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Bill of Quantity - Decanters for Al Terih WWTP

Item | Description Unit | Qty. Unit Total
Price
No. (Eu- (Euros)
ros)
GENERAL:

The Contractor shall consider in his price all costs or expenses of all
requirements activities to implement proper function decanters sys-
tem station but not limited to:

The rates to be inserted shall include for all costs associated with the
documents called General Requirement, Specification and BOQ in
addition to the following as well:

2.Detailed survey; soil test; shop drawings, test pits, site preparation

3.All items listed in the contract data sheet — scope of works and de-
tailed bill of quantities. N

4.The contractor's supplied materials, water and electrical connec-
tions, testing labor and overheads.

5.Protection of materials, Municipality property and publig service
equipment in the vicinity of the works.

6.Clearing and cleaning the places and transportithe debris and litter
collected to a place approved by‘the corresponding municipality.

7.The quantities listed in the bill of quantities to follow are antici-
pated. The actual quantities may be less or more than the bill
quantities. Claims for changes in the quantities will not'be accepted.
The Engineer reserves the right to increase or decrease the quantities
of works without any change.dnsunit price or other terms and condi-
tions

8.All usedsbolts, washers, nuts ... etc to build the steél structure
building should be made of galvanized steel

9.Repair any damage of any service at full satisfaction of relevant
Service Authority.

10.All concrete works should be sulfate resistant and both&urface
side should be fairnface

11. The contractersshould‘submit calculation sheet for the proposed
steel strueture and shopwwings as well for approval before starting
any work activity

12 Rates for concﬁ shall include excavation and restoration; sup-
plying of alldmaterials, storage, plant, equipment, tools, admixtures,
trial mixes, mixing, sampling, shuttering, testing and all required
works‘or materials to complete the works.

13. The contractor has full responsibility to test the concrete mix and
component of concrete separately.

14. The supervisor engineer has the right to take concrete sample for
every mixer to test the concrete compressive strength on the contrac-
tor expense.

15. Reinforced steel used is 4000 Kg per cm2 yielding strength.

16 Concrete curing shall be at least 7 days after casting the concrete
using suitable water.

17 It is the contractor full responsibility to add any additional mate-
rial required to improve the concrete quality (salinity resistance, su-
per plasticizers ... etc)
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18 In general, excavation works include the preparation and com-
paction of sub-grade (Min. 98% MDD) before starting any works
above this layer.
Item | Description Unit | Qty. Unit Total
Price
No. (Eu- (Euros)
ros)

19.The contractor shall submit the catalogue of the insulation mate-
rial indicating the suitability for wastewater and sludge process

20.All the following items shall be completed according to drawings,
specifications, conditions and instructions by the Engineer or his rep-
resentative.

21.The Contractor shall when pricing this Bill take into considera-
tion, include and allow for costs or expenses of all requirements stip-
ulated in the section entitled “General Requirement, Specification
and BOQ” and preceding this Bill.

22.The price includes all fittings, supports, and special fittings and
elements (diffusers, steel mesh ... etc) required to finish the works.

23.The prices should include all required tests;and any temporary
works such as the temporary installation of fittings (blind flanges,
thrust blocks ... etc).

The items in general shall also include conduits, connection,boxes,
controls, wires, connectors, clamps, bolts, andyconnecting the'eables
to switchboards and common electric network arg,included in the
unit price.

§ Contractor shall submit shop drawings for all electrical worN) be
approved by the Engineer before executing the work.

§ As-built drawings shall beSubmitted after handing over the work.

§ All the electrical works shallibe.exetuted according to Standards,
drawings, specifications and supervisor engineer instructions. Also
unitprice should include earthen system for the steel structure and
the'new machines and alhaccording to JEDCO and civil defense re-
quirements

All the equipment'siand mdchines should be brand new:

8 It is recommended to use Siemens or Schneider or ABB or equiva-
lent.

The unit price of below items should includes all the expenses for
furnish allthe needed hydraulic connections corresponding to the
connection work between the existing dewatering room and the pro-
posed steel room , all according to the specifications and Engineer
instructions
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Bill of Quantity - Decanters for Al Terih WWTP

Civil works

Item

Description

No.

Unit | Qty.

Unit
Price

Total

(Eu-
ros)

(Euros)

Plain Concrete

Supply and cast Plain concrete B200, 10cm thick below foundation
or likes with all required works, unit price includes any needed site
preparation

M3 | 25

Reinforced Concrete

Supply and cast Reinforced concrete B350 with using sulfate re-
sistant cement for the decanters room floor and decanters footings,
walls ect; unit price includes the concrete; steel; steel frame with the
screws to fix the steel columns, all according to Engineer instruc-
tions.

M, [ 100

Steel Room with Polytan Panels

Supply and install completely closed room madesof 4 cm compacted
polytan panels and galvanized steel sheets with'steel beams 80*80
mm with all necessary nuts, bolts and washers and allaccessories
like ridge, gutter, north light, curves, barge boards; stormywater drain
etc. Other fixing material etc. according toithe specifications,and/ En-
gineer instructions Unit price includes installing of 3 windows,and
slide door min 3 m width, and two,slide,doors at'the roof for removal
of decanters. Supply, install 6 water proof lighting fixture with #6 of
150w bulb, price includes all required of cables and-switches. All ac-
cording to Engineer instruction. also price includes furnish‘a sifk and
needed water tap

M2 | 175

TOTAL OF BILL (A) - Euros

Bill of Quantity - Decanters for Al Terih WWTP

Electro—mechawal works

Item

Description Unit | Qty.

No.

Unit Price

Total

(Euros)

(Euros)

1

Decanter centrifuge
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Supply and install and test heavy duty sludge decanter
centrifuge machine, for 400 V / 3 ph. / 50 Hz suitable
for non-hazardous safe area installation, capable of de-
watering secondary sludge from a biological treatment
process (MBR), with < 60% volatiles solids: Feed
flow = 15 m3/hr. @ 0.8 — 1.4% DS w/w or Max 350
kg DS/h; recovery rate 95%; Expected cake dryness
min 20% DS; Expected polymer dosage = 8 ~ 12 kg/ t
DS (dependent on the ultimate %VS of the feed
sludge, it is the contractor responsibility to do analysis
for %VS), Bowl diameter: Min 340 mm. (i L/D ratio:
around 4, i Bowl speed: min 4500 rpm, i G-force:
min 3800. The Decanter should be equipped / sup-
plied along with: - Wear bushings in tungsten carbide,
Outlet funnel for liquid discharge & adaptor for solids
discharge, Vibration switch 24V DC, PT 100 Bearing
temperature sensors & Cover Switch IEC; construc-
tion to be 316 L stainless steel for the parts in contact
with product.

Frequency converter, Hydraulic equipment,

Washing system, Automatic Greasing system;Wibra-
tion sensors; Sample taking: feed + centrate,
Emergency stop, Handling device, Bypass device
Control module . Decanter centrifuge should be sup-
plied with Solid Chute and Liquid chutes in‘Stainless
steel 1.4571/A1S1316; recommended decanter centrif-
ugal machine type Alfa Laval AkDEC orGEA PRO
2500 or equivalent. Conveyor screws: the pricealso
includes supply and install #3 Sludge conveyor screws
which will be installed between both outlet decanters
to recovery of dewatered sludge to feed the skips, ca-
pacity 1 m3/hr. , one screw conveyor from each de-
canter to collect the cake then'transfer itito the second
conveyor that will transfer the cake to the containers
outside thesroom , the conveyer must be able to fill
minimum “2°containers by rotatingsform the outside;
the unit price alseginclude supplyring of 4 municipal
steelygcontainers 'of volume 8 m3 each.

unit pricé includes Set of Spare parts for commission-
ing & start up (each set Consisting of Set of VV-Belts,
Sets,of different screws, Gaskets Grease

unit priceqncludes supplying and installing all pipes;
fittings; pumps; electrical cables, connection between
the decanters and all other facilities like pumps, poly-
mer unit; the control panel and the main power electri-
cal panel ect

unit price includes Set of Special Tools for service and
maintenance and overhaul including special tools, and
lifting strap for decanter.

Item

Description

‘ Unit ‘ Qty. ‘ Unit Price Total
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No.

(Euros)

(Euros)

Control panel : System designed as Compact panel
painted steel RAL7035 - max. ambient temperature <
45°C

- Cabinet cooling with climate control unit

- Degree of protection main control cabinet IP 54

- Control cabinet size approx. (WxHxD)
800x2100x500mm

Scope of control:

- Decanter with main and secondary drive, both VFD
driven, main drive , secondary drive .

- Speed measuring and bearing temperature measuring
at the centrifuge

- Slide gate - pneumatic

- Motor starter ,\VFD Sludge feed pump

- Motor starter , VFD Polymer feed pump

- Power supply , Polymer Dosing Unit

- Motor starter , DOL Conveyor

- Motor starter , DOL Conveyor

- 2x valve at the centrifuge - 24V DC without feed-
back signals

- 1x process valve 24V DC with without

- 2x processing analogue measuring devices (pro-
cessing 4-20mA signal)

- 4x processing of digital input signal

- 4x processing of digital output signal

Technical issues

- Main power supply 380 - 420V./.50Hz

- Control voltage 230V AC / 24V'DC

- Cable entry from bottom

- Core identification - without

Communication to the main{PLS system via Profibus-
DP. The seope of supply includes the Profibus-DP
(Hardware), the software integration’of the data block
and the data pointglist in English language.

- The start-up of the bus communication on site as
wellas possibly necessarysadjustments on the custom-
ers main PLS System. an adequately trained,electrical
service technicianiis,required

AN

set

Sludge/feeding pump -

Supply and instal ludge Feed Pumps (1 Duty & 1
Standby), typé progressive cavity or lobes make of
SCT on Netzsch or equivalent; capacity 3.0 to 17 m3/h
(70 ~ 325 rpm), and min Head 15 m; Motor Power: 3
kW £With dry running protection & over pressure
protection - Hard chromium plated stainless steel ro-
tor, , price including 2 electromagnetic flowmeters In-
ductive flow meter for the sludge feed. Flow measure-
ment using the MID principle at the pressure line DN
50, Manufacturer: Endress+Hauser or equivalent, Bore
Diameter: DN 50, Liner Material: PTFE Voltage: 24
VDC, unit price also includes supply and install one
macerator type SCT or equivalent with a capacity sim-
ilar and suitable for the above pumps, unit price in-
cludes all pipes, fittings and valves, Tess and cable
needed all according to specifications and Engineer in-
struction

set
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Item | Description Unit | Qty. | UnitPrice Total
No. (Euros) (Euros)

Polymer system: Supply and install a Polymer Prepa-
ration & Dosing System, Model: Ultramat ULFA
1000, or equivalent; Polyelectrolyte preparation plant
for solid and liquid polymers

§ PP tank with 1000 I capacity, divided into 3 cham-
bers, 3 covers for inspection openings,

overflow outlet DN 50, 4 x lifting lugs

8 Pressure sensor for level measuring

§ 3 x drain valves PVC DN 25

§ 1 x stirrer for chamber 1, 0,55 kW, 700 rpm, 2 pro-
peller 1.4571, shaft 1.4301

§ 1 x stirrer for chamber 2, 0,55 kW, 700 rpm, 1 pro-
peller 1.4571, shaft 1.4301

§ Water piping made of brass/PVC, size 1*, manual
shut off valve, pressure regulator, solenoid valve24
VDC, turbots flowmeter

8 PP hopper 50 liter including cover

8 Powder feeder TGD 11, 230/400 VAC, capacity
max. 11 kg/h (100 Hz), loosening wheel, sensor

for low powder indication, pipe heater 230V/50Hz

§ Mixing device (Y-piece) with regulation valve

§ Injection point for liquid polymer DN15

§ Console for concentrate pump

§ Flow monitor for concentrate pump

§ Control‘panel with Siemens eontroller S7-1200 and
touch.panel KTP 400 for automatic control or equiva-
lent:

- support of calibration

- display the.concentration

- display of alarms

- setting parameters

- alarm relay with potential free change-over-contact

- potential free,contact for'dry run protection of trans-

fer pump

- protection: 1P 55\

- 230'V socket

- lack of water indication in an external dilution unit
§ Dimension tank: 2296 x 846 x 866 mm (L x W x H)
§ Dimension total: 2588 x 987 x 1740 mm (L x W x
H)

§ Weight empty: ca. 400 kg

§ 400 VAC, 50/60 Hz (3pH, N, PE); 2,6 kW

§ Extraction rate at 1 hour maturing time: 1000 Itr/hr.

Polymer dilution station , Manufacturer: PROMI-
NENT , Model: Ultramat VS — 5 IP or equivalent, Ca-
pacity: 5000 I/h, To dilute the 0.5 %" parent solution
prepared in the flocculant preparation plant down to
0.1 % commodity solution fed into the decanter.
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Two Inductive flow meter for the Polymer

Inductive flow meter for polymer; Flow measurement
using the MID principle in the pressure line DN 25,
Manufacturer: Endress+Hauser or equivalent, Bore
Diameter:DN 25, Liner Material: PTFE, Voltage: 24
VDC

Two Feed Pump for Liquid Polymer concentrate - 7-
70 I/h Netzsch - NM011BY02S12B - 0.37kW or
equivalent

Item

No.

Description

Unit

Qty.

Unit Price

Total

(Euros)

(Euros)

Two Polymer dosing pump , Manufacturer:Netzsch
NMO021BY02S12B or equivalent Suitable for opera-
tion with frequency converter, Capacity: 30 — 800 I/h,
Drive:0.37 kW

Discharge pressure:2 bar

set

Odour treatment unit: Furnish an odour treatment
unit at the new decanters steel room.

LS

Piping:

Supply and install pressure line PE100+ HBPE pipes,
PN10, DN90 between sludge feeding pumps-and new
decanters, also supply and install uPVC pipes, SN8,
250mm between the decanters room and existing lift=
ing station. also the unit price includes pipes for free
discharge of storm water and drinking water pipes as
well . All with all needed of fittings. all according to
specifications "connections section" and Engineer in-
struction

LS

Electricalicable with conduit:

Supply. and install the needed electrical cables inside
conduits between the'existing main electrical panel
and'the sludge feeding pumps and between the exist-
ing main electrical panel andithe new decanters steel
room,. All with-albneeded offittings. all according to
Engineer instruction

LS

Manual Mobile Floor Crane:

Furnish a manual mobile floor crane of min 1500kg,
Max Hook Height 3 m. all according to Engineer in-
struction

set

TOTAL OF BILL (B) - Euros
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Bill of Quantity - Decanters for Al Terih WWTP

Miscellaneous works

Ite Description Unit | Qty | Unit Total
m . Price

No. (Euro) (Euro)

Project sign

The contractor is required to supply and install the follow-
1 ing:

A project sign 1,5x2,5m in size all with sturdy frames and
supports; LS 1

As Built drawings The
Contractor shall submit to the Engineer or his Representative
one electronic set (AutoCAD Program) and 3 printed sets of
as made Drawings including all layouts of the lines, exact
levels of the executed works required according to General
2 Conditions, Specifications, Drawings and Contract Docu-
ments. These shall comprise details of all rehabilitated and \
new facilities, as well as existing facilitiesgencountered,
Drawings will be of scale 1:100 for plans and 1:10 for details.

LS 1

Training:

v The contractor will be responsible of the system operation
for the duration of one month commissioning. During this
period, the operation manual of the system should be pre-
pared and delivered by the Contractor accompanied with the

full records of the operation process during that period. N

v' The contractor should provide the required onsite training
courses of the local staff to be familiar with the project com-
ponents.

During the period of operation, the contractor should pro-
vide 15 training hours for 6 employees (Engineers and
Technicians) as following:

= The training should cover the operation of all components
at the project including the operation, maintenance, moni-
toring, and control system. The contractor price should in-
clude the provision of all needed tool kits that may be re-
quired for training purposes, the tool kits should be deliv-
ered to RM after the end of the training course.

= The training should include 5 Hrs. “Safety Procedures and
First Aid” training course for 6 persons. The contractor
should furnish for the 6 persons all heavy duty safety tools
and requirements (PPE) that needed to do O&M for the de-
canters like gloves; helmets, vests, heavy boots, eye-

wear protection glasses, coveralls for water proof ... etc.

L.S 1

TOTAL OF BILL (C) - Euros
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Bill of Quantity - Decanters for Al Terih WWTP

General Summary

Bill
(A)

Civil works

Bill
(B)

Electro-mechanical works

Bill
(©)

Miscellaneous Works

SUB
TO-
TAL
with-
out
VAT

VAT

SUB
TO-
TAL
with
VAT

DE-
DUC-
TION
%

TO-
TAL
AF-
TER
DE-
DUC-
TION

TO-
TAL
IN
WOR
DS:

Bid

ture
and
stamp

Signa-
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Equipment Datasheet : Decanter
No. | item unit information

1 | Manufacturer

2 | Model

3 | inlet flow (min) m3/h

4 | inlet flow (flow) m3/h

5 | solid content in the inlet (min) | %

6 | solid content in the inlet (max) | %

7 | cake dryness (min) %

8 | cake dryness (min) %

9 | required polymer dosing kg/t DS
10 | bowl speed rpm
11 | bowl diameter mm \
12 | L/D ratio
13 | G-force
14 | rating power Kw.
15 | current A
16 | greasing system
17 | bowl material
18 | bearing material
19 | body material
20 | dimension L*W*H
21 | weight kg
22 | listithe sensors 1-

2-
3-
AN
-\
Equipment Datasheet : Polymer preparation plant
No. | item unit information

1 | manufacturer
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2 | Model
3 | tank capacity liter
4 | suitable for liquid polymers
5 | suitable for solid polymers
6 | controller type
7 | touch panel type
8 | dimension L*W *H
9 | weight kg
Equipment Datasheet : Polymer dilution unit
No. | item unit information
1 | manufacturer
2 | Model \
3 | capacity I/h
4 | dilution range
5 | dimension L*W*H
6 | weight kg
N\
Equipment Datasheet : Polymer dosing pump
infor-
No. | item unit mation
1 | manufacturer
2 | Model
3 | capacity (min-max) hl/h
4 | pressure bar
5 | motor %rkw
6 ymaterials
\ L*W *
7 | dimension H
8 | weight kg
Equipment Datasheet : Sludge feed pump
No. | item unit information
manufacturer
Model
capacity (min-max) | I/h
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pressure bar
5 | motor kw
6 | materials
L*W*
7 | dimension H
8 | weight kg
Equipment Datasheet : screw conveyor
infor-
No. | item unit mation
1 | manufacturer
2 | Model
3 | capacity kg/h
4 | motor speed RPM
5 | gear speed RPM
6 | screw material
housing mate-
7 | rial
L*W*
dimension

Datashee

infor-
item unit | mation
manufacturer
Model
. diameter mm

1.4 accuracy
measuring princi-

1.5 ple

2 . Inductive flow meter for the Poly-

mer

2.1 manufacturer

2.2 Model

2.3 diameter mm
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2.4 accuracy
measuring princi-
2.5 ple
Equipment Datasheet : Overhead Crain
infor-
No. | item unit mation
1 | manufacturer
2 | Model
3 | capacity kg
4 | motor power | kW
5 | lifting hight m \
L*W*
6 | dimension H
7 | weight kg
Equipment Datasheet : Odor treatment i
No. | item unit | information
1 | manufacturer
2 | Model
3 | air volume to be treated m3
4 | airgflow m3/h
5 | removal efficieney
6 | vessel diametet: mm
7 | vessel constructiowterial
8 {\carbon type
9 | carbon voluﬁ m3
10 | FAN manuUfacturer
11 | FAN model
12 | FAN‘construction material
13 | FAN flow m3/h
14 | FAN power kW
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PREAMBLE TO BILL OF QUANTITIES (BOQ)

1. GENERAL

Although; the existing wastewater treatment plant WWTP (2000 m®/day) has two decanters centrifugal machines for
sludge; each with a capacity of 2.7 m3/hr. However; it is approved that those decanters faces difficulties to treat all
the sludge after working 24/24hr all the week; and since there is ongoing project to.construct another WWTP facilities
(2000 m*/day) and as there is a planning to construct at the near future a solar sludge drying house; which needs to
receive a sludge with a highest percentage of dryness and solid of contents. Therefore; itwas decided to install a new
larger decanter centrifugal machine that each has a capacity of 15 m3/hr (one duty and one'standby) to produce min
20% dryness.

The work will be conducted at the existing WWTP sites which is located nearby residential‘urb@n area. Therefore; it
is obligation and required from the contractor to take int@ consideration the following conditions by supplying and
installing the needed facilities:

e Totally closed steel structure with sandwich_panels (compacted polytan 4.cm) which should get detail design
and calculation for the foundations; dimensions,and weight ofithe steel columns‘and beams, sub-beams which
should be the contractor responsibility to providesaccording toithe preliminary design shown in the tender
drawings and of course according to'the weightilead of,the proposed machines and facilities as well.

e The leakage from sludge and solid waste container should'drain back to the WWTP inlet

e The dirty water due to cleaning the steel floor room where the néw decanters placed should drain back to the
WWTP inlet.

o Free discharge for the storm water from the steel roof which should be in proper collected from the steel roof

e The drying sludge containers should be placed Infront of the two decanters where those decanters should
have SS screw to'guide the sludgeytoward the center of the container

e The electricity will be frem the existing electrical panel. Therefore; it is the contractor’s responsibility to do
the neededhinstallation like eonductors ect.and lines from the main electrical panel until the decanters and
polymers panels(aswell:

e  Proposed an odourtreatment which should be installed

o Install an electrical cabineNith suitable installed power and connecting cables at the settling tank, pump,
flowmeter ect

e The control-reguIatiomecessary to allow the exchange of information with the supervision (order to run,
stop and reportdnformation);

o Install a conveyor screws to allow the evacuation of dewatered sludge to skips;

e Install junction piping inside the existing and new dewatering building;

e Furnish needed tools and accessories (Grease, oils, adjustment tools);

Additional work on site:
o Install of 2 supply sludge pumps (1 + 1 backup) at the existing decanters room
e  Connection of liquid sludge by piping from the existing dewatering room to the new decanters steel room:
e  Connection of returns to the inlet of the centrifuges to the lifting pumping station
e  Connection of the polymer unit to the sludge line feeding the centrifuges;



e  Control-regulation connection;
o Installation of 2 electromagnetic flowmeters on each feeding line of the centrifuges;
e Installation of a new polymer unit

Commissioning, sampling and testing:
In addition to the commissioning carried out by the supplier, provision should be made for the implementa-
tion of tests:
Sludge to treat: representative sampling of the sludge must be carried out during the first step of the work.
To do this, the sampling will take place just before the point of injection@f the flocculant and the laboratory
tests must be carried out quickly (evolution of the sludge over time). A dry matter (DM) analysis of the sludge
is essential; the polymer dosage is a function of this level of DM. These tests‘must be repeated once the
installation has returned to its normal operating mode.
Polymers: It is not necessary initially to test all the availablefproductSastart bysselecting the,load to be added
by testing the products from a range with the same molecular weight. \

Inside the centrifuge, a significant force (from 2000 to 4000 g) is exerted on the flocs and a rapid de-struc-
turing of the flocs appears if the choice and the dosagesef the polymerare not well adjusted.

Service continuity and joint activity constraints

The contractor will work in an operatingssite,in jointactivity with the operator. The two existing centrifuges
will remain in operation for the duration‘ofithe work., They. will be stopped only when operating the connexion
with the sludge line from the stabilization tank. Nevertheless&king into account the current concentration
of sludge in the line, it could be considered the installation of a hydrojet over one day, at the expense of the
Client, to relieve the sector before the start of the new centrifuge. The work should disrupt the operation of
the plant as little as possible. The means/implemented to manage the joint activity, in complete safety, will
be presented in.detail by the works contractor in its offer and an update will be carried out during the analyses
and the preparation phase (phase ‘1) Site facilities construction must also interfere with site operations to a
minimum.

SPECIAL TECHNICAL REQUIREMENTS IN THEPREPARATION PHASE
The contractor should provide document specifies the requirements expected during the implementation.
1 - "Detailed planning.of civil engineering and equipment and the price breakdown for the following
services: {
== Detailed planning for the implementation of the sludge dewatering unit;
== Verification of the correctness of the location and the size of the various equipment (taking measurements,
topographic level);
— Work phasing analyses, equipment orders and commissioning;
= Detailed planning of electromechanical equipment;
== Electrical analyses and automation;
— Samples and analyses on the sludge to adjust the operation of the unit;

2 Work execution and phasing procedures
The contractor should obtain project owner approval for the following procedures:
= Site installation and management of drinking water supply, wastewater, energy needs;



== Connection of sludge treatment unit and management;

= Dismantling of electromechanical and electrical equipment;

== Installation of the new centrifuge;

= Electromechanical work and management of operator and supplier interfaces;
— Global detailed analyses, order and work schedule;

= Polymer tests and commissioning;

== Removal of all useless equipment (polymer unit, centrifuge, pumps).

3 - Coordination of intervention with the operator

The contractor will perform the following missions:

= Coordination for preparation, installation and withdrawal of the canstruction'site

= General coordination of equipment, electrical and automation work;

== Coordination for the operation of the centrifuge;

= Coordination for the commissioning of the new centrifuge;

= Coordination for operator training; \
= Coordination for carrying out acceptance tests.

SPECIAL TECHNICAL REQUIREMENTS IN THE:WORKS PHASE

1 - Construction site installations
The supply and withdrawal of site facilities are the responsibiw of the contractor.

2 - Dismantling of the existing equipment in the facility

Before any start-up of services in the premises, a report will be drawn up between the operator and the Con-
tractor on the condition of the installations to avoid any dispute during the work and when the unit is put back
into service.

3 - Process / Definition‘af equipment

The following requirement&escribe the new dewatering facilities at the Al Tireh wastewater treatment plant.

Sludge feed: \

The new feeding pumps should be installed at the existing decanters room and connected existing pipe in
nominal diameter 65 mm located in existing sludge dewatering premises.

Two progressives cavity pumps will be installed in parallel (1 + 1 backup) :

== HMT : 1 bar (to be confirmed according to the geometric height measured on site)

== Capacity : 15 m3 /hr

== Type : progessive cavity or lobes.

= All progessive cavity pumps have a variable flow rate by varying the speed. The sizing must be adapted
to the flow to be pumped and pumping below 15% of the flow and above 95% of the flow is to be avoided.
= Manual block valves are installed on each side of the two feeding pump.

= A flow measurement and a sample will be installed on each feeding of the two centrifuges.



Progressive cavity pumps

The number of stages (maximum pressure) of the progressive cavity pumps will be adapted in order to limit
the speed of rotation at the operating point to 250 rpm. They will be fitted with anti-dry-running devices,
overpressure protection (pressure switches), hatches for inspections. "Segmented" stators for rapid mainte-
nance ("SCT" type or equivalent) will only be implemented after having verified that:

= The operating conditions are compatible with the supplier's specifications

— The differential pressure at the different operating speeds is not too low or negative.

Materials : body in cast iron, rotor in hardened steel, chromed coated for sludge, Hypalon stator. The water-
proofness on the drive shaft is provided by a mechanical seal.

Lobe pump :

The size of the pumps will be adapted so as to limit the speed of rotationtat the operating point to 350 rpm.
Materials: cast iron pump body, nitrile lobes, treated steel wear parts. The waterproofness-on the drive shafts
is provided by a mechanical seal. They will be fitted with a device which protectsithem ffom dry running by
measuring the temperature on the pump body (Pt100 probe type)

Connections:

All the necessary hydraulic connectionsicorresponding to the connection'work between the existing dewater-
ing premises and the future building are"works to“e carried out by the contractor. The design of the latter
must allow the circulation of sludge without clogging and ke&the circulation space around the machines.
The principle diagram presented in plans in annex are provided for information only and the plans will have
to be adapted by the contractor during the execution phase.

The contractorswill provide the calculations of losses in the pipes and justify pump design. The following
connections are at least to be made by the contractor:

= Connection of liquidisludge by piping from the existing dewatering premises (or the withdrawal of the
aerobic stabilization basin if possible) to the platform:

= Recommended materials: HDRE suitable for sanitation.

== Length: around 120.m\(tode confirmed by the contractor with an on-site survey) ;

= DN90, PN10 \

== Geometric heightiatound 7 m (to be confirmed by the operator with an on-site survey) ;

= The pipe must be equtipped with a manhole with a pipe Tee.

— Connection of returns to the inlet of the centrifuges to the lifting pumping station

= Recommended materials: minimum PVC CR8

— D65, through gravity

== Connection of the electrical power from the station's TGBT to the new building cabinets

== Installation in a dedicated TPC90 type sleeve.

— Connection of the control-regulation: implementation in a dedicated TPC.

== Water supply for the new polymer unit from existing utilities available. A common trench can be provided
from the existing dewatering premises to the platform for the new building. The following recommendations
must be respected:

— Inter-distance between network greater than 20 cm ;

== Implementation of a laying bed of at least 15 cm ;

= Installation of a pipe coating up to 30 cm above the upper generator;



= The material intended to be used in the laying bed and coating of the pipes will be of the 0/4 mm gravel

type ;
== The material intended to be used as backfill will be of the GNT type at/31.5 mm

Minimum coverage height of networks is 0.80 m and 1.00 m under roads ;
== Compaction in successive layers of 30 cm according to a procedure to be transmitted by the contractor;
== Identical repair of the roads inside the WWTP.

Polymer unit:

A new polymer unit will be set up by the contractor:

— Depending on the operator's supply facilities on site, powder polymer should be used. It is however rec-
ommend to convert the power to emulsion polymer to avoid cloggingiand reducewiscosity ;

— Nevertheless, the new unit must be adapted to powder and then it'is.convertedito emulsion with the
objective of 2 g AM (active matter) per liter;

== The complete unit will be installed at the new building.

= The table below shows the polymer unit sizing assumptions which must be conﬁrm& by the supplier of
the centrifuges.

POLYMER DOSAGE (EMSULTION)

Unit Value

Mass flow rate of sludge to be ex- | kg"DM/week 6384

tracted weekly \

Quantity of DM output digestion 1064

(6 days a week)

Rate of polymer considered kg DM/d 9

Concentration™, stock solution | kg AM/TMS 2

considered

Polymertype g AM/I 50%

Daily consumption ‘of.commer- | %de AM 19,152

cial polymer at50% :MA

Unit polymer dosing’ pump ca- | kg polymer/d 675

pacity required

Unit“polymer dosir\pump ca- | l/hr 700

pacity retained

Residence itime in polymer prep- | Mn 60 (As a minimum. The con-

aration tractor should justify the re-
tention time required in his
system and present the new
mixing tank design)

Volume of polymer preparation | L 675

required




Instrumentation and Self-monitoring The table below shows the minimum provisions to be made in terms of
self-monitoring :

POSITION INSTRUMENTATION QUANTITY
Supply of liquid sludge to centri- | EM flowmeter 1/ centrifuge
fuges Sampling outlet 1/ centrifuge
Centrates Sampling outlet 1/ centrifuge
Dewatered sludge Sampling outlet 1/ centrifuge

Each measurement can be read locally and is sent back to supervision.
Note: all the measures necessary to manage the sludge treatment facilities are also planned.

Safety equipment
Securing of machines
All rotating machines that present a risk to the safety of personnel or the installation,are fitted with protective
systems of the casing type and an emergency stop system. They must be able t@ be locked on "stop" in the
event of staff intervention. Explicit signage withitheswords "emergency shutdown™ or similar will be associ-
ated with local safety controls.

Risks related to the premises

The existing devices are kept. In the“event that safetytdevices should be moved as part of this work, the
contractor will install and connect the new devices. \

Handling equipment

Existing handling equipment available on site will be maintain to manage handling of the new equipment.
New building will be equipped in‘ofder to allow access and replacement of all equipment’s inside. The will
also be opening on all their width and length to allow get equipment out. Lifting devices will be those avail-
able on site, or if none; be rented for specific and occasionalimaintenance.

Electricity / Control-regulation

Power,supply
The power of the new equipment is estimated at 47 kW (information to be confirmed by the contractor)

The available power at Al Terih WWTP is 800 amps with 400 kwhr, while the current plant consumes 200-
300 amps; 70.0-80.0 kwh.

The contractor will determine the power required for the new installations and provide a power statement.
The works include :

== The electrical connection of new sludge treatment facilities from the existing cabinet ;

== The supply of all the necessary devices and accessories (isolation and protection cells, regulatory safety
accessories, earthing ...). Regardless of the type of main power supply, the contractor must provide the nec-
essary services to ensure the automatic transfer to the supervision of electrical consumption. During the
"Works" phase, the contractor will take charge of all the constraints necessary for the site's power supply
(temporary connection, generator set, etc.).



Control-regulation and supervision

Automation:

The new equipment will be connected to the station's programmable logic controller (PLC). Characteristics
to be provided by the operator. The controller provides the various regulations based on the continuously
measured values, sequential operations, management of reagent or sludge storage. It controls the operation
of the safety devices installed (high or low thresholds, pressure, temperature, etc.) as well as the utilities
(phase inversion for example).

The installation is designed so that in the event of manual or degraded operatien, without going through the
programmable logic controller, the vital protections of the equipment, are preserved: this requires that the
management of primary safety devices be ensured outside the programmable logic cantroller (in particular
emergency stops). A backup of the program will be provided by the €ontractor. The control of sludge treat-
ment facilities will be ensured :

= Through the PLC programmable station microcomputer to change the settings and ammation and ensure
reliable operation of sludge treatment in all circumstances ;

— By direct reading of the values of the various parameters measurédiby the instrumentation, and flow totals
; == Through supervision in the control room,.and locally through a local interface with touch screen located
in the new building, allowing the display and“memorizationof the operating characteristics given by the
instrumentation (for example, over@timersiot, the ¢urves with indic¢ation of the min - max - average values
for the flow rates, discharge pressure, treated flow, ‘et¢:) and by the control equipment for electrical and
electromechanical installations (operation-electricity consummn).

By publishing defects, selection and alert the staff on duty. The main automation to be provided by post are
given in the table below :

AUTOMATED FUNCTION REFERENCE PARAMETER IMPLEMENTATION

Sludge treatment Flow.to be treated v Rhythm of sludge extraction

v Polymer regulation

v Reagent flow rate proportional-
\ ity to mass flow

Degradedioperation outside automation

To ensure degraded operation of the installation in the event of a PLC failure, the electrical equipment will
comply with'the following obligations :

= Hour meters: to be provided on all electromechanical equipment

— Ammeters. The degraded mode will be available in hard-wired logic controller off. Each motor will have
a 3-position autostop-manual switch.

The manual position will not be ensured by the PLC but in hard-wired logic. The primary safety of the devices
(anti-dry-running, low level float switch, etc.) will be connected in hard-wired logic and therefore guaranteed
even in the event of a PLC failure.



The Contractor will specify in its offer the degraded operation without the PLC.
Supervision

The sludge treatment data will be sent back to the control and supervision center based at the wastewater
treatment plant. The new installations will be integrated into the existing supervision system by updating or
creating additional supervision views.

SPECIAL TECHNICAL REQUIREMENTS FOR WORKS IN COMMISSIONING PHASE
1 - Adjustment period
The management and development of new installations including the centrifuges, pumps, conveyors, polymer
unit, and control system dedicated is the responsibility of the.contractor. Theitests and adjustment of the new
centrifuges and the management module will be carried out'in‘the presence ofythe supplier. The costs of
reagents and energy are the responsibility of the operator. The duration of the adjustmﬂperiod is 2week.
2 - Warm-up period
The control and start-up of the new centrifuges and‘the polymer unit is the responsibility of the contractor.
The costs of reagents and energy are the responsibility ofithe operator. The maximum duration of the clarifi-
cation period is 1 week.
3 - Observation period
The observation period is 1 week, itwill begin‘upon receipt of all the reports of the tests carried out during
the periods and subject to receipt of the as-built documentatiﬂand the operating instructions. The costs of
reagents and energy are the responsibility of the operator.
4 - Operator training
During the clarification and commissioning phases, the contractor will organize the training of operating
agents. At the end of the training, a certificate will be’produced by the contractor and the operator and sub-
mitted in the au=built documentatioen toithe Client. The duration of the O&M training period is 2week theo-
retically and practically,as well.
5 - Tests during the'abservation period
The performancerand dryness compliance tests of dewatéred sludge will be carried out by the contractor
under a test protocol validated by the Client andithe.opérator. The consumption of water, energy and reagents
will be controlled. Accepta@ will be pronounced at'the end of the observation period if no non-compliance
is noted.
6 - Establishment of@ File of completed works
The as-built documentation as well as the operating instructions will be provided by the contractor at the end
of the start-up‘period.

Installation of the news equipment’s (pumps and polymer unit) will be at the new dewatering building. So it
is the contractor responsibility to do all the arrangement To ensure sludge treatment continuity as much as
possible,

2. QUANTITIES

The nature of this contract is measured unit price contract and the Bill of Quantities (BOQ) shall reflect this fact.
BOQ shall be read and construed in conjunction with other Contract Documents.



General directions and description of work and material given in the Technical Specification are not necessarily re-
peated in the Bill of Quantities. The Technical Specification forms an integral part of the Bill of Quantities.

The Tenderer is obliged to check the number of the pages of the Bill of Quantities and should any be found missing
or duplicated or the figures or writing indistinct, the Tenderer must notify the Employer/Engineer at once and have
the matter rectified before the Tender is submitted. No liability whatsoever will be accepted in respect of any claim
for errors in the Tenderer’s offer resulting from failure to comply with the afore-going.

The Tenderer is deemed to have visited the site and fully acquainted himself as to the location of works to be carried
out and to all conditions which may affect the performance of the works, including but not limited to:

¢ Surface conditions.
¢ All safety regulations and employer site safety procedures.
¢ All Palestinian regulations.

The Tenderer is also deemed to have surveyed the actual condition of the site and made his owassessment of the
type and extent of the works prior to submitting his offer.

The Tenderer should submit with his technical offer, the catalogs of the proposed materials and goods with the
country of origin. However; missing of such information mighticause to€onsider the bid as non-responsive. Since
the winner is the lowest — responsive bid

The tenderer should include and consider in his units prices all the expenses that are described below and/or shown in
the drawings ect while those things are not mentionedrspecifically at the BOQ items.

Notwithstanding that practical care was exercised in preparingthe BOQ, but all quantities given herein shall be
deemed to be estimated quantities of the work to be done but they, are:n@tto be taken as actual and correct quantities
of the work to be executed and they are not to absolve the contractor of his obligations under the Contract. They are
not to be taken as guarantee that the actualsguantities increase or decrease, and any claim whatsoever submitted for
cost or extra expenses incurred from such increasejor decrease will not be accepted by Employer/Engineer except
where else stipulated inithe Contract.

3. MATERIALS

Allmaterials used are to he ofithe best new,available and subject to the Employer/Engineer approval, and of durable
nature, guaranteed, not liablesto any<base exchange and manufactured according to applicable BS, ASTM or DIN
Standards. “Executionalsonis subjec&approval of Employer/Engineer and shall be the best available common prac-
tice in engineering codes at thﬂme of execution.

Items that contain ‘materials or products of special make with names of manufacturers are to be taken as samples of
what will be required. Stibject to the Employer/Engineer approval, the Contractor may, at his discretion, offer similar
products of other make if the equivalent quality of the specified materials is guaranteed. In this case, the Contractor
shall submit a description and/or drawings showing all technical conditions, characteristics, make, type and address
of Manufacturer ... etc., of the materials offered as alternatives.

4. PRICES AND CURRENCY

The prices given, by the Contract, hereunder in the BOQ shall be in Euros and shall not be exchangeable with other
foreign currencies. Furthermore inflation and escalation or changes whatsoever shall not be subject of claim later on.



The Unit Prices entered against the various items in the following Bill of Quantities include all operations for execu-
tion, completion and maintenance of the various items of the works finished completely in every respect till the final
acceptance as specified or described in the Tender Documents, with or without modifications, either by way of addi-
tions or deductions, or alterations as may be offered in writing during the progress of the works, and include, without
being limited to, all matters and things particularly referred to in the Tender Documents.

The Unit Price shall cover all costs of every kind whatsoever including, without being limited to, all charges for
additional site installations, relocation, supervision, labor, transportation and supply of materials; the provision,
maintenance, use and efficient repair of all plant, equipment and appliance of every kind, the construction and mainte-
nance of all temporary works, the performance of all services and the fulfillment of all obligations and responsibilities
herein defined.

The Tenderer shall be deemed to have fully considered all the conditions, obligations, andirequirements of the Ten-
der Documents before entering the respective unit price against the various items‘of the Bill ofiQuantities.

The Unit Prices given hereunder the BOQ shall also include erection, installation, fixing,xand re-fixing,of all elements.
These prices shall also include taxes, visa for labor, gate passes, accommodations for the Contragtor’s staff and labors,
all required insurance and work permits, guarantees, bongdsetc. and all requirements necessary tt‘&ve the work main-
tained until its final handing over.

The Unit Prices given hereunder in the Bill of Quantities for this werk shall also include overheads, risks, profit etc.
and all other financial matters to have all these civil works completed:.

The works, materials or activities listed in the following,shall'always be considered as auxiliary works to be in-
cluded in the Unit Prices bid for any item in the Bill of Quantities:

¢ Any measurement for execution:and payment of the works, including the provision of measuring
instruments, gauges, setting out marks, marking paint and relevant tools, labor, etc., the mainte-
nance and preservation of gauges and setting-out marks during the execution of the works.

¢ Provision of small tackle tools or any other equipment required for the execution of the works.

¢ Supply of censumable forithe Contractor’s equipment.

¢ Removal of all contamination (refuse, debris, building rubbish and the like) arising from or in connec-
tion with the Contractor’s work.

¢ “Protection of the executed works and of the items made available for execution of the works from
damage, fire, inclement we&er, vandalism and theft etc., to the time of final acceptance.

¢ Transportation of all materials and structural components from the storage places on site to the
points of use and retu%ransportation, if required.

Submitting and transporting any samples required.

Carrying out tests on materials and works, etc., that is required by the Engineer.

Fuel and lubricants for operation of Contractor’s equipment.

All safety precautions and measures for safeguarding labor as well as securing surrounding areas.

Lighting of the work site.

* & & o o

5. RIGHTS OF EMPLOYER

The following rights are reserved to the Employer:



¢ To omit individual items mentioned in the Schedule of Prices if not required in the opinion of the
Employer and/or to replace them should it be more advantageous to execute them in another way.

¢ To order execution of alternative or provisional items as if they were main items.

¢ Toorder execution of additional works as well as alternatives of works, always in conformity with the
conditions outlined in the Contract.

Any order and/or delivery of material or equipment by the Contractor for performance of the works may only be
based on instructions and/or approved execution drawings by the Employer/Engineer.

All equipment and materials for installation and finishing works to be incorporated in this contract shall prior to
ordering and/or delivery by the Contractor, be approved by the Employer/Engineérbeth in respect of quality and type
as well as of quantity.

6. SITE ACCESS AND STORAGE

The Tenderer shall visit the site and ascertain the location of required access onto the site‘andithe location of allowance
for complying with the requirements and for the reinstatement to original condition of ‘all reads;and areas used or
disturbed by the Contractor to the satisfaction of the Engineer.

7. SITE INSTALLATION

All costs of labor, works, provisions, materials and.equipment for Site Installations required by the Con-
tractor and stipulated in the Tender Documents shall bejineluded inthe various unit prices of the Bill of
Quantities. No extra payment will be allowed by the Employer §any of these activities.

8. DECANTER CENTRIFUGE

The decanter centrifuges should be easy‘to operate. The decanter should be for sludge dewatering in a
wide range of industrial and municipal wastewater treatment; decanter centrifuges should be efficient,
simple to install, easy teimaintain and straightforward to operate. Also; it should be installation, operating
andisenvice life costs are minimal.

N\
N\

e fully enclosed process sections
e critical parts made of wear-resistant material
¢ High performance combined with low energy consumption.

The decanter features

ereduces sludge volume,

e continuous operation

e compact, modular design saves space

¢ Low installed power reduces electricity consumption.



Separation takes place in a horizontal cylindrical bowl equipped with a screw conveyor. The feed enters
the bowl through a stationary inlet tube and is accelerated smoothly by an inlet distributor. The centrifu-
gal force that results from the rotation then causes sedimentation of the solids on the wall of the bowl.
The conveyor rotates in the same direction as the bowl, but slightly slower, thus moving the solids towards
the conical end of the bowl. The cake leaves the bowl through the solids discharge openings into the
casing. Separation takes place throughout the entire length of the cylindrical part of the bowl, and the
clarified liquid leaves the bowl by flowing over adjustable plate dams into the casing.

The rotating part of the decanter centrifuges should be mounted on a cempact, in-line frame, with main
bearings at both ends. Vibration dampers are placed under the frame. The rotating part is enclosed in a
casing with a cover and a bottom section with integrated outlets for both solidstand the liquid being re-
moved.

The bowl should be driven by an electric motor and a V- belt transmission drive;yPower’is transferred to
the conveyor via a planetary gearbox. Operation can.either be pre- set to a suitable seNf parameters, or
the difference between the speeds of the bowl and the'conveyor can be controlled automatically, with no
need for changing belts or pulleys.

Stainless Steel ribs. Grooves will not be accepted.

Bowl shall be an assembly of small and large'end hubspa eylinder and a taper section, all centrifugal casted,
no welding accepted on any of bowl components, power savinwecially designed centrate outlets, spe-
cial cake outlet design to avoid dead spots, bushings are not accepted

Bowl material duplex, conveyor material SS316, Main bearing greasing shall be possible without opening
the cover, Feed tubegpositioning from small end hub, Replaceable sintered TC wear saddles at cake dis-
charge zone, Remete condition monitoring, Auto regulation of poly dosing at constant feed flow

Materials

The bowl‘eonveyorginlet tubey cmlets, cover and other parts in direct contact with process media are all
made of stainless steel. Theﬁscharge ports, conveyor flights and feed zone are protected with materials
that are highly resistantto erosion. The frame is made of mild steel with an epoxy enamel finish.

Decanter Control System

The decanter control system should be an integral component of decanter centrifuge; control system pro-
vides users with quick and easy access and control of all decanter operating parameters. All critical de-
canter parameters should be pre-tested and configured in the factory, based on the decanter’s physical
parameters, including bowl size, gearbox and maximum bowl speed.



Hardware

Convenient onscreen reminders alert operators whenever service, including routine greasing and lubrica-
tion, is required. Flexibility and scalability are key design components of the decanter control system,

Basic

HMI type

Min 7”

Controller type

Compact I/0 slice system

External communication

Bus communication with customer

System

Ethernet IP,

Cleaning-in-Place (CIP) functionality

No

Variable frequency drive (VFD)

Fully integrated VFD type

ABB ASC 880 or equivalent

Mounting options

Mounting of /0 module

Decanter frame or VFD cabinet or

remote moun'm

Controller mounting

Decanter frame or VFD cabinet or

remote mounting

Equipment 1/0

Feed, additive, and dilution water control Yes
Feed pump interlock Yes
Additive pump interlock\ Yes
Diverter gate \ Yes
Cake conveyor interlock No need
Temperature measurement

Temperature sensors Yes
Vibration measurement

Vibration monitor Yes

(mounted on decanter frame)




Torque measurement

VFD torque measurement Default
Cover Switch Yes
Speed sensors Yes

Material for the other parts
Bowl material DU- in contact with sludge AlSI
PLEX 316

N

v" The bid price includes the submissions of all user manuals, catalogues, software’s and other related
submittals the Engineer may request.

v Factory test and inspection: The contractorishall include'in his price alhthe needed coordination and
all expenses (like visa cost, traveling cost, airlines tickets, and hotels for full-board. Perdiam cost ac-
cording to international practice ect) for four(4) persons and t6 conduct two separate trips for the
required factory test, one trip to the decanter centrifugal machine and another trip to the sludge

pump or/and polymer package system. The duration of eachip should be at least three days exclud-
ing the traveling days.

v The bid shall include:
o All technieal data and details of equipment and materials listed in the BOQ.
o Signed authorization letter mainly for the decanters, sludge pump and polymer unit
o Specialized and gualified skilled labor

o All mechanicaliinstallations should include for@ll required fittings, and Prior to any materials
ordering theycontractor must submit“complete calculation; shop drawings with detailed
equipment technicaMta and specifications for engineer's approval.

o Allworks shoul&e finally tested and commissioned by specialized team to verify all mechan-
ical and electrical installations for at least 14 days.

Note: Any bid has deviation from this above requirements and specification will be con-
sider non-responsive since the winner is the lowest —responsive bid.




GENERAL CONDITIONS

Existing facilities within the site of works

The proposed site in exactly nearby and to the west side of the existing Al Terih W\WTP.
Temporary office buildings and accommodation:
Shall be on the bidder expenses

Notice boards
The Contractor shall manufacture notice boards and erect these where directed by theProject Manager: The notice
boards shall be 1, 00 x 2, 00 m of 20 mm thick plywood W.B.P. bonded to BS 1088 or similar a%mved with soft-
wood surround to Class 2 of BS 1186 Part 1. The notice boards shall have the indication as instructed by the Project
Manager and be painted after fabrication on all surfaces.
The Contractor shall erect these boards on suitable supports in positions within theiarea as directed by the Project
Manager. Quantity 1

Special conditions and hazargs
The Contractor shall observe the following conditions when,drawing up his proposal for traffic access to the Sites
and Working Sites and such proposals shall be submitted to the ProjecManager for his approval before implemen-
tation.

® Restricted headroomddue to flyovers and overhead cables.
® Restricted loading to ‘existing/services, manholes, etc.

® Buildings inithe locality particularly sensitive, due to their use or condition, to undue noise and
vibration.

® Access toprivate and‘public properties and.buildings.

® High.voltage ov&ead cables.

N\
Amenities to be preserved
The bidder shall cause the least possible interference with existing amenities, whether natural or man-made. No trees
shall be trimmed of felled except as authorised by the Project Manager.
All lights provided by the bidder shall be so placed or screened as not to interfere with the use of adjacent buildings,
road users, traffic or signal lights or other equipment of the Employer or other authority.
The Contractor shall store and place all materials, plant and appliances in such a manner as to prevent them causing
injury or damage to persons or property and at a safe distance from roads, tracks and footpaths.



Claims for damage to persons or property

Any claim received by the Employer in respect of matters in which the bidder is required under the Contract to in-
demnify the Employer will be passed to the bidder who shall likewise inform the Employer of any such claim which
is submitted directly to him by a claimant. The bidder shall do everything necessary, including notifying the insurers
of claim received, to ensure that all claims are settled properly and expeditiously and shall keep the Employer in-
formed as to the progress made towards settlement. If the Contractor receives a claim which he considers to be in
respect of matters for which he is to be indemnified by the Employer under the bidder him shall immediately pass
such claim to the Employer. All information as aforesaid shall be given in writing and shall be copied to the Project
Manager.

SITE CONDITIONS

General
The Employer does not guarantee the correctness of the
elsewhere nor any interpretations, deductions or conclusions

nations of any materials de ed in this Clause and

Climate
The Climate is typically Mediterranean with i ters. The average daily temperature

services are indicated on the Drawings. The Contractor is re-
ns to satisfy himself as to the sufficiency and accuracy of the in-

rvice authorities and the Project Manager of
ed by the service authority shall not commence

reasonable required by the Project Manager.

No requirement of the Specifications regarding the disposal of material arising from site clearance or
excavation shall override any provision in the Conditions of Contract as to the discovery of owner-
ship, of fossils, coins, articles of value or antiquity of anything of geological or archaeological inter-
est found on the Site.



SAFETY MEASURES

General

The Contractor shall submit a Health and Safety Plan.

The Contractor shall be responsible for the safety of all workmen and other persons entering the Works and shall, at

his own expense (where not otherwise stated) and to the approval of the Project Manager, take all measures neces-

sary to ensure their safety. Reference in these respects is made to the Conditions of Contract, but in particular, such

measures shall include, but are not limited to, the following:
1-Provision of proper safety and emergency regulation; fire, gas (i
tion, stretchers and first aid boxes, together with rescue facilities gene
2-Provision of efficient safety helmets for all personnel includi
ager and each of their staff and any authorised visitors to the Site.
3-Safe control of water including provision of ample sm .
4-Provision and maintenance of suitable lighting to provi equa i Works with
appropriate spares and standby equipment.
5-Provision of good and safe access to any of the Works.
6-Provision of notices written in English and ARg t points likely to be
used by the public, which shall warn tQe public of thgexi 7 hese notices shall be in

The bidder shall submit for the approval of the Project Maha C under sub-clause A above. When
the regulations have been approved and bef e idder shall distribute copies in English to all

his employees and to the Project Manager.
The Contractor shall ensure that all his employees are fully con
procedures, etc., and the Contractor shall enforce the rule that a
regulations shall be instantly dismissed
Personal protective equipment shall be )
met, eye protection, ealgkotection, han , foot protection.
If any of the emp‘ee accerding to his n and what he should wear protection clothes at the time
and type of wof‘s imple anager has the right to discount as penalty according to
the cost of what the e

and electric shock preven-
for each place of working.

h the regulations, emergency and rescue
ployee committing a serious breach of such

dirty as a result of such construction or transport and in the event of their becoming
in the opinion of the Project Manager the Contractor shall take all necessary and immedi-
ate stéps to clean them.

2-Vehicles shall be thoroughly cleaned down before leaving the Sites and shall be so loaded that spill-
age therefrom is prevented.

3-Each individual site must be kept clean during the work and must be thoroughly cleaned upon com-
pletion.

Prevention of noise and disturbance
1-The Contractor shall in general comply with the recommendations of Palestinian Law.



2-The Contractor shall justify the details and arrangements of all plant before installation to ensure
that suitable provisions are provided to reduce noise emission in built-up areas.

3-The bidder shall take noise intensity readings as required by the Project Manager and shall submit
the results to the Project Manager. The Contractor shall comply with measures required by the Pro-
ject Manager to keep noise and disturbance to the reasonable minimum.

Fire prevention
The bidder shall make arrangements to the satisfaction of the Project Manager for the protection of
the Works and any Temporary Works and any adjacent property f ire and shall give the Fire Au-

oxy-acetylene cutting equipment and other processes involving th ights. Special ar-
rangements will be necessary for the storage of highly

The bidder shall remove all rub i mable nature and take such other
steps as the Project Manager may require but thi ieve the bidder of any of his obligations
under the Contract. The Project Manager has the fight to make penalty for cleaning the area if there
der must remove the solid waste daily from the
aste container (could be compacted), or to loca-

lectrical equipment
be erected around electrical equipment shall

GENERAL COORDINATION

Employer’s use of contractor's temporary works

The bidder shall during the progress of the Works allow the Employer, the Project Manager and other contractors
employed by the Employer in connection with the Works the use of his roads, scaffolding, constructional plant,
other temporary works or services such as described in the present Section.



DESIGN AND DRAWINGS TO BE CARRIED OUT BY THE bidder

Design report

Within 20 days after the Commencement date, the Contractor will submit to the review of the Project Manager a
Design Report. This report will be based on the Contractor Proposal; it will include the following documents:

a) The description of the plant

a) The detailed process calculations including a Process Fl ram, a Process and Instru-

mentation Diagram, mass flow and load balances.
b) The hydraulic profile

c) The entering and leaving flows ( water, grease, grit, sludge, etc.) in t ities and pollu-
tion loads

d) The pre- sizing of the structures
€) The sizing of the installed power
f)  The single line power dim
g) The general organisation of the remote contr

entation program

2) e roads, pipes, utilities and networks drawings.

3) Thessingle line diagram

4)  The flow chart of the remote control

5) The additional drawings as required by the Project Manager to develop in greater detail the con-

struction required.
All these drawings shall be referred to hereinafter as Construction Drawings.



These drawings will be submitted by the bidder in accordance with the Documents’ submittal program, to the ap-
proval of the Project Manager.

All drawings shall be in the English language, and all dimensions shall be in Metric system. Symbols
shall be in accordance with approved Standards. All drawings submitted for approval shall conform
to 1SO paper sizes A0 to A4. Title block and numbering shall be approved by the Project Manager.
The Permanent Works shall be executed in conformity with the Construction Drawings and other
drawings approved by the Project Manager.

Mechanical equipment included in the present contract

General
The bidder is responsible for the execution of documents (drawings, diagrams, design calculations,ete.) for the dif-
ferent supplies.
A list of all drawings, diagrams and design calculationstetbe submitted to the Project Mahager shall be drawn up at
the start of the design stage in agreement with the Project Manager. However, the Project/Manager reserves the right
to request further details at a later stage in order to facilitate understanding of equipment functions.

Overall and detail drawings of the equignent
The bidder shall supply drawings for information of assemblies, parts ofiassemblies and large parts of the equipment
to the Project Manager for information.
These drawings, or where applicable their technical associated documents, shall include, in addition to production
dimensions, flatness, straightness, horizontal and vertical tolerances, the'values of assembly and operating clearance
with the minimum and maximum acceptable deviations, the type and the properties of the materials used in the dif-
ferent parts, the weld categories and the types of non-destructive testing to be carried out on welds, the surface con-
dition valued to be achieved for parts machined in accordance with ISO/R 468 standard.
Drawings, or, where applicable, their technical associated documents shall also include the weights of assemblies,
parts of assembliesiand detailed parts as well‘as'the surface areas to be painted for large structures.

Civillworks
Designcalculations
The design-calculations may,be presented in a computer format and shall include in:
¢, Design caltmations conditions and criteria
o  The values of the maximum stresses under normal and exceptional operating conditions
e The main dimensional characteristics
o “The properties of material to be used
e The loads to which the supply is subjected and their supply

Drawings
In addition to the documents listed hereafter, the Contractor shall prepare and deliver to the Project Manager the

drawings for:

e  The drawings relevant to the Construction
e  The as-built drawings of all permanent works constructed



e  The other drawings necessary for the performance of each part of the Works in accordance with
the Contract.

Submission and approval

The Contractor shall submit in two (2) copies to the Project Manager, for review, information or approval, all
designs and drawings which he prepares under this Clause (except for ""As-Built"). The Project Manager will
analyse all such designs and drawings, will appraise them as to whether they are reasonable and consistent with
the Construction Drawings, will approve if requested and will order changes when deemed necessary.

The Contractor's designs and drawings shall be submitted in a sequence to facilitatesthe Project Manager's study and
scrutiny of the same, shall be completed in regard to all computations and data, and‘shall be traced on size 840 mm x
594 mm (Al-size) or 297 mm x 420 mm (A3-size) paper. The title of the drawings, the signature of the Contractor's
representative, the date of preparation and the reference to Construction Drawings,. if any, shall.appear in the bottom
right hand corner of the drawing. Within twenty-one (21) days after submission of the,drawings, the Project Man-
ager will advise the Contractor of his conclusions regarding the drawings.

When approval is requested, the Project Manager's conglissions may be one of the folldWling:

e "APPROVED"

e "APPROVED EXCEPT AS NOTED"

o "DISAPPROVED" (with relevant reasons determining rejection duly indicated).
Within seven (14) days of the return of designs.and drawings. marked "APPROVED" or "APPROVED EXCEPT AS
NOTED", the Contractor shall present to the Project Manager-one reproducible copy of the drawings traced in ink
and two (2) prints of the same.
No drawing shall be considered valid unless signed by the Project Mana}er. The approval by the Project Manager of
such drawings shall not relieve the Contractor of his obligations and responsibilities under the Contract.
Those marked "DISAPPROVED" shall pe redone/and submitted anew to the Project Manager.
The Contractor shall not be entitled to a'time extension based upon the rejection of designs or detail drawings, be-
cause such designs or detail drawings fail‘te,conform to sound engineering principles, or to the Specifications.
All Works should be executediwith the relevant approved drawings. All materials ordered or Works performed
prior to approval ofthe relevant designs, shall be at'the Contractor's risk.
The Contractor shall bringito,the attention of the Project Manager any variation to the Contract in the document sub-
mitted for approval.
When n@ygpproval is requesteaiWHRINOUrteen (14) days after submission of the drawings, the Project Manager
will notify McommgRiSIOMscqueSISYAll materials ordered, or work performed, prior this notification shall be at
the Contractor’Sgishs \

Ownership of drawings and data

All the drawings, details, bill of materials and any other information or documents furnished by the bidder shall be-
come the property of the Employer and shall be non-returnable. The Employer will have the right to use this prop-
erty.

Such information shall be given in paper copy and in digital format.

LAYOUT OF WORK AND SURVEYS



Reference points, lines and levels
General setting out

1) At the beginning of the Works, the bidder and the Project Manager shall agree on the definition
and general setting out of the structures to be built on the site, based on the general network es-
tablished for the project.

2) Three points which shall be used as a reference basis in three dimensions (X, Y, Z) will be made
available at site by the Employer by the date of beginning of the work. These three points shall
be handled over to the Contractor, which will accept them as references. These three points shall
be adequately anchored and protected by the Contractor.

3) Additional bench marks may be provided by the bidder for tri reference.

4)  The bidder shall be responsible for the conservation of the relal during the entire
duration of the construction.

5) The Project Manager shall draw up a report to confirm completion o tions in the
field.

Complementary setting out
During the execution of the Works, the Cont
and gauges as may be necessary.

At the beginning of erection of equipment, complementary ref
Position of lines and levels shall be defined by mutual agreem
ject Manager shall decide.
The Project Manager will draw up a re
Record of site conditio‘efore construGt
Topographical dat‘ the sit indicated,

the working period,

tting out by as many stakes, seats

ce points shall be placed by the Contractor.
f all parties. In case of disagreement the Pro-

on of these operations in the field.

er works should be done by the contractor during pricing or in




STANDARDS, CODES AND REGULATIONS

General

General Standard specifications and codes of the PWA & ministry of work in the Palestinian state and the following
listed authorities wherever cited herein are referred to by use of the abbreviations shown below. All materials and
workmanship shall comply with requirements of applicable codes:

Abbreviation

1. International Standard Organisation 1ISO
1, rue de Varembe

Case Postale 56 CH1211
GENEVE 20 - Suisse

2. European Committee for Standardization EN
36 rue de Strassart
1050 Brussels, Belgium

3. American Society for Testing and Materials
1916 Race Street ASTM
PHILADELPHIA, PA 19103 — USA

4, American Association of Stage Highway AASHTO

and Transportation Officials
444 North Capitol Street, mw
WASHINGTON, DC20001 — USA

5. American Concrete Institute ACI
Box 19150 - Belford Station
DETROIT, MI 48219 - USA

6. British Standards Institution BS
Linford Wood,
Milton Keynes
MK14 6LE - UK

7. BundesanstaltfuerWasserbau \ BAW

D-7500 KARLSRUHE, Kussmaulstr. 17
Germany

8. Deutsches Institute fuesNormunge.v DIN
D-1000 BERLIN 304 Burggrafen Str. 6
Germany

9. Assaciation Francaise de Normalisation AFNOR
Tour Europe - Cedex 7
92080 PARIS LA DEFENSE = France

N\
N\



10.

14.

15.

16.

17.

11.
12.

13.

American National Standards Institute, Inc.
10 East 40th Street
NEW YORK, NY 10016 - USA

American Petroleum Institute

American Welding Society
205 MW 7th Street
MIAMI FLO 33125 - USA

United States Bureau of Reclamation
Engineering and Research Center Code 922
Post Office Box 25007 Denver Federal Center
DENVER, Colorado 80225 - USA

The Institution of Civil Engineers
Publication Thomas Telford Ltd.
1 Heron Qua

LONDON E148XF - UK

Eurocode
2, rue Bréderole )
B-1000 BRUXELLES - Belgique

Fédération Européenne de la Manutention
80 boulevard A. Reyers )
B-1030 BRUXELLES - Belgique

Commission Electrotechnique Internationale
1 rue de Varembé

Case Postale 56

CH 1211 GENEVE 20 — Suisse

ANSI
API

AWS

API
USBR

ICE

FEM

CEl

The following particular Standards will be used:

Applicable standards

~

® EN 12225, part 1 to 14 © Wastewater treatment plants
ENw52, part 1 to 7 : Drain and sewer systems outside buildings
EN 809: Pumps and pump_unit for liquids- Common safety requirements

EN: 1085; Wastewater treatment- VVocabulary

N\

Unless@gherviise speci@, #he Standard to apply will be as follows:

a)

b)
c)

d)

Palestinian Standards, regulations and directives: depots for chlorine and others dangerous nox-
ious substances, Fire protection, Protection of workers in building with MV and LV electrical

energy, Earthquake regulation.

Mechanical works :DIN

Electrical works: IEC (in addition to EAC requirements)

Handling equipment : FEM

Except if otherwise specified, where such standards are mentioned, the latest revision or edition on
the Reference Date shall apply.
When the Contract Documents contain particular specification or more restrictive specification
than required in Standards and Codes listed above, the Contract Documents will always prevail.



In case of lack of precise requirements in the Specifications and even if no reference to any stand-
ard listed in Sub-Clause 10.1 hereof, these standards shall be used as a reference.

WATER CONTROL

All constraints related to the presence of or risks caused by water flooding, all additional work which
may prove necessary on this account, all damage caused by water flooding, all pumping in all struc-
tures shall be at the expense of the bidder.

QUALITY OF MATERIALS

Manufactured materials
All materials, fixtures, fittings, and supplies furnished unde
grade quality and of the best workmanship and design. All the
be heavy duty and of latest model. No inferior or low
accepted, and all work of assembly and construction sha
In asking for prices on materials intended fm

of these Specifications, the bidder shall provide anufaCiifg
any case, be necessary to secure compliance with this Clause a
each such manufacturer or supplier.

nused, of standard first-
anical equipment shall

on in the Works under any portion
ith complete information as may, in
y case, he shall quote this Clause in full to

APPROVAL OF MATI‘\LS AND EQ

ks shall be subject to information given by the

equipment, the Proje,
Unless otherwise a
original manufactu

Ager shall give only comments or refusals if necessary.
ed by the Project Manager no material or equipment shall be shipped from its point of
or final shop assembly to the work site before it has been inspected.

Submission of samples and data

The bidder shall submit for the approval of the Project Manager samples, drawings, catalogues, cuts, diagrams and
other descriptive data for all mechanical, electrical and such other materials and equipment as may be designated
by the Project Manager and which the Contractor proposed to incorporate in the Works. For certain materials and
equipment data may be required to be submitted in accordance with a detail form furnished by the Project Manager.
Items submitted shall be properly labelled to indicate the Project Contract number, Contractor, source of supply,
manufacturer Contract Item number, and other data required by the Specifications.



All items shall be submitted in sufficient time, but not later than 30 calendar days prior to purchase, to permit
proper consideration and action thereon without delaying the construction schedule.

Items sent for approval shall be shipped prepaid by the Contractor and the Contractor shall give the Project Man-
ager Advance notice in writing of all items shipped.

The results of the tests shall generally indicate:

1) Sample identification numbers.
2) Sample origin.

3) Part of the Works represented by the sample.

4) Sampling date.

5) Description of tests with reference to the relevan

e\

6) Test results (with appropriate units when applicable).
7) Date of tests.

8) Reference of laboratory undertaki

9) Conclusion (Satisfactoryoi“i i .

Inspection at the place of manufacture
To allow possible inspection of materials and equipment in the
facture, the Contractor shall give the Pr Mangger written
als and equipment are manufactured or
take place at appropri‘mes and with

lar, the Contractorgill inform.the Project
See above for fur@detaile

se of or on completion of preparation or manu-
e of the workshops and places where the materi-
the state of progress, so that the inspection may
the dispatch of materials and equipment to the Site. In particu-
of the date of final erection tests prior shipping.

Manu

mance in simila ; d of not less than 2 years, the Project Manager may accept a statement from the
Manufacturer atte public certifying that the product conforms to the applicable Specifications.

Mill certificates
In the case of materials for which such practice is usual, the Project Manager may accept the manufacturer's certified
mill and laboratory certificate.

Service record
If a demonstrable satisfactory service record is available for a material, certain specified tests may be waived by the
Project Manager.



Testing laboratory certificates

The Project Manager may accept a certificate from an independent commercial testing laboratory, satisfactory to
him, certifying that the product has been tested within a period acceptable to the Project Manager and that it con-
forms to the requirements of the Specifications. For all works.

Acceptance of materials
The approval by the Project Manager of any material or equipment shall in no way relieve the Contractor of any of
his responsibilities for meeting all of the requirements of the Specifications and shall not prevent subsequent rejec-
tion if such material or equipment is later found to be defective or not conformin

ASSEMBLY MARKING
All parts, or units of shop assemblies, shall be marked, or tagged Witm

with approved erection drawings, shall be clearly legible and so placed as to be readily v he part is being
erected in the field. Before dismantling for shipment, co shall be match marked
to facilitate erection in the field and marked so as to identi i hich it belongs. The

location of the match marks shall be clearly indicat i i embly of parts shall also
be so marked as to identify them with this Contract.

SHOP CLEANING AND PAINTING
After shop assembly and inspection all parts of the Plant and Er
accordance with the Specifications.

A\

NAMEPLATES '\
Each major and z*iliary ite

n Equipment shall be cleaned and painted in

ipment shalllave a nameplatggpermanently affixed thereto, or as directed,

All nameplates shall B e English language.

Nameplates for Pl tification and record purposes shall be manufactured from stainless steel with satin finish
and engraved with B§&ck lettering of a size which is legible from the working level.

Warning plate shall be manufactured from stainless steel with satin finish and engraved with red lettering and sited
in a position affords maximum personnel safety.

Quality control System and tests carried out by the contractor

Quality control system



Within 28 calendar days after the Commencement Date, the Contractor shall submit for the Project Manager’s
approval a detailed description of his Quality Control System.

The system shall include the quality control of all aspects of on-site construction, laboratory tests and on-site
tests. It will include a quality inspection plan which will cover all items intended for inspection at the Contractor,
Sub-contractors and Supplier’s works and premises.

The plan shall contain but will not be limited to the following items:

1) Quality Organisation plan for quality control (principles and procedures).

2) Curriculum vitae of his staff exclusively appointed for all aspects of quality control during the
Contract period.

3) List of the Contractor’s staff engaged in quality control an
4) Name and address of site materials testing Iabora\
5) List of laboratory equipment and description of the laboratory testi

6) Arrangements for any tests to be perfo

d beyond the capability of t ontractor’s laboratory.

7) Procedures for comprehensive regords.
The bidder shall be responsible for establishing and Mgintaini Ity control which will ensure
that all aspects of the Works comply with the tegui i
The bidder shall be responsible for routine
plant and measuring devices.
The bidder shall establish at Site an efficient, comprehensive r
ards, publications and manuals shall be indexed and their dist

acility and library. Books, drawings, stand-
tion controlled.

Record books of tests‘;lts
The sheets record il test re
and results shall'gg kept by
A copy of the Records Bogk

and when approved e Project Manager.

SITE FACILITIES TO BE PROVIDED BY THE Contractor

Access to working areas
The contractor must submit plan to the project manager for Access to working areas before implementation.



Storage areas

The Contractor shall make his own arrangements for the installation, operation and removal of this temporary stor-
age and works and during the Contract period. Location and layout of these storage and work yard shall be subject to
the prior Project Manager’s approval.

SOLID WASTES
The Contractor shall make all provisions, subject to the Project Manager's approval, for collection and disposal of
solid wastes from all camps and work places. Wastes shall be collected at least twice a week and disposed in an ap-
proved location.

All dumping materiel should be dump in the location that will be determine

ision engineer.

MEETINGS
The Contractor or his nominated Representative shall
Manager. Such meetings will generally be held at regu

by the Project
ut may also be con-

vened without prior notice, in the event of any unusual occu i Project Manager.
The Contractor shall immediately notify the Project Manager nce which he considers
would justify an exceptional meeting.

The agenda shall include approval of the g e prend ress of the works with respect to
the schedule and analysis of the diﬁicultim .

The minutes of the meeting shall be prepared by the Project
other participants, to be written confirmation of the declaratioff§jinstructions and decisions taken during the
meeting.

During the period for manufacturing
video conferences. When site erection

RECORDS

ption and percentage estimate of the work programmed for the following month.
2) List of Contractor's Equipment on Site together with its deployment during the month.
3) List of all personnel employed on Site.

4)  Accident record, if any.

5) Summary of all work carried out during the period in question together with a description of any
difficulties or problems occurring therein.



6) Description of the daily climatic conditions during the month.

7) Situation with respect to payments, together with the dates on which the Payment Certificates
were submitted by the Contractor.

8) Description of any claim made by the Contractor during the period.
9) Progress photographs, when available.

10) State of progress of customs clearance and local transport operations.

11) Inventory of materials stored on Site.

12) Tests in progress or already carried out during the period al
Within two working days of receipt of the draft monthly repor j nager will return
to the Contractor one copy marked for amendmeﬂ ments for cor-
rection or addition to the draft report.
Within two working days of receipt of the Project Manager's comments the Contracto

the final progress report which will include all of the c nts requested by the
Project Manager.

Photographs “
To record the general progress of the work as well as particul

missioning the Contractor shall take photographs at regular i
Photographs of a given part of the Works shall as far as possi
angle.

special phases of erection and com-
ot more than one week.
e taken from the same location and at the same

A\

OPERATION AB@AINT ;

The Con i and Maintenance Manuals of the facilities.

The manual Shg X4 (210 x 297 mm) paper 80-90 grams with offset or equivalent printing
strongly bound Mg € over bearing the title in approved legend. Drawings shall be folded or reduced
to 297 mm height. A shall bear on the spine an approved shortened version of the title.

Each manual shall all relevant information on the operation, maintenance, servicing and dismantling of
the relevant equip 4
General Comments Concerning Printings of Manuals

1) Technical documents of commercial type, containing the necessary information, may be used
partly or in full.

2) Drawings, diagrams, sketches or photographs shall be included whenever necessary for easier
understanding or clarity.

3) Precautions and warnings relating to the safety of persons and of the equipment shall be clearly
stated.



4) The sections of the Manual shall be arranged in the following order:

a) Title page

b) Table of Contents

c) Section | - Operation

d) Section Il - Maintenance

e)  Section Il - Dismantling

f)  Corresponding publications

g) Perspective drawings, scale drawings, diagrams, etc.

A complete document in electronic format (pdf) shall also be subm igEa

Procedure
1)
2)
3)
Content

N

The Contractor shall submit 3 draft copies of each manual'to the Project Managerl month before
the Pre-commissioning Tests.

Once the Project Manager has givemwritten,approval of‘the draft, the Contractor shall hand over
an additional 2 copies of the manuals to the Project Manager at the date of the Commissioning
Tests.

Final version shall be strictly identical to approved drafts.

Section | - OperatiQh
This section shalllinclude:

1)

2)

3)

4)

A general description.

Opeérating instructions:

These shaINecify the precautions which must be taken and critical points to be observed and
shall recommend a method for monitoring and recording observations and maintaining opera-
tional records.

Fault-finding table:

A single document for the intention of operating staff shall indicate the full list of all faults that
may occur in all the equipment and which are detected by protection systems activating alarms.

For each fault, the document shall indicate the probable causes and the remedial measures to be
taken to ensure return to normal operation.
Characteristic data:

The main specific characteristics of each item of Plant shall be listed including but not limited to
rated capacity, power, voltage, amperage, pressure, temperature, number of revolutions per mi-
nute, discharge, operating range, efficiency.



5) Curves:

Characteristic curves of each item of Plant shall be provided whenever specified or whenever it
is normal practice to do so.

Section Il - Maintenance

This section shall contain the following:

Maintenance instructions:

These shall include instructions for routine preventive maintenance and lubrication requirements.
Schedules shall be given for Plant shut-down indicating the frequency in the operating cycle at
which they should occur, and the tests to be made during shut-down. The instructions shall also
include a brief description and identification of special tools required.

Calibration and tolerances:

Information shall be given in tabular form of the calibration of. instruments,and alarms. Infor-
mation on operating temperatures, pressures, discharges, and other such datayshall also be given
in tabular form. Settings for protection relays, contact gaps, clearances, and contact pressures

shall be given. \

This information shall be set out undertwo headings: "Recommended™ and “Actual”. Actual
characteristics shall be ascertained during:the Commissioning Tests on Site after the Plant has
been erected.

Section 111 - Dismantling

This section shall describe the sequence and procedure to,be followed,‘operation‘’by operation. Points where excep-

tional care is needed and precautions to be takensshall be specifically noted.

N\
PROTECTION OF FINISHES
The Contractor shall take every care to prevent damage to the works and shall ensure that adequate protection is
given to all works from the activities of following trades and any third party. Vulnerable parts of the works particu-
larly liable to damage shall be protected as,may.be reasonably required by the Project Manager and shall be deemed
to be insured againstidamage in,accordance with'the conditions of contract.

Spare parts
Spare parg
The Contractorshall provide the'spare parts required by the Specifications and as recommended by the suppliers.

Spare part book

1) «The Contractor shall give a spare part book. This spare parts book shall contain an assembly
drawing of the plant which shall show all parts of the plant separately marked, designated and
referenced.

The book shall also contain sketches of each part with the part number and the designation of the
part. The material of the part shall also be indicated. These sketches and lists of parts shall be
cross-indexed with the assembly drawings.

2) The spare parts book shall present information in a simple manner so that non-technical person-
nel may be able to indent these spare parts. The lists of spare parts required shall be made with
reference to the spare parts book.



Duplicate
All spare parts shall be duplicates of the original parts furnished and interchangeable therewith.

Packing and packing list

The spare parts shall be suitably identified, treated and packed for a long storage in containers plainly marked
"SPARE PARTS ONLY". A packing list, indicating the contents of each such container, shall be securely fastened
in a moisture-proof envelope to the outside of the container. The packing list shall also provide the following infor-
mation:

1) Contractor.

2) Contract number.

3) Identification, including Contractor's drawing number, ref are part in the con-

tainer.




