DEVICES

Alerting devices shall be of the electronic siren type and shall produce a distinctive sound which
is easily identifiable from other alarm devices used in the plant.

Siren sound volume shall be suitable for the locations in which they are to be installed and shall
be clearly audible above the ambient sound level.

11.5 FIRST AID FIRE APPLICATIONS
First aid fire fighting equipment shall comply with NFPA requirements.

The Contractor shall provide in the control room, complete with identification signs, one wall
mounted 9 kg carbon dioxide fire extinguisher.

11.6 ACCEPTANCE TESTS

The Contractor shall carry out Acceptance Tests as set out in NFPA standards, and in
accordance in the presence of an approved Independent Qualified Person (IQP)

When these tests are satisfactorily completed, a Certificate of Compliance shall be supplied by
the 1QP, once they are satisfied that the system complies in all respects with the appropriate
standards.

These tests shall be complete before hydrocarbon working fluid is brought on site.
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12.0 CONTROL, INSTRUMENTATION AND
COMMUNICATION EQUIPMENT

121 CONTROL SYSTEM

121.1 GENERAL

The Control and Automation (C&A) systems for the Power Plant and Gas Conditioning Plant
shall be supplied individually under their respective packages. The Gas Conditioning Plant shall
be provided with its own control room.

It is necessary for the Power Plant and Gas Conditioning Plant control systems to communicate
with each other so that gas production can be matched with power demand.

The main instrumentation, control and communication equipment cabinets shall be mounted in
the control room or in an equipment room adjacent to the control room. The control and
equipment rooms shall be located behind a gas-tight firewall making them non-hazardous areas.

Overall requirements for control and instrumentation are shown in the P&I Diagrams attached.

121.2 DISTRIBUTED CONTROL SYSTEM

12.1.21 Architecture

A Distributed Control System (DCS) shall be provided to monitor and control the gas treatment
plant. It shall consist of field equipment, local controllers, overall coordinating controller/server,
Human Machine Interface (HMI) and network (LAN/Bus) cabling and equipment to link the
various components together. Where applicable, Instrumented Protective Systems (IPS)
conforming to IEC 61508, shall be provided and these shall be interfaced with the DCS to allow
it to monitor the IPS parameters and function.

The DCS shall have the following characteristics:
e Multi-tier system consisting of equipment at local and plant levels

¢ Individual systems with dual redundancy of critical components to ensure very high
reliability and availability.

e Use of computer equipment, LAN and WAN technology

e Open systems approach for interoperability of software packages including OPC
connectivity

¢ Provide an interface for remote control and monitoring from Power Plant, and remote
monitoring from the NLDC

¢ Plant and remote interface for all C&A and IPS systems via the Human Machine
Interface (HMI)

¢ Time synchronization between all systems with time reference being provided by a GPS
clock.

o Collection of historical data for storage in the Power Plant historical server.
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The control system nodes will be linked via Ethernet or serial links. A TCP/IP based network is
preferred for the higher (plant) level LAN, with local instrumentation networks such as Profibus
or Foundation Fieldbus used for field interface.

12.1.2.2 Facilities

The DCS shall provide and incorporate the following facilities as a minimum:
e Monitor and control each individual well including adjustment of choke setting
o Meter each well stream using venturi meters

¢ Monitor and control the gas processing plant including execution of control algorithms
and sequencing as required

e Monitor the Power Plant
e Calculate derived values

e Run application programs, such as measurement validation and comparison, valve stroke
testing etc.

o Perform process safeguarding for Instrumented Protective Functions up to IPF SIL a2
o Perform self monitoring and fault diagnosis

e Present graphic displays of the process with live values

o Display and printing of alarms and events

e Logging and reporting

e Sequence of event recording and logging

e Trending and history of signals

e Remote alarm acknowledge/reset

12.1.2.3 Interface to Power Plant DCS

The DCS shall be configured to communicate with the Power Plant DCS over the WAN to
exchange data. At least the following interfaces shall be provided:

e OPC (DAS 1.0a or 2.0)
o DNP 3.0 over IP Master (to request Power Plant data)
o DNP 3.0 over IP Slave (to send plant data when requested)

All values and parameters in the conditioning plant DCS database shall be accessible to the
Power Plant DCS.

12.1.2.4 Interface to Historian

The DCS shall incorporate an OPC (DAS 1.0a or 2.0) compliant server that provides data over
the WAN to the data historian at the Power Plant.

12.1.2.5 Black Box Controllers

Other controllers, such as those supplied for air compressors, shall be connected to the DCS via
serial/OPC links. Status and alarm data shall be transferred over these links, but not controls,
which shall be hard wired to the controller as discrete signals from the DCS.

70 Control, Instrumentation and Communication Equipment



Technical Specifications—Gas Conditioning Plant

121.3 DCS OPERATOR INTERFACE

The DCS Human Machine Interface (HMI) in the plant control room shall, as a minimum,
consist of the following:

e Two operator workstations, each incorporating a 21 inch color LCD screen, keyboard,
pointing device and audio output

e One Emergency Shutdown/ Manual Override Switch (ESD/MOS) console, with ESD
pushbuttons and master MOS enable key switch

e One black and white laser printer for alarm/report printing

e One color printer for trend graph printing, color screen dumps and backup alarm/report
printing

e One engineering workstation

The HMI shall be configured with graphic screens showing the process, in whole and in detail
by function, with live real time data displayed for digital data and analog values. It shall also
show control loop “face plates” and be configured with trend graphs of all significant process
variables.

The HMI shall also be configured with graphic screens showing live values and status for the
Power Plant equipment. These graphics shall include station single line diagram, a screen per
unit showing electrical and mechanical status and values, a screen or screens for all auxiliary
services including water supply and treatment, and a list of the Power Plant outstanding alarms.

The engineering workstation shall include maintenance and engineering facilities to allow
access to DCS system diagnostic information and for reconfiguration of DCS functions.
Diagnostic information shall also be available via the main DCS HMI screens.

The engineering workstation shall also provide diagnostic information and allow
reconfiguration of IPS systems and any other programmable systems on site.

The keyboard and pointing device provided shall be the control system vendor's standard. If the
vendor’s standard keyboard is not a 101 key AT-type keyboard or equivalent then a 101 key
AT-type keyboard shall also be provided as well for the DCS HMI systems.

The ESD/MOS console shall be mounted with a unit ESD pushbutton (red, momentary action,
protected by a flap) and a key operated master maintenance override enable switch (MOS) and
MOS feedback lamp.

The two printers shall be connected to the local LAN in the station control room and shall be
available to applications running on all station PCs. The DCS shall log unit and station events
and alarms, Sequence of Events Records (SER) and operational reports to one or other printer.
If the selected primary printer is not available then the DCS shall automatically direct output to
the other printer.

121.4 ALARM SIRENS

12.1.4.1 Operational Alarm Sounders

Outdoor sounders and visual indication (e.g. flashing light) shall be supplied in appropriate
locations around the Gas Conditioning Plant to alert operating personnel of high priority alarm
conditions. Locations of the alarm indicators shall be chosen to ensure that the alarm can be
seen and heard from all areas of the Gas Conditioning Plant complex.
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12.1.4.2 Evacuation Alarm

The Contractor shall install evacuation alarm sirens. The sirens shall be activated from the local
control room. Locations of the evacuation alarms shall be chosen to ensure that the alarm can be
seen and heard from all areas of the Plant complex. It shall be possible to hear the sirens over
the noise of all running plant (e.g. turbines) when adjacent to the plant.

121.5 TIME SYNCHRONIZATION

Accurate time synchronization shall be provided for all control equipment and computers on
site.

The real-time clocks within the control equipment shall be synchronized to within 1mSec of
Afghani time (UTC + 04:30:00.000) by a GPS clock provided at the treatment plant. The GPS
clock shall be connected to a suitable GPS antenna installed on the roof of the control building
or at another suitable location providing adequate visibility to GPS satellites.

A network time protocol (NTP) server shall synchronize the clocks of all networked computers
on a site at regular intervals. The synchronization interval shall be user settable, and shall
initially be set at once per hour.

121.6 INSTRUMENTED PROTECTIVE SYSTEMS
12.1.6.1 General

The IPS shall be utilized to carry out safeguarding actions for SIL 1 and above using fail-safe
design principles. They shall be a PLC type conforming to IEC 61508-2, and shall be TUV AK-
5 certified to at least SIL 3. All IPS systems installed under this Contract shall be of the same
make.

The IPS system design shall utilize fail-safe principles to initiate IPF actions and shall not
depend on any other system for carrying out safeguarding actions.

All IPF SIL a2 and higher functions (except manual ESD inputs) shall be provided with a
Maintenance Override Switch (MOS). The FCS / IPS logic shall ensure that no more than one
MOS per UZ-group can be active at any time.

An engineering/maintenance facility shall be provided for the IPS that preferably operates via
the common plant engineering workstation.

12.1.6.2 Structure

The protective requirements shall be divided into various logic groups (UZ groups) according to
the sub-systems being protected, and as indicated on the cause and effect (C&E) diagrams. All
inputs and outputs associated with a logic group should, as far as practicable, be allocated to
separate 1/0O cards from inputs and outputs of another logic group.

12.1.6.3 IPS I/O

All the field instruments that are connected to the IPS shall be routed and terminated directly on
screw terminals in the IPS cabinet without any intermediate marshalling.

12.1.6.4 System Application Software

The application software shall conform to the requirements of IEC 61508-3. The application
logic shall be presented and documented in at least functional logic diagram (FLD) format. For
documentation purpose the system’s self-documentation can be used (print-out directly from the
system).
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The Tenderer shall indicate the facilities and limitations of the system (if any) to perform simple
calculations such as compressor surge trip parameters, etc., and confirm the appropriate
handling of division by zero.

12.1.7 SEQUENCE OF EVENTS RECORDER

The DCS shall be equipped with a Sequence of Events Recorder (SER) system for event
logging purposes. The SER shall report time stamped events and alarms for the DCS and IPS
systems. Print out of all these events shall be possible on the DCS color printer.

The SER shall store plant events and IPS system failures in the order of occurrence. The events
logged by the SER shall include:

Hard wired digital and analog trip inputs per the C&E diagrams
Hard wired trip outputs

Trips via communications links

Operator actions (overrides, manual trips)

12.2 INSTRUMENTATION

1221 GENERAL

The Contractor shall supply and install all required instrumentation for the Gas Conditioning
Plant.

Instruments shall be calibrated in SI engineering units. All instruments shall be checked and
calibrated before installation and be labeled to that effect. Calibration of all instruments is to be
checked as necessary during commissioning.

12.2.2 PRIMARY SENSORS
12.2.2.1 Flow

Flow elements shall be weld-in holding ring type ASME long radius wall tap flow nozzles
complete with nipples, adapters, reservoirs, holding rings and pins.

Orifice plates for use with orifice flanges shall be stainless steel, thin plate square edged, poodle
type, faced and recessed in accordance with the requirement of ASME. Orifices shall be
complete with orifice flanges, gaskets, and jacking screws. The sensing instrument lines shall be
completed with process shut-off valves.

Vortex flow meters are the preferred type for gas flow.

12.2.2.2 Temperature

Thermocouple type shall be nickel chromium / nickel alloy (type K).
Resistor temperature detectors (RTD) shall be platinum with a resistance of 100 ohm at 0 °C.

All temperature sensing elements shall be mounted in thermowells allowing easy removal
without venting process fluids.

12.2.2.3 Pressure

Pressure elements shall be of the diaphragm type. All pressure sensors shall be sized such that
the normal working range shall be between 50% and 70% of the sensor’s maximum continuous
working pressure.

Wetted parts of the transducer shall be corrosion resistant to the contacting fluid.
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Transducers shall be isolatable with a lockable valve to allow removal without loss of process
fluid.

12.2.3 TRANSDUCERS

12.2.3.1 Flow Transducers

Flow transducers for orifice elements shall measure the differential pressure developed across
the primary flow element and convert DP into a signal directly proportional to flow. The DCS
shall correct the transducer output signal for pressure and temperature variations at the sensing
element if required.

12.2.3.2 Pressure and Differential Pressure Transducers

Unless specified otherwise pressure and differential pressure transmitters shall have a minimum
zero suppression range of 25% of span.

12.2.3.3 Level Transducers

Output signals from level transducers shall be directly proportional to level measurements
unless otherwise specified.

Reservoirs (constant head chambers) shall be furnished for all level transducers of the
differential pressure type used on pressurized vessels. The inlet piping connections shall be 20
mm minimum, socket welded, and the outlet piping connection shall be 15 mm minimum,
socket welded, both of them suitable for the pressure and temperature listed on the Instrument
Data Sheet. Reservoir material shall be suitable for the process conditions.

Differential pressure level transducers used in conjunction with reference chambers or legs shall
be capable of zero suppressions approximately equal to their differential pressure ranges and
shall be capable of withstanding full vessel pressure on either measuring element (with the other
element at atmospheric pressure) without damage or loss of calibration.

The level transducers for vacuum service shall be of the displacement type and shall be
provided with 50 mm socket welded connections.

12.24 TRANSMITTERS

Transmitters shall be equipped with local indicators unless otherwise specified. If the
transmitter does not offer a local indicator as a standard option, the Contractor shall provide and
install a separate local indicator near the transmitter.

The Contractor shall only provide transmitters that are not affected by changes in environment
and process conditions, unless such relationship are known and can be calibrated out of the
transmitted signals. Transmitters shall have easily accessible adjustments for zero, span and
linearity. The signal range shall be linear 4 to 20 mA. The transmitters shall be of 2-wire type,
with the power supply at the receiver or the receiving system. Transmitters shall have an
accuracy of 0.25% or better certified by the manufacturer.

Analog signals delivered by DCS shall be standard 4 to 20 mA signal.

12.2.5 IMPULSE LINES

Instrument tappings shall be from the top of the line for horizontal pipes. For gas service, lines
shall slope up to the instrument. For liquid service lines shall slope down to the instrument
unless it is likely to cause blockage due to solids, in which case they shall also slope up.
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For pressure instruments the slim line valve may be used as the isolate/vent/drain facility
provided the impulse line is less than 3 m long and provided the slim line valve is accessible.
Otherwise an isolate/vent/drain manifold is required at the instrument.

The number of joints in tubing shall be kept to a minimum.
A wet reference leg shall be used for DP type level instruments.

A 300 mm length of tubing shall be provided on all vent/drain connections.

12.2.6 MOUNTING OF PLANT INSTRUMENTS

Dedicated process connections are required for IPF SIL 1 and above instruments with only one
instrument per tapping. Instruments of IPF SIL a2 and below can be combined with other
functions.

DP level instruments with a flange for direct mounting to the process connection shall be used
in preference to standard ¥2” NPT connections.

123 COMMUNICATION SYSTEM

12.3.1 STANDARDS
The supply shall conform to relevant technical requirements of the latest current applicable
Standards:

ITU-T International Telecommunications Union - Telecommunications
Standardization Sector

ITU-R International Telecommunications Union—Radio Communication
Sector

IEC 60794 Optical Fiber Cables

IEEE 1138 Construction of Composite Fiber Optic Overhead Ground Wire

(OPGW) for Use on Electric Utility Power Lines
API 2003 Protection of Structures Against Lightning
IEEE 1222-2003 Standard for All-Dielectric Self-Supporting Fiber Optic Cable
TIA/EIA RS-598A  Color coding of Fiber Optic Cables

12.3.2 EXTERNAL COMMUNICATIONS
The site shall be provided with the following external communications services:

e A dual high speed (10 Mbps) Wide Area Network (WAN) data interface for the DCS
system for remote control and monitoring from the Power Plant control room, and for
communication of data to the NLDC in Kabul;

e Ten (10) telephone circuits from the PABX in the power station local for voice
communication and fax;

e Three (3) telephone circuits from the Afghanistan PSTN for telephone, fax and modem
communication.

The DCS LAN shall be connected to the Power Plant DCS LAN via two fiber optic cables that
shall be installed via two separate routes between each control/equipment room. Internal
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telephone circuits shall be provided on these fiber optic cables via suitable multiplexing
equipment.

12.3.3 INTERNAL COMMUNICATIONS
The Contractor shall supply and install all:

¢ LAN and WAN communications equipment including hubs, switches, routers, Cat 5e and
fiber optic cabling, marshalling boxes/distribution frames as required;

o All site telecommunications (telephone and fax) wiring;

The site-wide WAN shall be a dual redundant fiber optic network. LANs within the control
building shall be dual redundant networks using either copper or fiber cable.

The Contractor shall provide telephone, fax and computer (modem) connections in the local
control room for internal (Power Plant PABX) and external (PSTN) communication.
Telephones and two fax machines shall be installed in the control room, and telephones shall be
installed at suitable locations around the plant.

No separate telephone exchange is required at the treatment plant. No public address, closed
circuit TV, intercom or portable radio systems are required on the site.

12.3.4 FIBER OPTIC CABLE

The fiber and cable specifications shall comply with ITU-T Recommendation G.652 and the
relevant IEC standards. Each fiber cable shall be supplied with at least 50% spare cores after all
systems have been commissioned.

Outdoor optical fiber cable shall be of loose tube, gel filled construction and shall be installed in
HDPE cable ducts or direct buried in plastic conduit. The cable shall have a non-metallic central
core sheathed with black polyethylene. An armored layer shall surround the inner sheath made
up of corrugated steel or aluminum tape at least 0.2 mm thick followed by an outer polyethylene
sheath.

Indoor optical fiber cable shall be of tight buffered construction and shall be installed in cable
ducts or on cable ladder. The cable shall have a non-metallic central core sheathed with black
polyethylene. A non-metallic strength layer shall surround the inner sheath followed by an outer
polyethylene sheath.

Single-mode optical fiber cables shall be designed to optimize transmission of light at both the
1310 nm and 1550 nm wavelengths. The core/cladding diameters shall be 9/125um.

Multi-mode optical fiber cables shall be designed to optimize transmission of light at the 850nm
wavelength. The core/cladding diameters shall be 62.5/125um.

12.3.5 FIBER CABLE JUNCTION BOXES

Fiber optic cable junction boxes shall provided where cables need to be joined. Junction boxes
shall:

e Support, organize, and protect the optical fibers and the fiber splices whilst ensuring that
the optical fiber minimum-bending radius is not exceeded

e Have no sharp edges or protrusions that may damage the optical fiber cable
e Provide entry for all cables

¢ Include number tags for tube and fiber identification
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e Be rated to IP65 in accordance with IEC 60529
e Be lockable

The Junction box shall be mounted on the wall or pedestal at a conveniently accessible height.

12.3.6 PATCH PANELS

Fiber optic cable termination patch panels shall provided where multi fiber cables are broken
out to connect to different equipment. Patch panels shall:

e Support, organize, and protect the optical fibers and the fiber splices whilst ensuring that
the optical fiber minimum-bending radius is not exceeded

e Have no sharp edges or protrusions that may damage the optical fiber cable
o Provide entry for all cables
¢ Include number tags for tube and fiber identification

e Provide mounting positions for the bulkhead FC/PC type connectors on which the cable
will be terminated

o Allow patching of fibers

The patch panel shall have a fiber capacity equal to the total number of fibers (connected and
spares) for all cables to be connected. Patch panels shall be designed for 19-inch rack mounting
within a standard equipment cabinet.

All unused couplings shall have protective dust covers. The patch area shall be accessible
behind a door or removable cover.

Sufficient factory manufactured patch cords with suitable color coding shall be provided.

12.3.7 FIBER CONNECTORS

All optical connectors shall be field installable and perfectly matched to the cable used. The
connectors shall provide tight fitting termination to the cladding and buffer coating. Epoxy
based or “hot melt” adhesives shall be used to bond the fiber and buffer to the connector ferrule
and body prior to polishing the end face. No dry-termination or “quick crimp” connectors are
allowed.

After termination with connectors, the fiber ends must be visually inspected at a magnification
of not less than 100 to check for cracks or pits in the end face of the fiber. If any irregularities
found cannot be removed by further polishing, the entire process must be redone by cutting off
and disposing the connector body.

Connectors shall have a maximum allowable connection loss of 0.3 dB per mated pair, as
measured per EA.-455-34, without use of index-matching gel (dry interfaces only). Single mode
connectors shall be capable of field installation on 9/125 micron fibers with 900um (OD)
buffers.

Each connector shall be of the industry standard FC/PC type, designed for single mode or
multimode tolerances, and shall meet or exceed the applicable provisions of EA.-455-5, 455-
2A, and 455-34, and shall be capable of 100 repeated matings with a maximum loss increase of
0.1 dB. Connectors shall incorporate a key-way design and shall have a zirconium ceramic
ferrule.
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Connector bodies and couplings shall be made of corrosion-resistant and oxidation-resistant
materials, such as nickel-plated zinc, designed to operate in humid environments without
degradation of surface finishes.

Where a termination enclosure is installed, all fibers of all cables are to be terminated on
“pigtails” with a minimum length of 1 m.

The pigtail shall be a Kevlar® reinforced and plastic coated optical fiber conformingto ITU T
Recommendation G.652. An FC/PC type connector shall terminate the pigtail.

The connector shall be inserted on the cable side of the bulkhead (feed-through) connector in
the termination enclosure.

All connectors shall be supplied with a removable cap to protect against moisture and dust
ingress when not connected.

12.3.8 NETWORK HARDWARE
12.3.8.1 LAN/WAN

The local area network (LAN) and site-wide wide area network (WAN) shall have dual
redundant network cabling. It shall have a minimum transmission speed of 100Mbps (IEEE
802.3u) using Cat 5e UTP (100BaseTX) or fiber optic (100BaseFX) cabling within a building,
and fiber optic (100BaseFX) cabling between buildings.

A single ring LAN/WAN topology is acceptable provided communications to any device is not
disrupted by a single break in the ring, and any break in the ring is immediately reported as an
alarm. Each path of duplicated WAN cabling between buildings shall be run via a separate
route.

Depending on the control system hardware, a lower level dual redundant Process Control
Network (PCN) may be provided based on the control system vendor technology.
12.3.8.2 Bridges, Hubs, Switches, Routers

Bridges, Hubs, Switches and Routers shall have at least 4 four spare ports. Network interface
hardware shall have sufficient processing capacity and bandwidth to cater for peak throughput
without slowing network traffic.

Network equipment shall be of the industrially hardened type and shall be capable of continuous
operation under the site environmental conditions.

All LAN/WAN network equipment installed on site shall obtain power either from the DC
battery system or from UPS supplied AC.
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13.0 PLANT AUXILIARY ELECTRICAL
EQUIPMENT

131 GENERAL

The plant auxiliary loads will be supplied at 400 V via two 11/0.415 kV auxiliary transformers
at the Power Plant. The auxiliary transformers will be located at the power generating plant
building together with the main 400 V switchboard. The auxiliary transformers will be sized to
allow direct on line starting of all motor loads. Auxiliary loads in the powerhouse and other
buildings on the site will be supplied from 400 V sub-boards fed from the main 400 V
switchboard.

13.1.1 LIGHTING

Lighting source types and minimum illumination level for various areas shall be as indicated in
Table 7. Design illumination levels shall follow recognized international standards for the type
and function of the rooms or areas being lit.

TABLE 7 LIGHTING SOURCE TYPES AND MINIMUM ILLUMINATION

AREA SOURCE TYPE INTENSITY (LUX)
Local control room Fluorescent 500
Roads/paths LPS 10
Transformer area LPS 50
Plant areas LPS 50
Ancillary buildings Fluorescent 300

All lighting fittings shall comply with IEC standard No. 598 on luminaries.

All fittings shall be entirely suitable for satisfactory operation in their installed locations, and
shall be supported in conformity with best trade practice. Fittings installed in Gas Hazard zones
shall be certified and in accordance with required codes.

Fittings for outdoor location shall be watertight, corrosion resistant, and comprise aluminum,
stainless steel, or lightweight ultraviolet (UV) light stabilized reinforced polyester materials.

The position of light fittings shall be confirmed with the Owner before finalizing cabling.

13.1.2 SOCKET OUTLETS
The Contractor shall install indoor and outdoor three phase and single phase sockets in positions
appropriate to anticipated use.

Socket outlets shall be distributed such that no item of equipment within the Plant perimeter
fence is further than 20 m away from a single and three phase outlet, unless hazardous zoning
requirements dictate otherwise.

13.1.3 PHASE BALANCING

The Contractor shall carefully adjust all electrical circuits so that equal electrical loading is
obtained for each phase.
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14.0 CIVIL WORKS

141 SCOPE OF SUPPLY

The civil works portion shall include:
e Preliminary and General works

o Site preparation including stripping, grading, compacting and leveling, and establishment
of facilities on site

e Temporary road access, drainage, fencing and gates for use during the construction period
e Soil investigation

e Surveying and setting out

o General excavation and backfilling

o Drainage and underground services

¢ Building and equipment foundations, bunkers, trenching for cables and pipes

o Building works for enclosures, laboratory, switchroom and control room

e Structural works for pipe bridges and equipment supports

¢ Reinstatement and landscaping

e Balance of civil works

o Water supply including new pumphouses, new downhole pumps, and pipeline
refurbishment

14.2 CIVIL DESIGN CRITERIA

Civil design shall be undertaken in accordance with the provisions of the Uniform Building
Code 1997, and the appropriate national design standards and codes of practice of Afghanistan,
or equivalent internationally accepted standards, whichever is more stringent. Design basis
parameters for civil design are provided in appendices.

1421 GEOTECHNICAL INVESTIGATION

The Contractor shall be responsible for the geotechnical design, and will have the complete
responsibility for the foundations design.

Geotechnical design basis parameters suitable for preliminary design are provided in
appendices. A preliminary geotechnical investigation program is being implemented in parallel
with Tender preparation and the updated data will be provided as soon as it becomes available.

The Contractor shall perform all additional geotechnical investigation required to be able to
complete the detailed design to a satisfactory level.

14.2.2 BULK EARTH WORKS
Bulk earthworks shall comprise:
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o Stripping and stockpiling topsoil; clearance of mines and unexploded ordinance by others

e Grading and leveling of site in preparation for construction within each battery limit

14.2.3 SITE ACCESS AND PLANT MAINTENANCE ACCESS ROADS
Access roads shall be provided, and shall comprise:

e Heavy duty asphalt two-lane plant access road from existing road network to plant gates
on suitably prepared sub-base

¢ Internal site access roads from steel mesh reinforced concrete slabs on suitably prepared
sub-base

e Truck loading area for chemicals and inert gases

14.24 DRAINAGE AND SEWERAGE
The drainage systems for the Power Plant and Gas Conditioning Plant shall include:

e Clean stormwater from buildings and hard stand areas piped to soakage

¢ Oily and potentially contaminated stormwater piped separately from clean stormwater to
packaged separation system and then to soakage

e Sanitary drains to packaged treatment system and then to soakage

14.2.5 FENCES, GATES AND LANDSCAPING
The following features shall be provided to plant perimeters:

¢ Vermin-proof perimeter fence or wall with barbed wire to perimeter of Gas Conditioning
Plant and switchyard. Signage will be provided on the fences in local languages and
symbolically to warn people of the dangers within the respective areas.

o Electrically operated sliding gates controlled from gatehouse to Gas Conditioning Plant

o Excess soil from site clearance to be spread evenly around the exterior of the site
perimeter or to a designated spoil disposal area and re-vegetated in keeping with the
prevailing natural environmental conditions. The spoil disposal area will designated by
the Owner.

14.2.6 FOUNDATIONS FOR PLANT AND EQUIPMENT

Foundations for plant and equipment shall be designed to resist all static, seismic and dynamic
loads from mounted equipment supported, in service and during installation, commissioning and
maintenance. Pad type footings or piled foundations are to be provided for all equipment with
allowable bearing and settlement criteria determined from the results of a site specific
geotechnical study. Foundations shall include the following features:

Excavated surfaces to be protected with a 50 mm layer of site concrete

Foundations to be constructed from reinforced concrete

All foundation sides to be cast against formwork

Concrete mix design and surface shape and finish of exterior foundations to provide
lifetime resistance to freeze-thaw action
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14.2.7 STAIRWAYS, LADDERS AND PLATFORMS

Access stairways, ladders and platforms shall be provided where personnel access is required
for inspection, operations or maintenance of plant. Ladders shall only be used where infrequent
access is required for observation only. All areas where maintenance is required shall be
accessible by stairways.

1428 GUARDHOUSE

The guardhouse shall be provided at the entrance gates to the site. The guardhouse shall be sized
for two guards per shift. It shall include power and communications facilities (CCTV, intercom
and telephone), have radiator heating, and air conditioning with small kitchen facilities and a
toilet.

1429 CHEMICAL STORAGE

Contractors shall determine and propose the size and configuration of these systems in
accordance with prudent utility practice. Sun and weather protection shall be provided.

14.2.10 CONTROL ROOM AND LABORATORY

Contractors shall determine and propose the size and configuration of these systems in
accordance with prudent utility practice. HVAC shall include 2 x 60% split air-conditioning
units sized for peak summer temperatures. In addition ventilation air in accordance with
International best practice shall be provided.

14.2.11 SWITCHROOM

The Contractor shall determine and propose the size and configuration of these systems in
accordance with prudent utility practice. HVAC will include 2 x 60% split air conditioning units
sized for peak summer temperatures.

14.2.12 ENGINEERING WORKSHOP AND BULK STORE

The Gas Conditioning Plant will make use of the existing facilities at the existing gas processing
plant. This will include workshops, warehouse, and laboratory.
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15.0 QARAKENT WATER SUPPLY

The pumping station shall be refurbished to ensure reliable supply to both the Gas Conditioning
and the Power Plant. Quantities of water required for the Power Plant shall be confirmed with
the Power Plant Contractor..

The water delivery to site is incorporated in the Gas Conditioning Plant contract including:
o Two (2) new wells including buildings and control and electrical reticulation
e Two (2) off borehole pumps
¢ Piping from wells to reservoirs
e Two (2) off transfer pumps to Gerqudug
¢ Miscellaneous fittings, elbows, pipeline, valves, filtration, etc.
¢ Miscellaneous electrical upgrading work, controls, and water metering
o Miscellaneous removal of existing redundant equipment
e Pumphouses

Water shall be treated before it is used as either hot pressurized water for amine regeneration, or
in the amine process as make-up water. The Gas Conditioning Plant Contactor shall be
responsible for water treatment for the amine process make-up water. The Power Plant
Contractor will be responsible for water treatment for the pressurized hot water circuit and all
other Power Plant requirements.

The composition of the supply raw water from the boreholes is not known. Water quality
analysis is being implemented in parallel with Tender preparation and the results will be made
available to Tenderers at the first available opportunity. This obviously has an impact on the
equipment required for treatment.

For the water quantities needed, it is expected that primary treatment to potable standard and a
small reverse osmosis units will be required for water treatment. These shall be provided under
the Gas Conditioning Contract.
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16.0 SERVICES

These shall be supplied as required by the Gas Conditioning Plant Contractor. The availability
of services must be considered when designing the plant to meet the availability criteria under
this contract.
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17.0 OPERATIONS AND MAINTENANCE

171 GENERAL

The Contract for the supply and construction of the Gas Conditioning Plant will also include
operational and maintenance components.

Whilst the Owner will provide operations and maintenance staff, they will work under the
direction and supervision of the Contractor until the completion of the first maintenance cycle.
The end of the first maintenance cycle shall be the completion of the first major plant shutdown
to inspect pressure vessels and the carrying out of necessary overhauls of plant equipment. This
period is expected to be approximately 24 months from plant commissioning and should
coincide with the termination of the Defects Liability Period over which the Contractor is
responsible for repairing all breakages, warranty work and rectification of design deficiencies.
By this time, all plant operators should be proficient and knowledgeable of all aspects of
operation and maintenance of the Plant.

The Tenderers are to propose a handover schedule and cost information relating to the O&M
phase of the contract with their Tender.

The O&M Contract will provide all spare and replacement parts for the first year of operation. It
will be the responsibility of the GoA to provide consumables such as natural gas and oil
throughout the life of the facility.

17.2 TRAINING

To ensure training occurs in an orderly fashion, it is envisaged that a number of GoA personnel
will travel to similar plants elsewhere in the world. Typically, this will involve 12 man months
of offshore training total for the Gas Conditioning Plant.

Costs and details of the basis of the costs shall be included in the Tender.

17.21 GENERAL
All employees will require site induction, including training on:

Hazard identification
H,S gas dangers
Chemical spills

Fires

Emergency evacuation
Security and safety

All maintenance and engineering staff shall be site inducted, plus receive further training on:

Hot work

Confined space

High voltage equipment

Pressurized hot water systems

Handling glycols (TEG and MEG) and amine
Computers

Computer maintenance management system provided
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17.2.2 PLANT OPERATORS

Plant operators shall be trained in all aspects of the operation of the installed plant. This will
best be achieved by specialist attention to individual items as necessary for each person on-site
and for a set of operators at the manufacturer’s work site and during the two year supervision
period.

17.3 TOOLS AND EQUIPMENT

The following workshop tools and equipment shall be supplied by the Contractor under this
Contract.

e Vehicles
— Forklift 4 tonne capacity
— Mobile crane truck (4WD all-terrain capable) with 2 tonne crane and 2 tonne deck
— Tractor with front-loading bucket

e Workshop machines

Radial arm drill

Drill press 50 mm capacity milling machine

Hydraulic press
— Lathe
o Portable electric and pneumatic powered hand tools
— Drills
— Grinders
e Welding equipment
— Manual arc welding
— MIG/TIG welder plant
— LPG torch and bottles with selection of heads and tips
— Masks, goggles, gloves, consumables
e Lifting equipment
— Engine rigging/lifting tools.
— Chain blocks
— Block and tackle with ropes.
— Jig tools and specialist boring and facing repair machines.
— Hydraulic rams, jacks and sets of tools for recommended requirements
— Full sets of hand tools including rigging and hauling items for general workshop use
o General engineering equipment

— Pipe fitting and holding devices—general requirements
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Work benches
Vices

Wheel pullers
Clamps

Portable equipment

Generators 2 x4 kW for tools and emergency lighting
Pumps as required
Fans and blowers

LPG fired hot air blower/heater

Electrical and instrument test equipment

Relay test injection set
Electrical instrument calibration set—standard capability

Pressure gauge and transducer test / calibration set— standard capability (dead weight
tester)

15 kV insulation test set

HV test set AC VLF /DC as necessary and appropriate

Low resistance test set—contact /continuity tester

Portable ammeters and voltmeters-various for each technician
Earth testing set

HV test probes and HV phasing test set

Insulation oil test set

Portable data logger/disturbance recorder

Computer support equipment

Data and signal analyzer

Data logger-system analyzer

Specialist engine management programmer unit if recommended or provided
Network analysis software and additional PC for analysis and diagnostics

Any other specialist tools recommended by specific supplier to service plant provided

Operational support equipment

Electrical earthing equipment
Locking and isolation devices, as necessary

Portable radio communications devices—personal hands free communications
included if noise protection is necessary

Noise protection equipment for all staff

Operations and Maintenance 87



Development of a Gas-Fired Thermal Power Facility in Sheberghan
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Toilet and health protection within plant—separate staff areas for facilities
Personal protection equipment for all aspects of plant

Gas—fuel

Heat- engine and steam raising-exhaust /turbo

Noise—earmuffs, noise defenders

Electrical—gloves and insulated covers

Compressed air—face shield and covers

Security

Weather environment—clothing and protection from elements

Falls and slips—walkways and stairs

Chemical laboratory equipment

Laboratory standard gas analyzers

Titration and general laboratory equipment necessary to conduct all routine and non
routine testing and analyses

Manufacturer’s special tools as recommended by Gas Conditioning Plant Contractor
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18.0 CIVIL DESIGN CRITERIA

18.1 GENERAL

18.11 SCOPE

These general design criteria cover the requirements and conditions to be met for the design of
raw gas processing, power generation, civil and building works for the project.

18.1.2 LOCATION

The Sheberghan Thermal Power facility is located at Gerqudug, approximately 20km to the
Southwest of Sheberghan City in Jowzjan Province, northwest Afghanistan. The facility is to be
sited on vacant land immediately to the north of the existing gas processing plant owned and
operated by the Afghan Gas Company, and immediately to the south of the existing high
voltage substation owned and operated by the Afghanistan Electricity Enterprise Da
Afghanistan Breshna Moassesa (DABM)

18.2 CIVIL DESIGN CRITERIA

18.21 GENERAL

The applicable standard for civil and structural design shall be the US Uniform Building Code
(UBC), and referenced codes of practice. For the purposes of cross referencing individual
clauses of the UBC, the 1997 edition has been used in the preparation of this document.

Structures will be designed by Limit State design methods conforming to criteria stated herein
and appropriate codes of practice.

Buildings, structures and their foundations shall be designed for dead loads, live loads, wind
loads, snow loads, seismic loads, crane loads, equipment loads, etc. Combinations of loads shall
be in accordance with the requirements of UBC Volume 2, Section 1612.

18.3 DEAD LOADS

18.3.1 SELF WEIGHT LOADS OF BUILDINGS AND STRUCTURES

Dead loads due to weight of permanent structural elements of buildings, such as foundations,
walls, floors, roofs are generally vertical loads. Typical unit densities are summarized below:

Steel 77.0 KN/m?
Aluminum 28.0 kN/m®
Reinforced concrete 24.0 kN/m®
Pre-stressed concrete 24.0 kN/m®
Wood 8.0 kN/m®

Asphaltic concrete 23.0 kN/m?
Soil 18.0 kN/m®
Soil (submerged) 8.0 kN/m?

Gravel 19.0 kN/m?
Masonry 21.0 kKN/m?
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18.3.2 EQUIPMENT LOADS

Equipment loads are to be indicated on the load plans as dead loads (permanent) and include all
loads due to the dead, operating and test weight of plant components.

18.4 LIVE LOADS

Live loads or variable loads are all non-permanent in nature and occurring over areas not
occupied by fixed equipment.

Where equipment loads are taken into account, live loads on the related areas need not be
considered in addition.

Loads for the lay-down of components during erection/construction works shall be shown on
separate drawings produced by the Plant VVendor.

The ground level floor slab of the building shall be designed for a minimum live load of 10 kPa.

Stairs and access platforms not subject to assembly/maintenance loads shall be designed for a
minimum live load of 5 kPa.

Trench covers not accessible to heavy wheeled traffic shall be designed for a minimum live load
of 5 kPa.

Non-trafficable roofs shall be designed for a minimum live load of 0.25 kPa.

All other live load situations shall be determined according to UBC Volume 2, Chapter 16
Division 1.

18.5 SNOW LOADS

Buildings and structures shall be designed, where practicable, to preclude the build up of snow.

Design for snow loads shall be according to the requirements of UBC Volume 2, Chapter 16
Division 11, using a design snow load, S, of 0.5 kPa.

18.6 WIND LOADS

Design of buildings and structures for wind loads shall be in accordance with the requirements
of UBC Volume 2, Chapter 16 Division Ill, for exposure class C.

The following basic wind speeds shall apply:

Basic wind speed for deflection limits: 24 m/s (3-second gust)
Basic wind speed for strength: 30 m/s (3-second gust)
Basic wind speed for dynamic effects: 24 m/s (mean hourly wind speed)

18.7 EARTHQUAKE LOADS

Design of buildings, structures, equipment and associated supports for earthquake effects shall
be undertaken in accordance with the requirements of UBC Volume 2, Chapter 16 Division 1V.
Limit state design using equivalent static or a dynamic method is permissible.

The site seismic hazard characteristics shall be determined by specific study as part of the
detailed design. For the purposes of preliminary design, the following parameters shall be
applied to determine design seismic response coefficients:

90 Civil Design Criteria



Technical Specifications—Gas Conditioning Plant

e Seismic Zone 4

¢ Soil profile type SD

18.8 CRANE LOADS

The vertical loads and wheel geometry from electric overhead traveling cranes/monorails and
hoists, as required, shall be as per supplier’s loading data.

Structural actions resulting from the operation of cranes shall be factored to include dynamic
and impact effects according to the requirements of UBC Volume 2, Chapter 16 Table 16-B.

18.9 EARTH PRESSURES

For non-cohesive backfill:

1-sin - ,

K, = M = Coefficient of active earth pressure
(L+sing)
1+sin - .

p = M = Coefficient of passive earth pressure

(1-sing)

K, =1-sin¢g = Coefficient of earth pressure at rest.

Active soil pressure = p,=K,.7h

Passive soil pressure = p,=K,»h

Where y =density of soil

For design of all walls below ground, a surcharge of 10 kPa shall be applied unless it is known
that a larger load will act in the vicinity.

18.10 GROUNDWATER PRESSURES

Subject to confirmation during the preliminary geotechnical investigation, the groundwater table
is estimated to be at least 10 m below existing ground level. Thus, groundwater pressure loads
need not be considered on buried structures.

18.11 CONSTRUCTION LOADS

All structural components will be designed for the anticipated loading imposed during
construction.

18.12 LOAD COMBINATIONS

Load combinations shall conform to the requirements of UBC Volume 2, Chapter 16 Division I.
Load factors for the following special loads shall be applied in addition to prescribed Division |
loads, when designing for strength.

Crane loads: 1.6 with load combinations involving dead, live and snow; 1.0 with wind or
earthquake.
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Plant operating loads, (including piping): 1.6 with load combinations involving dead, live, snow
and wind; 1.2 with earthquake

Suppliers may propose load factors for load combinations where special short-term or unusual
load conditions co-exist with the combinations specified above.

18.13 DEFLECTION LIMITS

Deflection limits for serviceability limit state conditions shall be in accordance with the
requirements of UBC Volume 2, Chapter 16 Division I.

18.14 STABILITY OF STRUCTURE

Each structure or part thereof shall be designed to prevent instability due to overturning, uplift
and sliding, with factors of safety above working loads of 2.0, 1.5 and 1.5 respectively.

18.15 FOUNDATION DESIGN

Detailed foundation design for plant and associated buildings and structures will require a
targeted geotechnical investigation to determine the most appropriate foundation system for
individual load intensities and actual site conditions.

For the purposes of preliminary design, the following parameters shall be used assuming
shallow foundation design can be adopted throughout:

Bulk density, y = 19 kN/m® for retaining, 18 kN/m? for uplift resistance
Buoyant density, y' = 9 kN/m? for retaining, 8 kN/m?® for uplift resistance
Friction angle, ¢ = 30°

Bearing capacities: 300 kPa ultimate soil strength
100 kPa net for un-factored loads excluding seismic
150 kPa net for un-factored loads including seismic

18.16 DESIGN OF DRAINAGE SYSTEMS

18.16.1 GENERAL

The drainage system shall be a combination of curb and channel combined with an underground
piping system, packaged on site treatment, and soakage.

Drainage shall be separated into:

Closed oily drains (process drains not described here)
Stormwater

Sanitary sewer

Hazardous open drains / contaminated water
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18.16.2 STORMWATER

Stormwater systems shall be designed using the Rational Method, assuming rainfall intensity of
100 mm per hour for a 10-minute duration storm. Coefficients for stormwater are shown in
Table 8.

TABLE 8 COEFFICIENTS FOR STORMWATER SYSTEM DESIGN

LOCATION COEFFICIENT
Buildings 0.90
Concrete / asphalt 0.90
Gravel areas 0.35
Non-paved areas 0.30

The soils at the site exhibit high permeability characteristics. For the purposes of preliminary
design, runoff from paved areas may be collected and piped to localized soak pits. Percolation
tests shall be undertaken as part of the detailed design process to determine soak pit sizes.

Runoff from the roofs of buildings and other structures need not be collected and the design
may allow discharge directly to the ground. A concrete apron shall be provided in the splash
zone at ground level around all such structures to prevent scour. The apron shall be formed with
a cross fall away from the structure with adequate provision for soakage.

18.16.3 SANITARY SEWER

Sewage shall be collected from each point source and piped to an on site treatment system. An
example of a suitable system is a two chamber septic tank with an effluent screen on the
primary tank outlet and effluent siphon system in the secondary tank to pulse dose the
downstream disposal field. The system shall be suitably located to enable both tanks to be
periodically maintained and pumped out, and adjacent to a remote area of the site for the
disposal field.

18.16.4 CONTAMINATED WATER

All outdoor equipment for which the risk of contaminant leakage (oil, glycol, process
chemicals, boiler blowdown, etc.) exists, shall be surrounded by a suitable bund (dike) capable
of containing the entire contents of the equipment. An independent drainage system shall be
provided which collects potentially contaminated water and pipes it to a proprietary packaged
treatment system.

18.17 ROAD AND YARD PAVING

All plant roads shall be reinforced concrete with an approved joint system. The road cross
sections shall be sloped to achieve positive drainage.

Design vehicle loads for roads and pavement areas shall account for all construction and
anticipated maintenance related traffic. The minimum acceptable wheel and lane load
configuration for all site access and maintenance roads shall be the HS20-44 designation
adopted by the American Association of State Highway and Transportation Officials
(AASHTO), and described in the AASHTO Standard Specifications for Highway Bridges 16th
edition, Division I—Design, Section 3.7.
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APPENDIX 1 DRAWINGS

ITEM NO DRAWING NO REV STATUS TITLE

1 1020 D Process Flow Diagram (0.18% H,S)

2 1021 F Gas Distribution Network

3 1022 F Gas Gathering Gerquduq

4 1023A G Gerqudug H,S Removal

5 1023B F Gerqudug Dehydration

6 1024 F Power Plant- Gas Engine Option

7 1025 G Water Supply

8 1026 B Gerqudug Chemical Dosing

9 1027 B Gerqudug TEG Solvent Recovery

10 1028 Cc Gerqudug Flare System

11 1029 Cc Gerqudug Wastewater Treatment

12 1030 B Gerqudug Fuel Gas System

13 1031 C Yatimtag Gas Production Station—Information
only

14 1032 C Combined Cycle Gas Turbine Power Plant

15 1414 F Site Layout Option 1 (New Building)

16 1415 E Plant, Equipment and Basic Piping Layout Power
Station Option 1

17 1416 D Plant, Equipment and Basic Piping Layout Gas
Treatment Plant Option 1

18 1511 F Control System Block Diagram

19 1512 F Power Plant 11kV Single Line Diagram

20 1513 D Power Plant 400V Single Line Diagram
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SCHEDULE OF TECHNICAL DATA






Sheberghan Gas Conditioning Plant — Technical Data Sheets

Schedule of Technical Data

Tenderer’s Name

A.1 Process Guarantees
The Tenderer is to provide the following data with as an attachment to the Tender. The costs
of the Tenderer’s proposal shall be based upon the data in this attachment.

Tenderer’s note — Normal Temperature and Pressure (NTP) is 20 °C, 1 atmosphere of
1.01325 BarA.

A.1.1 The Gas Conditioning Plant’s productive capacity of conditioned gas will not be

less than Nm®/year. Tenderer is to specify the ambient conditions
at which this guaranteed productive capacity will be met.

Ambient temperature °C (Minimum)

Ambient temperature °C (Maximum)

Ambient pressure hPa (millibars)

Ambient humidity (if relevant) %

Correction curves or factors for ambient conditions different to those set out above
are to be supplied to allow calculation of corrected performance to verify the
Guaranteed Performance during acceptance tests.

A.1.2 The Gas Conditioning Plant’s guaranteed continuous maximum rate of production
will be not less than Nm?®/hr corrected to the
ambient conditions set out in Clause A.1.1.

A.1.3 Conditioned Gas Quality for sale is guaranteed to meet the following parameters:

Fuel Condition Tenderer’s Design Limiting Value Units
Value
Sulfur compounds as <0.54 mg H,S / MJ
H,S

Halide compounds as 0 mg CI'/MJ
Cr
Ammonia 0 mg NHs/ MJ
Oil content <1.19 mg/ MJ
Particulates in fuel <0.8 mg / MJ
Particulate size in fuel <1 micron
Sodium + Potassium <0.24 ppmv
Maximum temperature 60 C
Minimum temperature 10 C
Fuel pressure >4.50 Bar g
Fuel pressure +0.069 Bar
fluctuation
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Sheberghan Gas Conditioning Plant — Technical Data Sheets

Rate of change of fuel Hold—to be Bar / minute
pressure confirmed by Power

Plant prime mover

manufacturer
Water Content <100 mg/Nm’
Water dew point >28 "C below export

temperature
Hydrocarbon dew point >28 'C below export

temperature

Al4

A.l5

Alb6

Al7

A.l8

The electric power consumed to produce conditioned gas at the guaranteed rate
specified in clause A 1.2 shall not exceed kW measured at the
incoming power meter for the site. The plant shall be running at a steady state for
not less than two hours before the trial and during the trial period as agreed in
accordance with the Test Procedures set out in the Specifications.

Tenderer is to specify the maximum process pressure drop over the Gas
Conditioning Plant when running at nameplate production rate. Pressure drop will
be measured as the difference between the incoming gas pressure at the point the
gas line enters the Gas Conditioning Plant metering station and the pressure of the
gas as it enters the Power Plant metering station.

Maximum clean plant pressure drop at commissioning Bar
Maximum dirty plant pressure drop Bar

The quantity of gas consumed by the process of conditioning the gas (Gas
Conditioning Plant parasitic loads) will not exceed Nm?®/hr at the
guaranteed rate of production specified in clause A 1.2. The plant shall be running at
a steady state for a period before the trial and during the trial period as agreed in
accordance with the Test Procedures set out in the Specifications.

Design plant parasitic gas loads are:
Gas Consumer (e.g., TEG Reboiler) Quantity — Nm*/hr
Flare sustaining gas
glycol regeneration

Design raw water consumption rate is m3/yr.
Maximum raw water consumption used by the Gas Conditioning process shall be
not greater than m?3/yr. (This excludes fire

fighting water.)

Quantity of raw water to be supplied to the Power Plant water treatment plant for
normal operations at full power (except fire water) is m*/day.
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Sheberghan Gas Conditioning Plant — Technical Data Sheets

A.1.9 Quantity of hot water required from the new Power Plant (depending upon Power

A.1.10

Alll

Plant prime mover selected, hot water may not be available from CCT option;
however, steam or hot heat transfer fluid may be available) :

Normal m*/hr

Maximum m*/hr

Temperature in C

Temperature out 'C at normal consumption rate

Temperature out ‘C at maximum consumption rate
Guaranteed plant availability will not be less than % of the time

in any 12-month period.

Guaranteed plant availability will not be less than % of the time
in any 24-month period.

A.1.12 Consumption of treatment chemicals for inhibiting pipeline corrosion and treatment of

water shall not exceed the values set out below.

Consumption of make up methyl ethyl glycol corrosion inhibitor shall not exceed

m3/yr.
Design consumption rate of methyl ethyl glycol is me/yr.
Consumption of amine stripper solution shall not exceed m*/yr. Design
consumption rate of amine is me/yr.

Consumption of make up triethylene glycol solution shall not exceed
3
m°/yr.

Design consumption rate of triethylene glycol is me/yr.

A.1.13 Guaranteed maximum noise levels

The Tenderer guarantees the sound levels set out in the Specifications will not be
exceeded.

Location Max Sound Level Tenderer Confirms Proposal

Meets this Criteria

1 m from any surface of 86 dBA A weighted scale
operating plant

Site boundary SPLA of Lig =70 dBA
Control room SPLA not greater than 55
dBA
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Sheberghan Gas Conditioning Plant — Technical Data Sheets

A.1.14 Air Emissions

The Tenderer guarantees air emissions meet World Bank Group General
Environmental Guidelines or local codes, whichever are the more stringent.

Air Emission Levels

Capacity Concentration at the Boundary
Compound 50% 100% 24-hour average | Annual Arithmetic
Mean
SO, mg/Nm’ mg/Nm’ mg/Nm’ mg/Nm’
ppmv _ ppmv
co mg/Nm? mg/Nm?
ppmv _ ppmv
NOXx mg/Nm?® mg/Nm?® mg/Nm?® mg/Nm?®
ppmv _ ppmv
Particulates mg/Nm?® mg/Nm?® mg/Nm?® mg/Nm?®
ppmv _ ppmv
Other
identifiable
species
mg/Nm’ mg/Nm’
ppmv _ ppmv
mg/Nm? mg/Nm?
ppmv _ ppmv

A.2 Technical Information and Data

The Tenderer is to provide the following data and information relating to the
Tenderer’s proposal. Information not available at the time of Tendering will need to

be provided at the time of tender negotiation.

Technical Data

Item
No Description of Plant Item Units

Tenderer’s Offer

1 Amine Plant

la Metering Skid
Design standard
Design gas flow rate Nm®/hr
Type of meter
Manufacturer of meters
Type of filter
Manufacturer of filter
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Sheberghan Gas Conditioning Plant — Technical Data Sheets

Technical Data

Item
No Description of Plant Item Units Tenderer’s Offer

Type of ESD valve
Materials of construction

1b Slug Catcher Knock-out Vessel
Design standard

Design pressure Bar g
Operating pressure Bar g
Length and diameter of vessel mxm
Temperature of gas entering C
separator

Materials of construction

1c Amine Contactor Tower
Design standard

Pressure rating Bar g
Operating temperature C
Gas flow rate Nm®/hr
Inlet moisture concentration mg/Nm?®
Outlet moisture concentration mg/Nm®
Inlet H,S concentration mg/Nm?®
Outlet H,S concentration mg/Nm®
Lean amine flow rate ka/hr
Contactor height m
Contactor diameter m

Packing type or internal
configuration
Materials of construction

1d Water Scrubber Vessel
Design standard

Design pressure Bar g

Operating pressure Bar g

Length and diameter of vessel mxm

Temperature of gas entering C
separator

Materials of construction

le Sweet Gas Cooler

Design standard

No. of fans

Installed fan power — total
Design ambient air temp
Design gas inlet temperature
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Sheberghan Gas Conditioning Plant — Technical Data Sheets

Technical Data

Item
No Description of Plant Item Units Tenderer’s Offer

Design outlet gas temperature

Design heat transfer rate

Configuration (horizontal, vertical
A-frame, etc.)

Materials of construction

1f Flash Vessel
Design standard

Design pressure Bar g

Operating pressure Bar g

Length and diameter of vessel mxm

Temperature of gas entering C
separator

Materials of construction

19 Amine Reboiler
Design standard
Manufacturer
Model no.
Operating pressure Bar ¢
Operating temperature ’
Rated evaporative rate ka/hr
Heating gas consumption rate- Nm*/hr
normal
Heating gas consumption rate- Nm*/hr
maximum
Materials of construction

1h Amine Stripper column

Design standard

Manufacturer

Model no.

Pressure rating Bar g

Design temperature ’

Description of tower
internal/packings

Outside dimensions mxm

Materials of construction
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Technical Data

ltem
No

Description of Plant Item

Units

Tenderer’s Offer

1i

Reflux Drum

Design standard

Manufacturer

Model no.

Pressure rating

Internals description (shell and
tube?)

Horizontal or vertical

Design condensation rate

Materials of construction

Bar g

kg/hr

1)

Lean Booster Pump

Quantity

Design standard

Manufacturer

Model no.

Type of pump (centrifugal,
horizontal, vertical shaft, etc.)

Design pumping rate

Design operating head

Materials of construction

Power consumption at design flow

kg/sec
mH

kWe

1k

Lean Rich Amine Heat Exchanger
Design standard

Manufacturer

Model no.

Pressure rating

Type of heat exchanger

Transfer area

Design energy transferred
Dimensions

Materials of construction

Bar g

kw
m x m

1l

Lean Amine Cooler

Design standard

Manufacturer

Model no.

No of fans

Installed fan power — total
Design ambient air temp
Design TEG inlet temperature
Design outlet TEG temperature
Design heat transfer rate
Configuration (horizontal, vertical

kWe
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Technical Data

Item
No Description of Plant Item Units Tenderer’s Offer

A-frame, etc.)
Materials of construction

im Lean HP Amine Pump

Quantity

Design standard

Manufacturer

Model no.

Type of pump (centrifugal,
horizontal, vertical shaft, etc.)

Design pumping rate kg/sec

Design operating head mH

Max body pressure Bar g

Materials of construction

Power consumption at design flow kWe

1n Lean Amine Filters
Design Code
Manufacturer

Model no.

Simplex or duplex?
Pressure rating Bar g
Filter arrestance
Delta P at rated flow Bar
Materials of construction

1o Amine Flash Cooler

Design standard

Manufacturer

Model no.

No of fans

Installed fan power — total kw

Design ambient air temp C

Design Amine inlet temperature C

Design outlet Amine temperature C

Design heat transfer rate kw

Configuration (horizontal, vertical
A-frame, etc.)

Materials of construction

1p Amine Flash Drum
Design standard
Pressure rating Bar g
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Technical Data

Item
No Description of Plant Item Units Tenderer’s Offer

Volume m®
Dimensions mxm
Materials of construction

1q Slug Catcher Separator
Design standard
Pressure rating Bar g
Volume m®
Dimensions mxm
Materials of construction

2 GCG -Triethylene Glycol
Plant

2a TEG Contactor Tower
Design standard
Manufacturer
Model no.
Pressure rating Bar g
Operating temperature C
Gas flow rate Nm®/hr
Inlet moisture concentration mg/Nm?®
Outlet moisture concentration mg/Nm?®
Lean TEG flow rate kg/sec
Contactor height m
Contactor diameter m
Packing type or internal

configuration

Materials of construction

2b TEG Gas /Gas Heat Exchanger
Design standard
Manufacturer
Model no.
Pressure rating Bar ¢
Type of heat exchanger
Transfer area m?
Design energy transferred kw
Dimensions mxm
Materials of construction

2¢ TEG Low Temperature

Separator
Design standard
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Technical Data

Item
No Description of Plant Item Units Tenderer’s Offer
Pressure rating Bar g
Volume m?®
Dimensions mxm

Materials of construction

2d TEG Injection Package

2e TEG filters

Design Code
Manufacturer
Model no.
Simplex or duplex?
Pressure rating Bar g
Filter arrestance
Delta P at rated flow. Bar
Materials of construction
2f Reflux Condenser
Design standard
Manufacturer
Model no.
Design pressures (shell and tube Bar g
sides)
Design solvent inlet temperature C
Design outlet solvent temperature C
Design heat transfer rate kw

Materials of construction

29 Lean Rich TEG Heat Exchanger
Design standard

Manufacturer

Model no.

Pressure rating Bar g
Type of heat exchanger

Transfer area m?
Design energy transferred kw
Dimensions mxm

Materials of construction

2h Lean TEG pumps

Quantity

Design standard

Manufacturer

Model no.

Type of pump (centrifugal,
horizontal, vertical shaft, etc.)

Design pumping rate kg/sec
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Technical Data

Item
No Description of Plant Item Units Tenderer’s Offer
Design operating head mH
Materials of construction
Power consumption at design flow kWe
2i Trim Cooler

Design standard

Manufacturer’s name

Model no.

No of fans

Installed fan power — total kw

Design ambient air temp

Design amine inlet temperature

Design outlet amine temperature

Design heat transfer rate Kk

Configuration (horizontal, vertical
A-frame, etc.)

Materials of construction

2 TEG Flash Drum
Design standard

Pressure rating kPa
Volume m
Dimensions mxm

Materials of construction

2k Solvent Recovery Condenser

Design standard

No. of fans

Installed fan power — total kw

Design ambient air temp

Design solvent inlet temperature

Design outlet solvent temperature

Design heat transfer rate K

Configuration (horizontal, vertical
A-frame, etc.)

Materials of construction

2l Solvent Recovery Drum
Design standard

Pressure rating

Volume m
Dimensions mxm

Page 11 of 31




Sheberghan Gas Conditioning Plant — Technical Data Sheets

Technical Data

Item
No Description of Plant Item Units Tenderer’s Offer

Materials of construction

2m Rich TEG Stripper
Manufacturer’s name

Model no.

Design standard

Design pressures (shell and tube Bar g
sides)

Design solvent inlet temperature C

Design outlet solvent temperature C

Design heat transfer rate kw

Materials of construction

2n TEG Reboiler
Design standard
Manufacturers name

Model no.

Operating pressure Bar ¢

Operating temperature C

Rated evaporative rate kg/sec

Heating gas consumption rate- Nm*/hr
normal

Heating gas consumption rate- Nm*/hr
maximum

Materials of construction

20 Lean TEG Stripper
Manufacturer’s name

Model no.

Design standard

Design pressures (shell and tube Bar g
sides)

Design solvent inlet temperature C

Design outlet solvent temperature C

Design heat transfer rate kw

Materials of construction

2p TEG Surge Drum
Design standard

Pressure rating Bar g
Volume m
Dimensions mxm

Materials of construction
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Technical Data

ltem
No

Description of Plant Item

Units Tenderer’s Offer

2q

TEG Return Pump

Quantity

Design standard

Manufacturer

Model no.

Type of pump (centrifugal,
horizontal, vertical shaft, etc.)

Design pumping rate

Design operating head

Materials of construction

Power consumption at design flow

kg/sec
mH

kWe

2r

TEG Storage Tank

Quantity

Design standard

Tank volume

Type (horizontal, vertical, etc.)
Materials of construction

2s

Solvent Heater

Manufacturer’s name

Model no.

Design standard

Design pressures (shell and tube
sides)

Design solvent inlet temperature

Design outlet solvent temperature

Design heat transfer rate

Materials of construction

Bar g

o

kw

2t

Solvent Drier

Manufacturer’s name

Model no.

Design standard

Design pressures (shell and tube
sides)

Design solvent inlet temperature

Design outlet solvent temperature

Design heat transfer rate

Materials of construction
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Technical Data

ltem
No

Description of Plant Item

Units Tenderer’s Offer

2u

Solvent / Water Condenser

Design standard

No of fans

Installed fan power — total

Design ambient air temp

Design solvent inlet temperature

Design outlet solvent temperature

Design heat transfer rate

Configuration (horizontal, vertical
A-frame, etc.)

Materials of construction

2V

TEG Surge Drum (solvent
recovery)

Design standard

Pressure rating

Volume

Dimensions

Materials of construction

Bar g
3

mxm

2w

Solvent pumps A/B

Quantity

Design standard

Manufacturer

Model no.

Type of pump (centrifugal,
horizontal, vertical shaft, etc.)

Design pumping rate

Design operating head

Materials of construction

Power consumption at design flow

kg/sec
mH

kWe

2X

Solvent Filter / Coalescer
Design code

Manufacturer

Model no.

Simplex or duplex?
Pressure rating

Filter arrestance

Delta P at rated flow
Materials of construction

Bar g

Bar
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Technical Data

ltem
No

Description of Plant Item

Units

Tenderer’s Offer

GCP—MEG Chemical Dosing

3a

MEG Regeneration Package

Flare and Wastewater Systems

4a

High Pressure Flare Knock-out
Vessel

Design standard

Pressure rating

Volume

Dimensions

Materials of construction

Trace heater power

Bar g
3
mxm

kWe

4b

Low Pressure Flare Knock-out
Vessel

Design standard

Pressure rating

Volume

Dimensions

Materials of construction

Trace heater power

Bar g
3
mxm

kWe

4c

High Pressure Flare Liquids

Pump

Quantity

Design standard

Manufacturer

Model no.

Type of pump (centrifugal,
horizontal, vertical shaft, etc.)

Design pumping rate

Design operating head

Materials of construction

Power consumption at design flow

kg/sec

kWe

4d

Low Pressure Flare Liquids

Pump

Quantity

Design standard

Manufacturer

Model no.

Type of pump (centrifugal,
horizontal, vertical shaft, etc.)
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Technical Data

Item
No Description of Plant Item Units Tenderer’s Offer

Design pumping rate kg/sec
Design operating head mH
Materials of construction
Power consumption at design flow kWe

4e Flare Stack
Design maximum gas flow rate Nm®h
Design efflux velocity m/sec
Height and diameter mxm
Cantilevered or guyed
Materials of construction

4f Closed Drains Drum
Design standard
Pressure rating Bar g
Volume m?®
Dimensions mxm

Materials of construction

49 Oily Slops Recovery Pumps

Quantity

Design standard

Manufacturer

Model no.

Type of pump (centrifugal,
horizontal, vertical shaft, etc.)

Design pumping rate kg/sec

Design operating head mH

Materials of construction

Power consumption at design flow kWe

4h Oily Water Recovery Pumps

Quantity

Design standard

Manufacturer

Model no.

Type of pump (centrifugal,
horizontal, vertical shaft, etc.)

Design pumping rate kg/sec

Design operating head mH

Materials of construction

Power consumption at design flow kWe
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Technical Data

Item
No Description of Plant Item Units Tenderer’s Offer
4i Produced Water Degasser
Design standard
Pressure rating Bar g
Volume m?®
Dimensions mxm

Materials of construction

4j API Interceptor Skimmer Pump

Quantity

Design standard

Manufacturer

Model no.

Type of pump (centrifugal,
horizontal, vertical shaft, etc.)

Design pumping rate kg/sec

Design operating head mH

Materials of construction

Power consumption at design flow kWe

4k Slops Tank
Quantity
Design standard
Tank volume m
Type (horizontal, vertical, etc.)
Materials of construction

41 Slops Pumps

Quantity

Design standard

Manufacturer

Model no.

Type of pump (centrifugal,
horizontal, vertical shaft, etc.)

Design pumping rate kg/sec
Design operating head mH
Materials of construction

Power consumption at design flow kWe

5 Fuel Gas System

5a Fuel Gas Knockout Vessel
Design standard
Pressure rating Bar g

Page 17 of 31




Sheberghan Gas Conditioning Plant — Technical Data Sheets

Technical Data

Item
No Description of Plant Item Units Tenderer’s Offer
Volume m®
Dimensions mxm

Materials of construction

6 Water Supply

6a New Wells and Pumps at

Qarakent

Quantity

Design standard

Manufacturer

Model no.

Type of pump (centrifugal,
horizontal, vertical shaft, etc.)

Design pumping rate mg/sec

Design operating head mH

Materials of construction

Power consumption at design flow kWe

6b New Transfer Pumps

Quantity

Design standard

Manufacturer

Model no.

Type of pump (centrifugal,
horizontal, vertical shaft, etc.)

Design pumping rate kg/sec

Design operating head mH

Materials of construction

Power consumption at design flow, kWe

each

6c Replacement Fire Pumps (if

required)

Quantity

Design standard

Manufacturer

Model no.

Type of pump (centrifugal,
horizontal, vertical shaft, etc.)

Design pumping rate kg/sec

Design operating head mH

Materials of construction

Power consumption at design flow, kWe

each
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Technical Data

Item
No Description of Plant Item Units Tenderer’s Offer

6d Back-up Diesel-powered Fire

Pump

Quantity

Design standard

Manufacturer

Model no.

Type of pump (centrifugal,
horizontal, vertical shaft, etc.)

Design pumping rate kg/sec

Design operating head mH

Materials of construction

Power consumption at design flow, kWe

each

6e Replacement Service -water

Pumps (if required)

Quantity

Design standard

Manufacturer

Model no.

Type of pump (centrifugal,
horizontal, vertical shaft, etc.)

Design pumping rate kg/sec

Design operating head mH

Materials of construction

Power consumption at design flow, kWe

each

6f Water Treatment Trains

No of trains or streams

Design production capacity t/day

Type of filtration process

10 Micron Pre-filter details

Manufacturer

Chemical for chlorination
[sterilization of potable water — Cl,
or NaOCIl or other?

Volume of sterilizing chemical to be m
stored on-site
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Technical Data

Item
No Description of Plant Item Units Tenderer’s Offer

69 Water Plant — if required
Water softening plant details
No of trains
Manufacturer
Estimate of number of days
operation before regeneration
will be required
Reverse osmosis plant details — if
used
Manufacturer
Design capacity t/day

Chemicals to be stored

Days of operation before restocking
regeneration chemicals

Volume of chemical storage tanks m

6h Treated Water Storage Tank
Design standard

Tank volume m
Type (horizontal, vertical, etc.)
Internal coating if used
Materials of construction

6i Treated Water Pump to Amine
Process

Quantity

Design standard

Manufacturer

Model no.

Type of pump (centrifugal,
horizontal, vertical shaft, etc.)
Design pumping rate kg/sec
Design operating head mH
Materials of construction
Power consumption at design flow kWe

6j Treated Water Pump to Gas
Conditioning Plant

Quantity

Design standard

Manufacturer

Model no.

Type of pump (centrifugal,
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Technical Data

ltem
No

Description of Plant Item

Units

Tenderer’s Offer

horizontal, vertical shaft, etc.)
Design pumping rate
Design operating head
Materials of construction
Power consumption at design flow

kg/sec
mH

kWe

GCP—Auxiliary Plant

7a

Compressed Air System—~Plant

Compressor manufacturer

Quantity

Type — (screw, reciprocating, oil
ring, carbon ring, etc.)

Model no.

Intercooler

Rated capacity each

Aftercooler - type

Drier manufacturer

Quantity

Type (refrigeration, adsorption, etc.)
Model no.

Rated capacity

Receiver manufacturer
Model no.
Volume

Nm®/min

Nm®/min

7b

Compressed Air System -

Instrument

Compressor manufacturer

Quantity

Type (screw, reciprocating, oil ring,
carbon ring, etc.)

Model no.

Intercooler

Rated capacity, each

Aftercooler - type

Drier manufacturer

Quantity

Type (refrigeration, adsorption, etc.)
Model no.

Nm®/min
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Technical Data

ltem
No

Description of Plant Item

Units Tenderer’s Offer

Rated capacity

Receiver manufacturer
Model no.
Volume

Nm®/min

7c

Nitrogen Gas System
No. of bottles in rack
Stored volume
Operating pressure
Design consumption rate

7d

Fire Protection System

Brief description of proposed
system to protect Gas
Conditioning Plant

Manufacturer of alarm system

Electrical Reticulation Contro

| and Instrumentation

8a

Medium voltage switchgear

Manufacturer

Design standards

Incoming 440V breaker(s)
continuous rating

Bus bar rated normal current

Motor starter gear manufacturer

Motor starter model no.

Proposed method of earthing

Amps

Amps

8b

DCS

Manufacturer
Type/model

CPU module model/part no.
Server

- Make/model

- RAMsize

- Hard disk capacity
HMI PC

- Make/model

- Screen size

- Screen resolution
IPS make/model

Plant bus type

GPS clock make/model
Printer make/model

MB
GB
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Technical Data

ltem
No

Description of Plant Item Units Tenderer’s Offer

8c Communications System —
LAN equipment makes/models (list)

Fiber Optic Cable
Manufacturer

Type

8d Instrumentation
Sensors’ manufacturer/model:

Transducers manufacturer/model:

Pressure
Temperature
Flow (general)
Flow (metering)
Level

Pressure
Temperature
Flow (general)
Flow (metering)
Level

A.3 Drawings

The Specifications calls for the Tenderer to supply drawings depicting the following
information. The Tenderer is to provide the drawing number of drawing where this
information may be found.

A3l

A3.2
A3.3
A34
A3.5
A.3.6
A3.7
A.3.8

Site layout drawing showing outline of major plant items, buildings, roads,
boundaries and their principal dimensions

Elevation drawings from two orthogonal directions.

Preliminary piping and instrumentation diagrams

Process flow diagrams with all flows, temperatures and pressure specified.
Single line drawings of electrical distribution system.

Single line drawings of incoming protections and metering system.

Single line drawing of electric starters and loads.

Block diagram of DCS system and interfaces with off-site nodes.
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A.4 Quality System and Standards

A.4.1 Tenderer is to attach a copy of their Certified Quality System to ISO
9000.

Page number where this document may be found in the Tender

A.4.2  Tenderer is to list below the Standards and Codes to be employed in the
proposal plant.
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Standard No (e.g, Name of Standard
ASME VIII Div 1)

If insufficient room, please append standards to this document

Page 25 of 31



Sheberghan Gas Conditioning Plant — Technical Data Sheets

A.5 Buildings
Tenderer is to provide a brief description of permanent buildings to be provided on the

site.

AS1

AS5.2

A53

AS.4

A55

A5.6

AS.7

A58

Pumphouse

Construction

Floor Area m?

Air conditioned Yes / No
Control Room

Construction

Floor Area m?

Air conditioned Yes / No
Mess Room / Toilets/ Washroom

Construction

Floor area m?

Air conditioned Yes / No
Workshop and Storage Building

Construction

Floor area m?

Air conditioned Yes / No
Gatehouse

Construction

Floor area m?

Air conditioned Yes / No
Laboratory

Construction

Floor area m?

Air conditioned Yes / No
Switchroom

Construction

Floor area m?

Air conditioned Yes / No
Other buildings

Construction

Floor area m?

Air conditioned Yes / No
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A.6 Recommended Spare Parts
A 6.1 A list of all spare parts (for one year’s operation) and special tools, including
prices, shall be included in the Tenderer’s proposal.

A6.2 A list of all spare parts through the first plant life cycle, including prices, is to be
provided in the proposal.

A7 General Summary of the Plant Data

Tenderer is to provide a brief description of the Gas Conditioning process and technology
to be employed including benefits the proposed technology has over other technologies in
the Afghanistan environment.

Tenderer is to provide information on proposed method of delivering process chemicals
(other than gas) to the plant and method of unloading, storage, and limitations on
quantities that may be delivered in any one shipment or delivery.
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Tenderer is to list below waste chemicals from the process and describe the method of
disposal for each chemical waste stream and the environmental impacts of the chemical
or stream. Include the method of treatment and disposal of water wastes, sewage, used
lubricants, and estimated flow rates of these streams.
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Tenderer is to specify all participants, partners, associates, and companies sub-contracted

(or to be sub-contracted) that are intended to be used on the project

Service Provider

Check
box if
selected

Company Name

Status of relationship
(Letter of Intent,
Contracted, etc.)

Prime or Head
Contractor

Process Design
and Engineering

Geotechnical

Environmental

Civil
Construction

Mechanical Plant
Fabricator

Mechanical Plant
Erector

Electrical
installer

Instrumentation
Installer

Commissioning

O&M Contractor

Other Contractors

Attach a dossier clearly identifying the proposed Service Provider and their capabilities
and experience in the design, erection, and operation of similar Gas Conditioning Plants,
piped gas reticulation systems, and water pumping and treatment systems.
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Manning levels

The Tenderer is to provide information on expected manning levels for the
proposed Gas Conditioning Plant:
Management
Production Supervision
Operators—skilled
Operators —unskilled
Maintainers—skilled
Maintainers—unskilled
Electricians
Controls/SCADA Specialist
General hands

TOTAL

A.8 Construction Schedule

Tenderer is to provide with his Tender a proposed Construction Schedule identifying the
principal design, tender, let tender, fabricating, delivery, erection, and commissioning
tasks associated with all major plant items.

A.9 Deviations from Specification
The Tenderer is to list below any deviations from the specified plant or applicable
construction Standard set out in the Specifications.
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A.10 Maintenance and Reliability

Tenderer is to provide a best estimate of outage periods for maintenance for each of the
first 20 years operation.

Scheduled Annual Maintenance Outage
Duration (days)
Time of year or season

Tenderer is to provide a reliability analysis model of the Gas Treatment Plant using
NERC techniques (North American Electrical Reliability Council) or other industry-
accepted reliability modeling techniques to verify Tenderer’s proposed design meets the
specified availability and reliability. Tenderer is to show reliability coefficients used for
primary equipment such as pumps and control valves, etc.. An Excel spreadsheet printout
of the model will be acceptable.
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