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1. General
1.01 Scope

This Part specifies the General Mechanical Equipment Requirements, which
apply to all mechanical systems and equipment and is a part of each and all of
the separate Sections of the Specification. The Contractor shall dirgct the
attention of all manufacturers and suppliers of mechanical equipment and
related appurtenances for the works to the provisions of t

Documents and this Section of the Oman Waste Water Servi
Standard Specifications.

1.02 References

Due to the introduction of new European
European Standards may be in force at the tim

European Standard shall apply.

All specifications referred to are the

subsequent amendments.

1.03 Manufacturer's Expenen

Unless specifically nam
have furnished equip

which has been i

\&

O

andards, both British and

case of conflict the

@.’ revisions, and include any

e etalled specifications, a manufacturer shall
e type and equal or larger size than specified,
demonstrated successful operation for at least 10

years and at | i lations in the Gulf countries, or in countries with
similar weath ns. User certificates will be required to be submitted.
1.04 Factor
he O representative and a representative of the Engineer may inspect

fabric equipment at the factory and the cost of inspection shall be borne

Contractor unless otherwise stipulated.

Notify the Engineer in

sufficient time so that factory inspection can be arranged. Factory inspection
will be made after manufacturer has performed satisfactory checks,
adjustments, tests and operations. Approval of equipment at the factory only
alows the manufacturer to ship the equipment to the site, and does not
constitute final acceptance by the Engineer

The Contractor shall submit all necessary documents / drawings for the FAT
to the Engineer well in advance prior to FAT.

Page 1 of 36



OMAN WASTEWATER
NERVICES COMPANY saoc

STANDARD SPECIFICATION

Page 2 of 36

Date of issue

Rev

.:::: Document Number

PRJ - SS- 03 -01

04/06/2008

01

1.05 Factory Testsand

Test Certificates

a. Factory tests shall be carried out as specified in the Project Specification,

and as required by international standards and industry norms.

. The Contractor shall ensure that the manufacturer provides al labor,

requisite and as may reasonably be required to carry out the t
OWSC or his representative may witness the tests. Where
Contractor shall include in the Contract Price for all the ceo

his representative.

c. The Contractor shall submit from the eq
authorized representative, a certified written
with the requirements of the relevant t

d. If after examining or testing any,

representative, shall decide that suc
In accordance wi
equipment or part thereof y the Contractor in writing within 7

the rejeN ing the grounds on which the rgjection is

defective or, not

calendar days of
based.

e. Wherever possible '

ditions shall be ssmulated or the tests shall be

extended to al IK Site conditions.

1.06 Inspection

ing - General

; ment

proc

acturer, or his
est certjficate in accordance

ipment the OWSC, or his
ment or any part thereof is
ification, he may reject the said

ried out by the Contractor on all equipment in accordance

e o
' appropriate BS unless otherwise specified.  All tests will be

e Contractor

shall submit a detailed equipment plan

by OWSC and a representative of the Engineer.

indicating

manufacturing process, FAT, Delivery and any other related activities
necessary to complete such equipment.

The fulfillment of the guarantees given in the Schedule of Particulars and
Guarantees shall be verified at the Works Test and at Site Tests in accordance
with the procedure given in the latest editions of BS 5316 and BS 5000: Part

99 etc.
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The Site Tests shall be carried out under the control of the Contractor's staff
and the supervision of the Engineer and a representative of OWSC. The
Contractor shall provide all of the necessary labor and instrumentation to
conduct the test. Electric power will be provided by the OWSC if available
otherwise the Contractor shall provide a temporary supply by mobile
generator.

The discharge from the pumps during the site testing will be m ed by the

flow meter in addition to the draw-down method from the su med
intervals during atest run of several hours duration.
All equipment subject to water pressure shall be hy at least

1.5 times the maximum working pressure, 1.5 tipfes the Clesed valve pressure
or 1.5 times the surge pressure whichever is the g@reater irj accordance with the
latest Hydraulic Institute Standards.

plant in his supply for site inspection and g as required by the Engineer.
During the course of erecti gineer shall have full access for
Inspecting the progress of t hecking its accuracy or witnessing
such checks as may be req

All welding procedures, welders and hydraulic pressure testing will
be supervised and ap the Engineer.

At least 24 hoursWoti ill be given to the Engineer of the times at which

such inspec@ ing isto be carried out.
On co nyof erection, all pressure parts shall be subject to a suitable

and running tests on all plant shall be carried out by the
Contractor and witnessed by the Engineer to demonstrate adequately that the
uipment as erected on Site is entirely suitable for commercial operation.

Four months prior to pre-commissioning tests being commenced the
Contractor shall supply test sheets for the Engineer's approval. These sheets
shall provide for the following information to be set out in tabular form:

@ Name and number of item of plant or equipment.

@ Actua test or checksto be carried out.

@ Space for test results or data obtained during checks.

@ Date of test and names of persons conducting and witnessing
tests.

@ Space for remarks.
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Two copies of all test results and calculations shall be provided by the
Contractor to the Engineer for his approval. The results shall be bound into
the operating and maintenance instructions to form a permanent record of
plant operation at the time of site testing.

1.07 Quality Standards

Items of equipment may be specified by the name of a manufact r the
purpose of establishing a standard of quality and acceptable

Manufacturers specified have been determined by the Engineer to meet or
exceed the minimum acceptable standard for t |
and model.

All mechanical equipment furnished und bpecification shall be new and

of current design and fit for the purp@

1.08 Adaptation of Equipment

substitute equipmient Wit be assumed by OWSC. Equipment which
requires alteraions the structures will be considered only if the

Contractor al responsibility for making and coordinating all
necessam@ons. All revisions to structures, mechanical, electrical, or

other ywe e necessary by such substitution shall require the Engineer's
@ All costs of said revisions, including cost of redesign, shall be

a. No responsibility fEr ion of a planned structure to accommodate

pr
bornet e Contractor.

pment. Where equipment to be furnished is installed in an existing
enclosure or adjacent to existing equipment, field check for the dimensions
of existing equipment, location of conduits, etc., and ascertain all existing
conditions and difficulties likely to be encountered in performing such
work.

1.09 Guarantee and Warrantees

a. Guarantee all equipment in accordance with the Conditions of the Contract.
In addition to the general guarantee requirements, equipment guarantee
shall cover (1) faulty or inadequate design; (2) improper assembly or
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erection; (3) defective workmanship or materials; and (4) leakage,
breakage, or other failure.

b. Unless specified elsewhere, the nominal equipment guarantee period is two
years from the date of the issue of the Substantial Completion Certificate of
the whole works.

c. The guarantee period for equipment shall commence upon the datg of the

Employer's written acceptance of the equipment as it is put into e for
each stage of commissioning.

d. The Contractor shall consider the staging requirements ect when
ordering equipment so that the manufacturer's warr t voided

due to delay in equipment commissioning.

1.10 In-service Checks

During the guarantee period, an in-servic k of each system required to be
validation tested shall be perform e by qualified technical
representatives of the various systel turers, including manufacturers
of equipment components withi S. Checks shall be detailed and
complete, requiring not | an§hours at the site, and shall be performed
under the observation and to t ISfaction of the Engineer or his designated
representative.  All co In-service checks shall be included in the
Contract Price.

a. Notification. tify§ethe Engineer in writing at least 10 days before the
performan h in-service check and obtain his approval of the
propo: es.

nn At the time of each in-service check, consult with the
Engineer; review the O&M Manual and the pertinent operational and
maintenance problems encountered, and furnish technical advice and
mmendations to the Engineer.

c. Schedule. Perform initial in-service checks approximately 6 months after
final acceptance of the plant. The second in-service check shall be
performed within 30 days of the end of the contractual guarantee period.

d. Reports. Deliver a written report of each in-service check, signed by the
appropriate manufacturer or his representative, to the Engineer within 10
days following the check. The report shall describe the checking procedure
in detail, and shall state aill advice and recommendations given to the
Engineer.
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1.11 Spare Parts

Where spare parts requirements are not listed in the individual Sections
relating to the specifications for equipment, the contractor is to provide the
manufacturers recommended spare parts for two years operation of the
equipment which should be approved by the Engineer. The spare parts |II be
packaged and labeled for the specific items of equipment for whic

intended. Each individual part will also be appropriately label

Spare parts will be supplied and delivered at the ipment
to which they appertain.

1.12 Submittals

a General:

@ The Contractor shall submit@ ing information as described in

the below paragraphs

@ The Contractor shall Rete that submittals will not be approved unless
submitted in order@All mittals shall be clearly marked with the
name of the ma % Irers, sub-contractors and Contractor’s contract
number sucljthat T8y can be clearly identified and are unique to the

Contrac

@ Anyjiworky,commenced or materials ordered before receipt of the

8] ’s approval shall be entirely at the Contractor’'s risk.

fications required to comply with approved submittals shall be
e Contractor’ s expense.

ittals Schedule:
The Contractor shall submit a program for al the submittals, with dates, for
the Engineer’'s approval. Adequate time shall be left in this program for
approval

c. Design Data:
This shall include data and supporting calculations which is required for the
following:

@ Judtification for the overall design, sizing of process units, levels and
layout
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@ To show compliance with standards used. This may include quality
manuals and procedures.
@ Asrequired in the particular and general project specification

d. Materia Data:

§ When required by the Engineer a critical path type program shall be
submitted showing all the manufacturing activities with theqritical
path clearly identified.

§ Shipping and delivery schedules including the date ing,
arrival at port and on site

§ Materia and product data:

1. Complete and detailed information of al ma@an uipment
to be incorporated in the Works e itted. Detailed
descriptions and specifications, cat@ogue cut outs, installation

data, diagrams, dimensions, controls; other data required
to demonstrate compliance with, the Pro

submitted.

2. Materials of constructi ent or components shall be
stated. At the regu f gineer, a sample of these shall be
submitted for fu& efore approval.

§ Materia and echnical specifications data shall be submitted
for eachyi equipment.

§ Fabri n-and assembly drawings. These shall be supplied for any
f iopror assembly of equipment which isto be carried out in the
ryyor on site. Sectional drawings shall be provided for al

ment, clearly showing the materials and individual components.

§ / Test certificates. Manufacturer’s test certificates, third party test
certificates and quality control test certificates shall be submitted.

e. Installation Data:

» Shop Drawings:
These shall include the following:

1. Working drawings. These shall include layout drawings, diagrams,

illustrations and schedules specifically prepared by the Contractor for
each pat or area of the works. They shal include generdl

Page 7 of 36
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arrangements of the equipment and appurtenances in relation to the
buildings and structures.

. Co-ordination drawings: These shall be prepared by the Contractor to
show how multiple system and interdisciplinary work will be
coordinated. Drawings shall illustrate clearances for lifting
equipment, maintenance, access requirements and loadings @ue to
equipment heights.

for instalation work recommended b uf rer's of
i statements for

. Installation Method Statements: Standard or s@ ocedures

4. Request for inspection (RFI):
partially or complet a (Speci
Engineer before start ;
installation  will
recommendations and

according
roved method statement.

activity, for approved by the
dependant activity, inspection for

to the manufacturer

5. Progress Repert contractor shall be required to submit to the
Engin and monthly progress reports on the first day of the
week foll@wingiénd the first day of the month following respectively.

6.
Ogress.
r

actor. This shall include full details of resources and rates of

Qjcti on Manuals for Equipment Two copies of the draft manual shall be

Pm@ﬁg the progress of the works: A detailed computer based
using critical path method shall be submitted by the
ot

delivered not later than 30 days prior to operational demonstration and
system validation tests. The balance of the copies shall be provided to the
Engineer within two weeks of the commencement of the Maintenance
Period and shall include all revisions necessary to correct for any changes

made during installation or checkout.

h. Manufacturers, Certified Reports. Submit a notarized written report from
each equipment manufacturer, or his authorized representative, with respect
to his equipment certifying that (1) the equipment has been properly
installed and lubricated under his supervision, (2) the equipment is in

Page 8 of 36
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accurate alignment, (3) he was present when the equipment was placed in
operation, (4) he has checked, inspected, and adjusted the equipment as
necessary, (5) the equipment is free from any undue stress imposed by
connecting piping or anchor bolts, (6) has been operated under full load
conditions and operated satisfactorily, (7) he has inspected his equipment
during the operational demonstrations and system validation tests to the
extent specified, and (8) is fully covered under the terms of the guarantee.

I. Submittals for Operational Demonstration and System V alidationgT ests:
1. Operational Demonstration.
At least 60 days before the first operational demen is to be
performed, submit a detailed and compr si plan for

performance of each operational demopStratio ired” ldentical
equipment items may be covered ufider on€ plan. Include an

estimated date and duration for each e and the personnel
required.
2. System Validation Tests.

At least 60 days before the/ti stem validation test is to be
performed, submit | comprehensive procedure plan for
performance of validation test and for each validation
test that covers two e systems. Each procedure plan shall
describe and i e involved system including associated

electrical a&ﬁ d instrumentation and control systems, and
0

shall incl evidence of an organized step-by-step procedure
properl& ating the efforts of the various trades and
r

m representatives involved and of the operations of the
f kes. JProcedures shall include an estimated duration and date for

@p cedure and the personnel required.

Page 9 of 36
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3. Procedure Plan Information.
In addition to the information specified above, each procedure plan
shall include the following information, as applicable:

Description of temporary procedure facilities, including drawings

and sketches as required to fully illustrating the facilities.

List of test materials and estimated quantities.

List of instruments, measuring and recording devi
test equipment, whether a part of the plant or furni
for temporary use.

Names of supervising and inspecting

ther
ely

£

Complete listing of al functional paramet be served and
recorded.

* Recording intervals.

4. Records Materials.

5. Results.

Within 10 d
copies of al regd
and system 0

1.13 Material D

. All
nt

ays 2

CA OI'] tas-

orage and Handling

Submit samples of the forms d other materialsto be used in
recording demonstrati & idation test results.

letion of each procedure plan submit 3
s and results of all operational demonstrations

equipment as necessary shall be packed in first quality
or packing; no second-hand timber shall be used. All packing

must jbe suitable for several stages of handling via sea or air freight, inland
trangport and movement on site.

li. Flanged pipes are to have their open ends protected by adhesive tape or
jointing and are then to be covered with a wooden blank flange secured by
service bolts.

lii.  The sleeves and flanges of flexible couplings shall be bundled by wire ties.

Cases containing rubber rings, bolts and other small items shall not
normally weigh more than 500 kg gross.
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Iv. Precautions are to be taken to protect shafts and journals where they rest on
wooden or other supports likely to contain moisture. At such points
wrappings impregnated with anti-rust composition or vapor phase inhibitors
are to be used of sufficient strength to resist changing and indentation due
to movement which islikely to occur in transit. The form of the protective
wrappings and impregnation are to be suitable for a minimum period of
twelve months.

v. Lids and internal cross battens of all packing cases are to be fi
screws and not nails.

vi. Hoop metal bindings of cases are to be sealed where en if not of
rustles material are to be painted.

vii. Contents of cases are to be bolted securelyfior fastehed in position with
struts or cross battens and not with wood ch ess they are fastened
firmly in place. All struts or cross battes are preferably to be supported by
cleats fixed to the case above and belo *
may rest. Cases are to be up-ended
movement of contents.

viii. Where parts are requir & to the sides of the case, large washers
are to be used to distribute t re and the timber is to be strengthened

by means of a pad.

iX. All stencil &ghe outside of the casings are to be either of a
waterproof r protected by Shellac or varnish to prevent

obl |terat| 0

(o] beav0|ded asfar aspossible.

Waterp of paper and felt linings are to overlap at seams at least 12mm and
the s secured together in an approved manner, but the enclosure is to
rovided with screened openings to obtain ventilation.

a. Where applicable, indoor items such as electric motors, switch and
control gear, instruments and panels, machine components, etc. are to
be 'cocooned' or covered in polythene sheeting, sealed at the joints
and the enclosures provided internally with an approved desiccators.

xii. Bright metal parts are to be covered before shipment with an approved

protective compound or coating and protected adequately during transport
to site. After erection these parts are to be cleaned by the Contractor.
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Xiii

XiV.

XV.

XVi.

XVii.

XVIil.

XiX

Each crate or package is to contain a packing list in a waterproof envelope
and copies in duplicate are to be forwarded to the Engineer; prior to
dispatch. All items of materia are to be clearly marked for ready
identification against the packing list.

All cases, packages, etc. are to be clearly marked on the outside to indicate
the total weight, to show where the weight is bearing and to indicate the
correct positions for slings, and are to bear an indelible identificatign mark
relating them to the appropriate shipping documents.

Structural steel work pipes valves encased fittings and m | be
similarly marked. In addition one in every ten repeat al bear
the dispatch marks in suitable paint or other approv iu hen in
the opinion of the Engineer the dispatchy/ marks ot be applied
satisfactorily to any item they shall be stamped on a metal label attached to
the item or part by means of a piece of wire in
end of the label and secured so that it lfésflat with the item.

items are dispatched but the Co t to be entirely responsible for

The Engineer may require inspectin roving the packing before the
ensuring that the packing,i a@

transit and such inspection will not

relieve the Contractor fo lo damage due to faulty packing.

Lift large equipment i ly at the points designated by manufacturer.
Factory Paint es. Protect against impact-, abrasion, discoloration,
and other dam air damage as directed and approved.

Electric guipment.  Maintain electrical equipment, controls, and
insul at al times. Keep heaters in equipment connected and

er ntil equipment is placed in operation.
X Sh or air conditioned storage where considered appropriate by the
Ineer shall be provided.

1.14 Job Conditions

Drawings are diagrammatic and show the intended arrangement of
principal apparatus, piping, and appurtenances. Conform to Drawings as
closely as possible and exercise care to secure approved headroom and
space conditions, neat arrangement of piping, valves, hangers, and like
items, and to overcome structural interference’s. Verify dimensions and
conditions at the place of installation, and install materials and equipment
in the available spaces. Submit written details and reasons for proposed
deviations from Drawings and Specifications, and do not deviate there from

Page 12 of 36
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unless authorized by Field Order or Variation Order if approved changes
require alteration of structures or related work, make such alterations as
approved in advance by Engineer at no additional cost to OWSC.

1.15 Tropicalisation

Equipment is to be designed for Muscat coastal climate and the following

shall apply:
I. Tropica grade materials should be used wherever possible me
relaxation of these provisions may be permitted wher \pment is

hermetically sealed.

ii. lron and steel are in general to be painted or
accordance with the reference standard.
than stainless steel) of all instruments and €l
electro-magnets and the metal parts ¢
treated in an approved manner to pre rusting. Cores etc. which are

i@ appropriate in
steel parts (other

ipment, the cores of

built up of laminations or cannot for any othér reasons be anti-rust treated,

are to have al exposed parts thefoligh§#cleaned and heavily enameled,

lacquered or compounded. \

lii. The use of iron and steel 0 be avoided in instruments and electrical
relays whenever poss edl screws, when used, are to be zinc,
cadmium or chrom or, when plating is not possible owing to
tolerance limitati shall be corrosion resisting steel. Instrument screws
(except those% part of a magnetic circuit) are to be of brass or

bronze. S to be of brass, bronze or other non-rusting material.
Pivots themparts for which non-ferrous material is unsuitable are to be

of

stainless sted!.

,cork, paper and similar materials, which are not subsequently to be

by impregnation, are to be adequately treated with an approved
' Sleeves and fabrics treated with linseed oil or linseed oil
varnishes are not to be used.

v. The use of wood in equipment is to be avoided as far as possible. When
used, woodwork is to be thoroughly seasoned teak or other approved wood
which is resistant to fungal decay and is to be free from shakes and warp,
sap and wane, knots, faults, and other blemishes. All woodwork is to be
suitably treated to protect it against the ingress of moisture and from the
growth of fungus and termite attack. All joints in woodwork are to be
dove-tailed or tongued and pinned as far as possible. Metal fittings where
used are to be non-ferrous material.
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vi. Adhesives are to be specially selected to ensure the use of types which are
impervious to moisture, resistance to mould growth, and not subject to the
ravages of insects. Synthetic resin cement only is to be used for jointing
wood. Casein cement is not to be used.
vii. The use of hygroscopic insulating materials shall not be permitted except
where immersed in oil or suitably sealed to prevent ingress of moisture.
1.16 Climate
a All materials used shal in al respects be suitable fp 2 clinatic
conditions of the Sultanate of Oman as indicated below. § ollowing

maximum conditions shall be used for all design

Co Inland
Maximum peak ambient
Shade temperature ; 0°C 55°C

Maximum daily average
Ambient shade temperature @ 50°C

Maximum yearly aver

Ambient shade temperatu ' 30°C 35°C
Maximum tem L’

Metal surf irec

Sunli ght 80°C 85°C
ive humidity 100% 100%

m tuations and wherever exposed to the weather, precautions shall
be takeff against corrosion of metal work.

g

All welding shall be carried out in accordance with the relevant British or
other National Standard Specification as applicable. Where there is no
such applicable standard the welding technique and procedure shall be
carried out to standards approved by the Engineer.

b. All welders employed on the Works shall be qualified and shall hold

current certificates in accordance with the requirements of BS 4872 or
equivalent. The Engineer may call for test welds to be carried out should
he at any time consider that the welding is not being carried out in a
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satisfactory manner, or if the welder's certificate does not conform to the
British [American] Standard.

. Full information as regards weld sizes and detals, plate preparation,
assembly and fit up, welding procedure and sequence shall be submitted to
the Engineer for approval before manufacture commences.

This is particularly applicable to highly stressed parts such as pressure
vessels, shafts, mechanism parts, etc.

stages will be reached and no further work{is to bejcarried out until the
specified stage has passed the Engineer'sin ion

. All tests are to be carried out in ce with the relevant British
[American] Standards or by agree ween the Engineer and the
Contractor. All welding and test [ of plant are to be carried out to
the complete satisfactio neer. Mechanical tests are to be
carried out in the pr of ngineer, as required. Where required

by the Specification non-d tfve examination of the finished weld isto
be made.

If the examingt] by radiographic means, then the recommendations of
BS 2600 or ere applicable are to be followed and the resulting
negativ made available to the Engineer. If the examination be
by m h an radiographic, then such examinations are to be made
int e of the Engineer.

2. du

2.01 Materials

a. The Plant design, workmanship and general finish shall be of sound
quality in accordance with good engineering practice. Design shall be
robust and rated for continuous service, at the specified duties, under the

prevailing operational site conditions.
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b.

The general design of mechanical Plant particularly that of wearing parts,
shall be governed by the need for long periods of service without frequent
attention but shall afford ready access for any necessary maintenance.

Smilar items of Plant and their component parts shall be completely
interchangeable.  Spare parts shall be manufactured from the same
material specification as the originals.

No welding, filling or plugging of defective work will b itted
without the written permission of the Engineer. All weldin all
be removed.

It shall be the responsibility of the Contract o% e al the
equipment selected is fully compatible, mechahi getrically and also
with respect to instrumentation, control and

It shall be the responsibility of the ABgntractor 10 ensure his equipment
interfaces with any existing equipmen tly.

integrity of the equipment, or
r tees.

have been proven in servicein asimilar
S no less than those specified therein.

a  Any interfaces must pot

Each component or assemb
application and unde 'ti

The equipment be compatible with the civil structure, when installed,
with suffici r operator access and maintenance procedures.

al be of the best commercial quality and free from any
or imperfections.

s shall be selected to eradicate or reduce corrosion to a minimum.

submerged parts of the Plant shall be of non-corrodible material. Plant
in contact with chemicals shall be resistant to corrosion or abrasion by
those chemicals and maintain their properties without deterioration by the
passage of time, exposure to light or other cause. Sun shading shall be
supplied where necessary.

Materials and components shall be stored, handled and installed in such a
manner as to preserve their quality and condition to the standards required
by the Contract and in accordance with the manufacturer's
recommendations.
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m. All equipment furnished shall be new and guaranteed free from defects in

materials, design, and workmanship. It shall be the manufacturer's
responsibility to ascertain the conditions and service under which the
equipment will operate and to warrant that operation under those
conditions shall be successful. All parts of the equipment shall be amply
proportioned for all stresses that may occur during fabrication, erection,
and intermittent or continuous operation.

. All equipment shall be designed, fabricated, and assembled in accordance
with the best modern engineering and shop practice. Indivi p hall
be manufactured to standard sizes and gauges so t Ir ts,
furnished at any time, can be installed in the field. Likep duplicate
units shall be interchangeable. Equipment shall th vice at
any time prior to delivery, except as requiredrby testSiglaterials shall be
suitable for service conditions. Iron castingsishall bejtough, close-grained
gray iron free from blowholes, flaws, or ive shrinkage and shall
conform to [BS3468] [BS6681]. /Except where otherwise specified,
structural and miscellaneous fabricate

shall conform to the British Standard tion. All structural members
shall be considered as ject SNock or vibratory loads. Unless
otherwise specified, all whRichgWill be submerged, all or in part,

during normal operatio
thickness of 6 mm. Pro
service conditions

uipment and materials suitable for the
g British Standards specifications. The

location of the falfi d his shop schedule shall be furnished to the
Engineer pri e beginning of fabrication so that the Engineer can
schedule sho on.

2.02 Buildi Qn(ents, Foundations, Supports and Fixings

y Plant included in the Works is attached to civil or building
strugtures, the magnitude of the applied loadings must be stated by the
tractor in his outline design drawings. Cutting of steelwork will not be
allowed. Drilling, welding or stud fixing into tension flanges or other
steelwork subjected to tensile loads, will not be permitted on plate girders
or any principal steelwork member. Where attachments are allowed,
proper clamps or straps shall be utilized and shall have prior approval of
the Engineer.

. The Contractor shall supply all foundation bolts, packers, frames and
grillages necessary for the Works. Where these and other items are
required to be built in, the Contractor shall ensure that both details and
materials are available in time to avoid delay to any part of the Works. In
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default, any aterations or additions subsequently found necessary shall be
at the expense of the Contractor.

. Before commencement of the installation of the Plant the Contractor shall

satisfy himself, that the foundation levels, dimensions and alignment are
correct and shall level and adjust the Plant on its foundations prior to
suitable bedding of bases.

d. Where fixings are used by the Contractor, he shall drill ghe \holes,

providing and fixing all parts, to the Engineer's approval.
concrete shall be of stainless steel.

. Materials and components shall be selected tha@ C ithstand
minor accidental damage without affecting their funct
Drilling into steel reinforced structures will bepermitted without the
prior approval of the Engineer.

2.03 Lubrication

L ubrication recommended h@facturer shall be provided to ensure
smooth operation, heat 0 freedom from undue wear. Plant
selected shall require mini rication attendance and down time for
lubricant change.

. The Contractor I ly the first fill (after commissioning) of oil and
grease from 0 ubricants suppliers.

The typetand e of lubricant shall be clearly marked on alabel adjacent
to tQ lant.
All nipples, oil cups and dip sticks shall be readily accessible, being
piped to a point as near as practicable to the [ubrication point.

Gearboxes and oil baths shall be provided with adequately sized filling and
draining plugs and suitable means of oil level indication.

Roller chain drives shall have a constant feed of lubricant, when in
operation (viaoil bath or auto lube system).

. Drain points shall be located or piped to a position such that an adequately
sized container can be placed beneath them. Where a large quantity of oil
Isinvolved or drainage to a container difficult, adrain valve and plug shall
be provided at the point of discharge.
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h. Bearings equipped with forced fed oil lubrication shall be automatically

charged prior to machinery starting up and pressure monitoring during
operation with automatic shutdown of machinery and alarm of low oail
pressure.

Access, without the use of portable ladders, to lubrication systems shall be
such as to permit maintenance, draining and re-filling, without
contamination of the charged lubricant.

Grease application shall be by steel lubrication nipples m
accordance with BS 1486.

Anti friction bearings requiring frequent char 'ng beWitted with
hydraulic type nipples.

A separate nipple shall be provided to serve lubrication point. Where
anumber of nipples supply remote luBficating points they shall be grouped
together on a conveniently placed batteryqplate with spacing in accordance
with the recommendations of BS 1486 %ﬁ :

m. Lubrication schedule to e&@the manufacturer.

2.04 Steel Works

a. Conformto Specmcatlon of the Design of Buildings, and

part 2 Fabri Erectlon of Structural Steel Buildings. Design all
fabricatio r namic and vibratory loadings. Use structura steel
shapes g to British Standards Institution or equal and approved,

Con welding to BSEN288 Specifications and Approvals for Welding
Progedures.

Galvanize specified items in accordance with BS1706 and BS729 or equal
and approved, as applicable; use galvanized bolts and fasteners with
galvanized assemblies.

All steelwork shall be detailed, fabricated and erected in accordance with
BS 4, BS 449, BS 6323 or BS 4360 (Gr43). All steelwork shal be
constructed in mild steel, hot dip galvanized after manufacture except
where specified otherwise.

Page 19 of 36




OMAN WASTEWATER
NERVICES COMPANY saoc

STANDARD SPECIFICATION Page 20 of 36

.; Document Number Date of issue Rev

PRJ - SS- 03 -01 04/06/2008 01

e. All steelwork in sewage wet wells, i.e. supports, brackets, cable tray, cable
supports, etc. and all fixings and threaded rods shall be stainless steel to
BS 970, 316 S31.

f. No mild sted whatsoever shall be used in the wet well and wet well
superstructure areas.

g. The Contractor shall submit fabrication drawings for the approval of the
Engineer before commencing manufacture.

2.05 Equipment Bases and Bedplates

Mount equipment assemblies on a single heavy”c r ded steed
bedplate unless otherwise shown or specified. fProvidejbases and bedplates
with machined support pads, tapered dowels ighment or mating of
adjacent items, adequate openings to fagilitate Ing, and openings for
electrical conduits. Continuously weld seams,and contact edges between steel
plates and shapes, and grind welds sm DO not support machinery or
piping on bedplates other than that - actory installed. Provide jacking
screws in equipment bases platesito aid in leveling prior to grouting.
Provide plates of minimu ick of 6 MM. Pump bedplates shall include
adrip lip and provisions for diregting’gland leakage to a single disposal point.

2.06 Anchors, S ﬁ;eners
Arrange for ea& ent manufacturer to furnish all required anchor bolts,

nuts, washeys, an es of adequate design for securing bases and bedplates
to con or concrete surface. Provide anchor bolts of sufficient
9

eS

h ow for 50 mm of grout under base plates and adequate anchorage
nto struétwral concrete. Other specifically detailed lengths either shown or
ified will supersede this requirement. Conform to designs for attachments
seismic forces. Provide sleeves with a diameter of at least 1-1/2 times
anchor bolt diameter and of the same material as the anchor bolts. Grout all
fixing holes with epoxy mortar and seal all exposed fixing material with a coal
tar epoxy or GRP coating.

a All bolts, nuts, washers and anchor plates, except high tensile, for fastening
ferrous partsfor use in dry areas shall be galvanized stedl to BS 729:1971

b. All bolts, nuts, washers and anchor plates, for fastening gavanized

components or duminum aloy components and al fixings in wet wells and
sumps shall be of stainless steel Grade 316 S31 to BS 970.
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c. All holding down and anchor bolts, nuts, washers and anchor bolts for use
externaly or ininterna areas which arein 'wet' areas including above the top
water level shall be stainless steel Grade 316 S31 to BS 970. All holding
down and anchor bolts, nuts, washers and anchor plates for use internally in
areas not subject to contact with ‘wet' areas shal be galvanized sted to BS
729:1971(1986) and al exposed surfaces shall be painted after assembly and
tightening. PTFE washers and spacers shall be fitted beneath stainless stedl
washers for both bolt head and nut when used to fix dissimilar metal

account.

e. Where safety is dependent on correct torquetloadings) the Contractor shall
produce documentation to certify that these |ogeli ave been imposed on

the fasteners.
@ asteners, these shdl be clearly

astener, and by means of awarning

f. Should it be necessary to use left ha
marked up, by marking or engravi
painted on the plant on whi

g. Fasteners used in areas w they are exposed to chemicals should be
unaffected by the ch hey are likely to be exposed to.

h. Drilled anch % for use on concrete structures shal normally be
stainless steel type approved by the Engineer. The positions of al

drilled an | be approved by the Engineer and any Contractor
propos use’such fixings shall be deemed to have undertaken to supply,

mar@ir and fit.
I. Locking washers or locking nuts shall be used where necessary, and shall be
of g'type suitable for the duty to which they are subjected. The type used
| be approved by the Engineer.

J.  Where the use of chemica anchors is approved the Contractor must provide
copies of the manufacturers installation instructions to the Engineer and must
demonstrate that his operatives are following these instructions. A proof
load must be applied to dl bolts fixed in this manner by applying the
required torque against nut or stud after curing. The Contractor must give
the Engineer reasonable notice of when these tests are to be carried out in
order that he can witness them.
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k. All nuts and bolts shal be threaded in accordance with BS 3643 "I SO metric
screw threads' Part 2 "Specification for selected limits of size" and fitted
with 3mm thick washers beneath bolt and nut.

|. All exposed bolt heads and nuts shall be hexagona and the length of all

bolts shall be such, that when fitted with a nut and tightened down, the
threaded portion shall fill the nut and not protrude from the face thereof by

more than half diameter of the bolt.

m. Where it is necessary for assembly reasons, or for jacking S, tO"\eave
portions of exposed thread exposed, these shall be prot otegtion
shall consist of a plastic tube filled with suitable anti-sei :

O

2.07 Safety Guards

Cover belt or chain drives, fan blades, Geuplings,“eXposed shafts and other
moving or rotating parts on all sides wi#Wgafety guards conforming to all
applicable codes and regulations and 3uirements contained herein.
Safety guards shall be free of all edges and corners. Use corrosion-
resistant materials at least hal hot-dip galvanized steel. Safety
guards shall be fabricated galwanized or aluminum-clad steel or 12 mm
mesh galvanized expanded . JDesign guards for easy installation and
removal. Provide nec pports, accessories, and fasteners, of hot-dip

galvanized steel or siai eel. Design guards in outdoor locations to
prevent entrance of and dripping water.

2.08 Drive Uno
P id units designed with a rating and service factor suitable for 24-
our contimdous duty service under operating load, constructed to avoid oil
eakagelaround shafts. Drive unit housings shall be constructed of high grade
ipon, welded steel, or other suitable material. Thermal rating of each unit
shall exceed the design load or proper cooling devices shall be provided. All

drives shall be designed especially for the service for which they are to
operate.

a. Motor Ratings. Provide drive motors having nameplate power rating at
least equal 1.10 times the theoretical brake power required to drive
equipment under full load for conditions specified, including all losses in
speed reducers and power transmission.

b. V-Belt Drives. Equip each V-belt with a dliding base or other suitable
tension adjustment. Where motors are mounted above the driven machine
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on a pedestal, the belt tensioning shall be accomplished by four studs
which are tightened by two nuts to the motor plate to raise and lower the
motor plate.  Provide drives having a service factor of at least 1.5 at
maximum torgque using nameplate rating of driving motor.

2.09 Couplingsand Coupling Alignment

a. All couplings shall be fully checked for alignment and all negessary
eguipment for checking alignment shall be supplied by the Contr,

b. Particular attention shall be paid to achieving accurate ali
bolted couplings and the Contractor's proposed alignm
be to the approval of the Engineer. The coupling
shall include afinal check in the "bolted-up" Itio

c. Where flexible couplings are used the Cont
arrangements proposed for ensuring the ed freedom of relative
movement between the shafts is ob when transmitting a torque
corresponding to the continuous maxi ing.

d. Flexible couplings Wherexﬂ(@l be generously rated to cover the

full range of duty.

e. Couplings in contact orrexposed to oil splashes shal be of metal
flexible type.

f. Genera Serv% fngs shall be of the flexible multi-pin and bush type
t six bushes and each bush shall have an inner sleeve to

having no

alow rotation"en the pin (bushes shall not be in direct contact with the

pin) pins shall have shoulders to allow positive location and securing
t %:a

. Bo shall be atight fit on the shafts and secured with hand fitted keys.

h. Couplings shall be supplied by matching balanced sets and shall be
machined balanced and marked before leaving manufacturer's works.

I. Fina alignment shall be checked by the Contractor in the presence of the
Engineer.

210 Gears

a. Gearboxes shall have a minimum design life of 200,000 hours, be selected
in accordance with AGMA recommendations for horsepower calculation
and service factor application and employ a standard reduction ratio.
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b. Gearboxes which have to be angle mounted shall have a rating, choice of

a The

bearings, seals and lubrication system which is suitable for such mounting.
Dependence on splash lubrication alone is not acceptable but may be used
in conjunction with aforced feed method to reach all bearings and gears.

. Cadlibration of the ail dipstick and its position, together with that of the
sump drain plug, shall be suitable for the angle of inclination

. Service Ratings. Each gear shall have a nameplate servicepow ing

other gears shall have a minimum service fac 0.

. Thermal Rating. Obtain thermal rati the equivalent power without
auxiliary cooling equipment such xchangers. Design units to
operate continuously for the cgnditi specified in a location where
ambient temperatures v 50C. If acooling coil is required,
provide minimum 25 [ tubing and a 25 mm solenoid supply

water valve with the gear.

Gear Nameplates. each gear with an AGMA nameplate which
shows servi er, actual service factor for actual mechanica or
thermal ratin cable, and AGMA gear Class| rating.

s 3@

tractor shall select the most appropriate type of bearing for the
Plant being supplied.

. Bearings shall have a minimum design life time of 100,000 hours at
maximum loading.

. Plant which may be subject to vibration whilst stationary shall be provided
with bearings designed to withstand damage from such a cause.

. Single journal plain bearings shall have phosphor bronze or synthetic
lubrication impregnated bushes with carbon or stainless steel journas
respectively.  Synthetic bearings shall only be used where bearing
condition can readily be inspected.
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e. Plain type bearings shall be self-lubricating by grease, forced oil or
Impregnation.

f. Ball and Roller type bearings shall be adequately lubricated by oil or
grease and sealed to prevent leakage of lubricant along the shaft or the
ingress of dust, water or sand.

2.12 NoiseLevelsand Vibration

2.13 Gauges

Noise levels, with the envisaged maximum number of itemsfe

operating ‘on load’ (including existing equipment), the sounc %

envelope of 1 meter radius from any items of equi pmen@1

dB (A). The Contractor shall include for suitable ior'to achieve

this level, generally in accordance with BS 8233. This will apply in the

audible frequency range 20 Hz - 20k Hz. Abova0k the Contractor must
e

ar ated in the ultrasonic
dance with BS 4196, taking into

state whether any fundamental frequengi

region. Noise levels shall be assessed in act

account the actual or proposed site cond The Contractor shall ensure
gs and structures meets the

that the equipment installed withj Uilc
requirements of vibration and napce With respect to frequencies.

N

e suction (where applicable) and discharge of
each pump and .. The gauges shall be 150 mm diameter and in
accordance wi h’% ivisons and shall include a stopcock between the
pump/blowe the gauge.

Gauges shall be in

For solids bearing or corrosive fluids a

available range with the maximum reading not less than 1.5

king pressure. All Gauge mountings shall be free of vibration

and the readings should be clearly visible and Accessible (i.e. mounted in
ace Where operator can easily read from distance).

2.14 Nameplates and Data Plates

a. The Contractor shall supply and fix name and rating plate(s) to each item
of plant. The plates shall be engraved or stamped with the Manufacturer's
name, the type and serial number of the Plant, details of the loading and
duty at which the item has been designed to operate and sufficient detail to
allow the assembly to be readily identified in correspondence and when
ordering spare parts. Schedule of Plant nameplates shall be provided at the
submittal stage, to enable these numbers to be allocated.
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b. The plates shall be robust, weatherproof, and resistant to cracking and
fracture. Colorfast numbering and lettering, in block capitals and/or
symbols shall not be less than 5mm high.

c. The plates shall include a maintenance reference number obtainable from
the Purchaser, for the item of Plant to which they are fixed.

d. All plates shall, where practicable, be mechanically fixed to Blanty The

use of other fixings shall be subject to specific written oV the
Engineer.
2.15 Instruction Notices O
The Contractor shall provide and fix all y diagrams and/or
instructions, notices for special systemsAyThese be located adjacent to

the appropriate items of Plant.

216 Labeling XiO
Complete labeling systemNbd ipments on site and also for the main
r

parts in the equipment to by the contractor and approved by the
engineer. This supposeic ect the tag numbers given in the P& | drawings.

x igns and Notices
a Signsan rces specifically required for Safety and Warning purposes
aII with the requirements of the Municipality.

b. Any}items of equipment which start automatically shall have permanent
warhing signs affixed to them with the legend in English and Arabic
stating “Warning Equipment Automatic Starting, Isolate Elsewhere”.

2.17 Safety and

2.18 Painting and Protective Coating

a. Protection of Finish. The Contractor shall provide adequate means for
fully protecting all finished parts of the materials and equipment against
damage, from whatever cause, during the progress of the work, and until
final completion. All materials and equipment in storage and during
erection shall be protected in such a manner that no finished surfaces shall
be damaged or marred, and all moving parts shall be kept perfectly clean
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and dry. Painting and protective coatings shall conform to applicable
requirements of colors. They shall be to the approval of the Engineer, and
the following requirements, unless modified or otherwise specified
elsewhere.

b. Factory Painting. On mechanical equipment, drives, starters, control panels
and other similar self-contained or enclosed components, a factory primer
and high-quality oil-resistant baked industrial enamel finish siall be
applied. Surfaces that are inaccessible after assembly shall bepainted or
otherwise protected by a method which provides protection e of
the equipment.

c. Shop Priming. Two shop coats of metal primer
to be finish painted at the site, the coating
until finished. The Contractor shall sub proval the coating
systems intended for use. Shop primers for items of equipment
shall consist of only those approv r the intended protective coating
system. Working drawings indicatin liance with this requirement
shall be submitted.

d. Rust Prevention. Machinediypo , other ferrous surfaces and non-
ferrous surfaces whic n be painted shall be coated with an
approved rust preventive und, and, in the case of auminum be
anodized. Structural ized steel and stainless steel need not be coated.

1% surfaces
o protect surfaces

2.19 Coalor Coding% ter and Sewage I nstallations

Pipes, valves compressors etc shall be colour coded in accordance
with BS 1 orequivalent. The coding shall indicate the content of the

of the valves etc, and show whether or not the fluids being

provided together with the process stream contents.

2.20 GlassReinforced Plastic

a. The Contractor shall submit the design of GRP components and full details
of materials used and manufacturing process to the Engineer for approval.

b. Thefollowing is aminimum standard:-
1. A polyester resin shall be used to BS 3532, Chemical resistant.
2. GRP shall be water resistant "E", chopped strand mat or woven
glass fabric to BS 3496 and BS 3749.
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3. All surfaces shall be gel coat / flow coat covered using resin to BS
3532.

4. All drilled, cut or otherwise exposed edges shall be sealed using
polyester resin to BS 3532 to eliminate the ingress of moisture.

5. All materials used to stiffen the structure shall be completely
encapsul ated with GRP laminate.

6. The GRP product shall be stabilized to resist extremes of ultraviolet
light and be satisfactory for use in its working environment.

2.21 Special Tools

Contract. They shall be contained in a clearly labeled hargwood box.

The Contractor shall provide one set of new and unused % (i.e. not
obtainable from retail outlets) for the mai ntena@ included in the

2.22 Pressure and Vacuum Vessels

Pressure or vacuum vessels shall be designee, constructed, inspected and
tested, to BS 5500:1991. The Inspegi ority will be to the approval of
the Engineer but all costs inv ?@wg and inspecting shall be borne by
the Contractor. Vessels gija e

Inspection shall have a suitabl

ugh size to alow man access for
an access hatch.

2.23 Rivets

for genera eads are preferred. Rivets on bearing surfaces are to
beflat c nk, driven flush. Whenever practicable, rivetting is to be
done ic tools and the rivets must completely fill the holes when
ﬁl ose, or if the heads are badly formed, cracked or eccentric to

or do not bear truly on the plate or bar, rivets are to be cut out

n
lo
the
and Jreplaced. All surfaces to be riveted must be in close contact
t ghout.

b. Rivetsshall conformto BS 641 and tested in accordance with BS 1109.

a. Rivets are to% the appropriate British or American Standard and

2.24 Forgings

a. Particulars of the heat treatment proposed for large forgings and the name
of the proposed maker are to be submitted to the Engineer for approval.

b. Records of the heat treatment of al forgings are to be made and certified
copies shall be submitted to the Engineer.

Page 28 of 36




STANDARD SPECIFICATION Page 29 of 36

OMAN WASTEWATER . Document Number Date of issue Rev
SERVICES COMPANY saoc

PRJ - SS- 03 -01 04/06/2008 01

c. After heat treatment large forgings are to be subjected to examination by
approved non-destructive methods such as ultrasonic or radiography.

d. Inthe case of other forgings approved test pieces from areas selected with
the agreement of the Engineer shall be submitted to mechanica and
chemical tests.

2.25 Castings

All castings are to be free from blowholes, flaws and cracks. ing,

filling or plugging of castingsisto be carried out.
2.26 Chromium Plating O

Chromium plating shall comply with BS 1224:1970.

2.27 Wrought Steels

Unless specified otherwise, wrough ted from the appropriate EN
series of BS 970 shall be used i bliemi shes, shot, or hammer marks.

228 Castlron \

All castings suppli the appropriate grade in BS 1452 Grade 220.
The Contractor lace any casting which the Engineer considers is not
0

of first class r in any way is not the best which can be produced
although su g may have passed the necessary hydraulic or other

tests.
2.29 sO

The' Contractor shall provide seals, preferably of the mechanical type,
patible with his Plant and best suited for the worst conditions likely to
be met when the Plant isin operation.
b. All seal materials shall be compatible with and resistant to the fluid or gas
being handled

3 Ingtallation, Testing and Commissioning

3.01 Coordination
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a The Contract Drawings show in a general arrangement form the

arrangements desired for the principal equipment, piping, and similar
appurtenances, and shall be followed as closely as possible. Proper
judgment shall be exercised in carrying out the work to secure the best
possible headroom and space conditions throughout, to secure neat
arrangement of all equipment, and accessories, and to overcome local
difficulties and interference of structural conditions wherever encountered.

. The Contractor shall take all measurements for his work at the install ation

sites, verify al dimensions and conditions at the place qf_in ion,
verify the Sub-contractor’s drawings and be responsible per
installation, within the available space of the equip [Wspecified and
shown on the Drawings. Written details @J proposed
deviations from Drawing and Specificatio I bmitted. The

Engineer’s approval for any variations shall be obtéained before making
any changes.

. Unit Responsibility, Refer to pertin
equipment to be assembled und
manufacturer.  Monitor ,and

manufacturer and submit f
writing on amonthly b

ions for items of component
unit responsibility of one
e work of the responsible
fhg information to the Engineer in

1. Shipment d the various components to the responsible
manufactuyer.

2. Sch es of factory tests by responsible manufacturer.

3. &h Ipment dates of assembled items to site by

manufacturer.
arrival, installation, and start-up dates of assembled

I nspegtion

the tests on the Site the Contractor shall provide at his own expense
unless specified otherwise, such labor, materials, electricity, fuel, stores
and apparatus and instruments as may be requisite and as may be
reasonably demanded to carry out such tests efficiently.

. If after inspecting, examining, or testing any equipment the Engineer shall
decide that such equipment or any part thereof is defective, or not in
accordance with the Contract, he may reject the said equipment or part
thereof, by giving the Contractor written notice within 7 calendar days of
such rejection, stating therein the grounds upon which the decision is
based.
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3.03 Preparation

Prior to installing equipment, ensure that installation areas are clean and that
concrete or masonry operations are completed. Maintain the areas in a
broom-clean condition during installation operations. Clean, condition, and
service equipment in accordance with the approved Instruction Manuals and
requirements in other Sections of these Specifications before installing.

3.04 Manufacturers Supervision and I nstallation Check

equipment is installed in accordance with the
(b) be present when the equipment is first p '
check, adjust as necessary, and approve thejinstallation, (d) repeat the
inspection, checking, and adjusting untilgall tro defects are corrected
and the equipment installation and opefaion are acceptable, (€) witness
operational demonstrations and system vz @ N tests to the extent specified,
adfacturers Certified Report.

and () prepare and submit the speci f@
All costs for manufacturer%’ e services shal be included in the

contract price.

3.05 Installation O
a. Generdl. Prio o&lation the equipment shall be cleaned, conditioned,
and serviced.in dance with the approved instruction manuals.

b. Equipme uipment shall be installed in accordance with approved
'nst manuals by an approved specialist sub-contractor. The
Contractor shall employ skilled craftsmen experienced in installation of

the Jtypes of equipment specified, and shall use special tools and

pment, such as precision machinist levels, dial indicators, gauges, and
micrometers, as applicable.

c. Anchor Bolts. The Contractor shall provide bolts with templates or setting
drawings and verify that bolts are correctly located before structural
concrete is placed.

d. Base and Bedplate Grouting. Grouting shall not be carried out until initial
fitting and alignment of connected piping is completed and approved by
the Engineer. The Contractor shall level and align equipment on concrete
foundations using suitable steel and brass shimming, then entirely fill the
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as required to conform to the tolerances given in the instruction manual .
3.06 Testing and commissioning Qﬂ s

space under base or bedplates with non shrink grout. Exposed grout shall
be beveled at a 45° angle, except that exposed grout at horizontal surfaces
shall be rounded for drainage. Exposed grout shall be trowelled or pointed
to a smooth dense finish and damp cured with burlap for three days. After
the grout has fully hardened, the Contractor shall remove jacking screws
and tighten nuts on anchor bolts. The Contractor shall check the
installation for alignment and level, and perform approved corrective work

Include all costs of performing operational demons
validation testsin the Contract Price.

system

No extra payment will be made on acco ertime, weekend or
holiday labor costs required to perform and ¢ ete the demonstrations
and validation tests. Requirements spge -o in this Article are in addition
to the demonstration and test requi re nentsigpecified under other Sections

of these Specifications. @/
a. Operational Demon@ stems Validation Testing shall be

performed in accord h the approved procedure plans to
satisfaction that

demonstrate to th@ :
§ All j components and the complete systems have been

mstalsﬁ% torily.
§ All i component units and complete systems operate with
t fiClency, reliability, and accuracy indicated and specified.
mponent units and complete systems conform to the
Gﬂ rements specified in the Contract Documents and the approved
op drawings, samples, construction manuals, materials lists, and
other approved submittals.

b. Scope of Demonstrations and Validation Testing, Operational
demonstrations and system validation tests required for al work,
equipment, and systems in the project including all associated and
related electrical systems and control devices.

§ Perform operational demonstrations on all individual equipment
items such as pumps, compressors, fans, screening mechanisms,
and like equipment items. Demonstrations shall be performed
simultaneously on groups of identical equipment items and
groups of items supplied by one manufacturer to the extent
feasible.
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§ Perform validation tests on all complete systems that perform a
discrete process function of the plant such as pumping systems,
screening systems, odor control systems and similar systems.
Each system shall include associated structures, tanks, piping,
utilities, instrumentation and controls, and like related items.
Two or more separate systems shall be validation tested
simultaneously when necessary to validate an entire discrete
plant function.

. Prerequisite Conditions. Operational demonstrations ion
testing shall not commence for any equipment item or, until all
and like

with the

related structures, piping, electrical, instrumentatiog
work has been installed, tested, and connect i'
pertaining requirements specified el sewhey€ in the'§peeifications.

. Demonstration and Testing Materials F erials and electrical
power for operational demonstr s and validation tests. Use fresh

potable water to fill tanks, well ing, and systems that contain
water, wastewater or sewage in operation. Use the specified
chemicals for chemica sy, t do not exceed in service
concentrations. Furnj p acilities as required such as bypass
or recirculation pipi Iversions, storage, and similar facilities. Use
procedures that con esting materials and avoid wastage,
especially with r to arge quantities of fresh potable water and
electrical po

: Inspect|o errwson by Manufacturers. Perform operational
and system validation testing under continuous

msp the Engineer. Arrange for technical representatives of
eV i S equipment manufacturers to be present at the start of the
%-w onal demonstrations, to examine their equipment at least twice
edl the beginning and end of the validation tests, to supervise the
art-up and adjustment procedures, and to perform all other services

necessary for the manufacturer's certified reports required herein.

Correction of Defects. Immediately correct all defects and
malfunctions disclosed by demonstrations and validation tests using
approved methods and new materials for repairs as required.
Interruption time necessary for corrective work shall be added to the
specified total demonstration and validation test periods.

. Acceptance. Satisfactory completion and approval or required
operational demonstrations and system validation testing is one of the
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conditions precedent to the Engineer's acceptance of the work and does

not constitute final acceptance.

II. Operational Demonstrations.

Demonstrate that the performance of installed equipment complies with all

requirements indicated and specified. Operate each equipm
through entire no-load to full-load range in accordance with th

procedure plan for not less than 24 consecutive hours, u

period is specified under other Sections.

[11. Commissioning and System Validation Tests.

Commissioning and setting to work of the

completion of other contacts, operation o

commissioning Schedule. At a date’te
Plant shall be commissioned with sew,
Contractor shall supervise the worki

G o)

item
oved

t may be dependent on the
ipg works, or planned
with the Engineer the
geer effluent as applicable and the
all necessary engineering and

technical supervision continuou o,effect any adjustment that may be

necessary. All equipm
successfully completed
system is validation tested.

the approved proced @ :

system, i

a Test Peri% less specified otherwise in other Sections test each
d
0

standby systems, by continuous operation in

s of each system shall have seen
requiiced operational demonstration before the
rm validation testing in accordance with

Ili n_

n for not less than 7 consecutive days, with no

Servic
Interfopti ons:
b. Testiag Wethods. Operate systems continuously 24 hours a day under

\ﬁ t inspection of trained operators. Cycle system operation from
f oad to light load and back to full load each 24 hours, cause
ariable speed equipment to cycle through the applicable speed range
at a steady rate of change. Induce simulated alarm and distressed
operating conditions, and test controls and protective devices for
correct operation in adjusting system functions or causing system

shutdown.

c. Smulation of Conditions. Under specia circumstances, subject to the
Contractor's request, the Engineer may approve the simulation of
certain operating conditions relating to flow rates, water levels, and
malfunctions. Permission for simulations will be granted only where it
IS unwise or impossible to obtain the conditions covered by the

capability of ranges or equipment under test conditions.
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simulations shall reasonably reflect the design operating conditions to
the Engineer's satisfaction.

c. Rangesfor Testing.
§ Flow Metering Systems shall be tested at not less than, 3 values

corresponding approximately to minimum, average and
maximum capacity, respectively.

Liquid Level Indicating Systems shall be tested at not less than
5 levels corresponding approximately to low-low, low, gormal,
high and high-high alarm levels respectively.
Remotely Controlled Valves shal demons
operation both from local controls and remotex
minimum, these procedures shall include -Ope
close positioning. Each test shall b rep@v i
times for non-throttling and non- ulatin

to these minimum requirements, fand subject to approval, al
throttling valves and modulating | be operated at not
less than 3 intermediate jtions shall demonstrate the
ability of each valve to h e set position under operating
conditions.

Variable Speed Equip
to speed contro
operating r
adjustable speed

es. In addition

demonstrate accurate response
and controls within the required
al output shaft speeds of manually
ent shall be validated by measurement

of shaft sp S speeds shown by equipment instruments.
Automati nse of Equipment. Response of equipment to
ap e manual or automatic controls, or combinations of

bothiaut ic and manual controls, shall be demonstrated to be

d accurate.  Where applicable, all components shall

tested for both manual and automatic operation. Where a

component performs more than one function, every function
shall be validated.

Pumping Equipment shall respond accurately and reliably to
liquid level and flow rate signals from appurtenant basins,
sumps, or wet wells. Automatic alternation and backup pump
functions shall also be validated.

Chemical Feed Systems shall respond accurately to flow signals
and feed proportionally over the ranges of process flows to be
validated.

Air Compressors shall respond accurately, smoothly and reliably
to control signals.

Auxiliary Equipment Items such as automatic samplers,
enunciators, alarms, and like items shall respond accurately and
reliably to every condition to which they are programmed, in the
manner specified.
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IV.Recording of Data: Maintain neat and comprehensiverecords of each

operational demonstration and system validation test.

Each portion of the demonstration or validation procedure shal be
described with all components itemized. Records shall be prepared on
forms in a step-by-step fashion paralleling the approved procedure plans.

Forms shall list for each condition:
Step taken;

Result anticipated.
Result obtained.

Retest results

wn N N LW N LN

required.

a. Recording Devices, Instruments,
devices forming a part of the varj
data acquisition to the extent appli
gages, recorders, and t
approved procedure pl

b. Information and Int
to water and other li
duration of runs,
settings, drive

If incorrect, corrective action taken.

Last two Steps shall be repeated dntil al

o)

&

s operate as

er sensors and display

stems shall be employed for
Furnish al other instruments,
uired, types conforming to the

els, flows, pressures, head differentias,
t readings, chemical feed rates, voltage
otor running currents, torque, voltages, flows,

ity, residual chlorine and related information, as
IYaccordance with the approved procedure plans, shall
he start and finish of each operational demonstration

be r
and w{um 2-hour intervals during system validation tests, unless

imtervals are specified elsewhere.
. ions. When a demonstration or validation test is repeated to
y

the results, indicate the repeat procedure on the recorded data by

umerical indication, date and time.

4 I nstruction for OWSC'S Personnel

Conduct an instruction program for plant operators designated by OWSC.
Furnish the services of qualified instructors from the various system
supplier/equipment manufacturers. Include instruction covering basic system
operation theory, routine maintenance and repair, and "hands on" operation of
equipment. Base duration of the program on the complexity of equipment
involved, and obtains the Engineer's approval of instruction adequacy before
terminating the program. Schedule instruction periods in consultation with the

Engineer.
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