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Section il

SPECIAL CONDITIONS OF CONTRACT

The following Special Conditions of Contract shall supplement the General Conditions of
Contract. Whenever there is a conflict, the provisions herein shall prevail over those in the
General Conditions of Contract (GCC). Since the Special Conditions of Contract (SCC) refer
to or amend the prowsmns in the GCC, for easy reference, the correspondlng clause
number of the GCC is indicated in parentheses.

1. Definitions GCC 1.1 {c) - Add "and Spare parts’ between “-—material” and “which
(GCC Clause - the Supplier —-*
1) GCC 1.1 (d) ~ “ — technical assistance --* shall be read as " —- technical
assistance and supervision -—*

GCC 1.1 (e) — The Purchaser means “The 4™ Thermal Power Plant” and “the
Goods” shall be read as “the Goods and Services”,

GCC 1.1 (f) -~ The Purchaser’s country is: Mongoha

GCC 1.1 (i) - The Project Site is;: The 4™ Thermal Power Plant in

Ulaanbaatar, Mongolia and such other
places as will be designated by the
Purchaser from time to time

“The Project Site " shall be read as “The Project Site or
The Site”,

Add the following definitions
GCC 1.1 (k) —“ The Works * means “the Goods” and “the Service”

GCC 1.1 {I) — “The Engineer” means the personnel appointed by the
Purchaser to act as Engineer for the purposes of the
Contract

GCC 1.1 (m) — “ The Trial Run * means the 5 days’ continuous full load
operation for each Boiler.

GCC 1.1 (n) - “ The Provisional Acceptance * means the successful
fulfillment of the Trial Run for each Boiler.

GCC 1.1 (o) — “The Specification” means the Technical Specification
(Section 1Y) and technical information/data which, during
the Contract, will be fumished by the Purchaser.

2.Contract  As specified in Technical Specifications
Execution
Schedule
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3. General
Requirements

4. Use of
Contract
Document and
Information
(GCC Clause
2)

8. Subcontra'cts'
{GCC Clause
5}

6. Eligibility of
Goods
{GCC Clause
6)

7.Inspection and
Tests (GCC
Clause 7)

8.Packing (GCC
Clause 8)

2.4

7.6

7.7

The Supplier shall have in Ulaanbaatar a local agent or office
vested with sufficient power to deal with the performance of the

Contract untit the completion of the Contract,

Add the following Clause 2.4

. Contract Documents

The several documents forming the' Contract are to be taken

- mutually explanatory of one anather, but in case of ambiguities or

discrepancies the same shall be explained and adjusted by the
Engineer who shall thereupon issue to the Contractor instructions
thereon and in such event, unless otherwise provided in the
Contract, the priority of the documents forming the Contract shall
be as fo!iows

(1) the Contract Agreement (1f completed);

(2) the Minutes of Meeting of contract negotlatlon
(3) the Letter of Acceptance;

(4) the Bid Form and Price Schedules;

- (8) the Conditions of Contract Part Il -- Special Conditions;

(8) the Conditions of Contract Part | — General Conditions;
(7) the Specifications and Drawings;

Delete the sentence “of the subcontracting and the subcontractor”

All countries and areas are eligible.

“inspectors” shall be read as "the inspectors nominated by the
Purchaser’ :

Add the following Clauses

The Purchaser shall be entitled at all times to inspect, examine
and witness tesils on the Goods supplied under the Contract

- before each delivery. Notwithstanding such inspection,

examination and witnessing of tests, the Supplier shall be
responsible for the Works.

All expenses including business class air fare, board and lodging,
etc. to be incurred to the Purchaser’s representatives to attend the
tests and inspeclions carried out outside Mongolia shall be bomn
by the Supplier.

“the Special Conditions of Contract’ shall be read as “the Special
Conditions of Contract and/or the Specification”.
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9. Delivery and
Documents
(GCC Clause
9)

10. Performance
. Security
{(GCC Clause
11}

9.1

9.3

1.1

1.4

“the Special Conditions of Contracts” shall be read as “the Special
Conditions of Contract and/or Technical Specification”

Add the folldwing Clause,

For Goods supplied from outside the Purchasers country DDP,
unloaded and in custody at the Site,

Upon shipment, the Supplier shall notify the Purchaser and
Insurance Company by fax the full details of the shipment,
including Contract number, description of Goods, quantity, the
vessel, the bili of lading number and date, port of loading, date of
shipment, port of discharge, etc. The Supplier shall mail the
following documents to the Purchaser, with a copy to the
Insurance Company: '

(i) 7 copies of the Suppliers invoice showing Goods’
description, quantity, unit price, and total amount;

(i) orginal and 2 copies of the negotiable, clean, on-board
' bill of lading marked “freight prepaid” and 5 copies of
non-negotiable bill of lading,;

(i) two-(2) originals and five (5) copies of the packing list
' identifying contents of each package;

(iv) insurance cettificate;
{v) Manufacturer's or Supplier's warranty certificate;

(vi) Inspection certificate, issued by the nominated inspection
agency, and the Supp!iefs_fac_tory inspection report; and

(vii) Country of origin.

The above documents shall be received by the Purchaser at least
one week before arrival of the Goods at the port or place of arrival
and, if not received, the Supplier will be responsible for any
consequent expenses. '

- “in the Special Conditions of Contract” shall be read as "in Clause

11.5" and “within thirty (30) days” shall be read as “within twenty
eight(28) days™. -

“—— not later than warranty period —" shall be read as “ —
within thirty (30) days after the expiration of the Warranty Period -
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11.Insurance

12)

1 2.Wa'rranty
{GCC Clause
13)

13. Payment
(GCC
Clause 14}

(GCC Clause

11.6

12.1

Add the following Clause

The amount of performance security, as a percentage of the
Contract Price, shall be ten (10) percent of the Contract Price.

‘Goods” shall be read as “Works” and insert sentence “unloading
and storage at the Site,” after * —- storage and delivery,”.

Particular Insurance Requirements:

Marine cargo insurance in the currency of the Contract cover
110% of CIF price of the Goods against All Risks under Institute
Cargo Clause and Wars, Strikes, Riots and Civil Commotions
under Institute War Clauses, with Special Clause for Concealed
Damage, taken out form a insurance company acceptable to the
Purchaser.

Particular Guarantees or Warranties:

13.2

13.4

14.5

Clause 13.2 shall be read as follows;

The Warranty shall remain valid for twenty four (24) months for
No.5 and No.6, eighteen (18) months for No.7 and twelve (12)
months for No.8, after the issue of Provisional Acceptance
Certificate for the Works of each Boiler.

Delete the sentence “other than, where applicable, the cost of --—-
to the final destination” :

Disbursement procedures of JBIC ODA Loans shall be applied for
disbursement of the proceeds of JBIC ODA Loans for eligible
payment under this contract. . '

Add the following Clause:

For Works supplied from outside the Purchaser's country, the

Purchaser will pay to the Supplier as follows:

(a) Advance Payment: Ten (10) percent of the Contract
Price shall be paid within thirty (30) days of signing of the
Contract, and upon submission of claim and an
unconditional bank guarantee issued by a Bank which is
acceptable to the Purchaser for the equivalent amount
valid until the Goods are delivered and in the form
provided in the bidding documents or another form
acceptable to the Purchaser.
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14. Extensions
in the
Supplier's
Performance
{GCC Clause
16)

. 15. Liquidated
Damages
{(GCC Clause
17)

16. Resolution
of Disputes
{GCC Clause
21)

16.1

16.2

17.1

(b)  On Shipment: Fifty (50} percent of the Price of Works for
each Boiler shall be paid through irrevocable confirmed
letter of credit opened in favor of the Supplier in a bank in
its country under the commitment procedure for JBIC ODA
Loans, upon submission of documents specified in Clause
9 of the General Conditions of Contract,

(c) On unloaded at the Site: Twenty five (25) percent of the
Price of Works for each Boiler shall be paid within thirty
(30) days after the confirmation of the notification of
unloaded issued by the Supplier.

(d) On Provisional Acceptance: Ten (10) percent of the
Price of Works for each Boiler shall be paid within thirty
(30) days after the date of Provisional Acceptance
Certificate issued by the Purchaser of the Goods accepted
upon submission of claim supported by the Provisionai
Acceptance Certificate.

(d) On Expiration of Warranty: Five (5} percent of the Price
of the Works for each Boiler shall be paid within thirty (30)
days upon expiration of the Warranty Period specified in
Clause 13 of the General Conditions of Contract, upon
submission of claim supported by the Final Acceptance
Certificate issued by the Purchaser, unless otherwise
specified in these Special Conditions of Contract.

“Goods” shall be read as “Works”.

Delete sub-clause (b).

Applicable rate: as specified in the Specifications.

“the Special Conditions of Contract” shall be read as “ the Special
Conditions of Contract and/or Specifications”.

Maximum deduction: as specified in the Specifications.

213

Add the following Clause

The arbitration shall be carried out in an international forum under
the Rules of Conciliation and Arbitration of the International
Chamber of Commerce by three arbitrators selected in
accordance with said Rules and subject to the following: the place
for arbitration in Ulaanbaatar, Mongolia; the applicable law;
England Law, the language for arbitration English; and the
arbitration award shall be final and binding on the parties.
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17.Taxes and 26,1 All taxes and duties imposed on the Goods in Mongolia under this
Dutles (GCC ~Contract are exempted.
Clause 26) ' ' ,

18. Spare Parts As specified in the Technical Specifications.

19. Compatible The Supplier is requested to be able to supply equipment and
Production materials compatible with Goods during ten (10) years after the

expiration of Warranty Period.
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SECTION IV TECHNICAL SPECIFICATION

1. PLANT DESCRIPTION

The 4" thermal power plant Is composed of eight (8) boilers and six (6) turbines/generators.
All of the super-heater outlet steam pipes of the boiler are connected to the main steam
header, from which steam is led to each turbine. _

On the other hand, feed water to the boilers Is led from the feed water main header {See
attached drawings MON-K-0-12 and -13). Boilers are of indoor with pulverized coal firing,
radiant, non-reheat, natural circulation type and Generators are of hydrogen cooled
horizontally mounted cylindrical rotor, rotating field type.  Their main features are as follows;

(Boilers)

Maximum continuous evaporation | - 420th

Steam pressure at super-heater outlet 140 kgffom?®

Steam temperature at super-heater outlet 560 °C

(T urbines) |

Rated output | |  BOMW(#,5,6), 100MW (#2,3,4)
Inlet steam pressur.e 130 kgf/ cm? |
Inlet steam temperature 555 °C

(Generators) |

Rated capacity : 125,000 kVA

Power factor | 0.8 (lagging)

Rated Avo]tage 10,500V

Rated current | | 6,875 A

Rated frequency ' ' 50 Hz

The layout of the power plant is shown on the attached drawing No. MON-K-0-11.

The bollers and turbines are supervised and controlled from the central contro! room {CCR).
The CCR is divided into two (2) rooms; one for #1, 2, 3, 4 boiler and #1, 2, 3 turbine, the other
for #5, 6, 7, 8 boiler and #4,5, 6 turbine. All the generators including excitation systems are
supervised and controlled from each local panel and/or from the electrical central control
room (ECCR). (Refer to attached drawings No. MON-K-0-10, MON-K-0-11)
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2, SCOPE OF THE GOODS AND SERVICES
2.4 General

In General, scope of Works of the Package-1 Is modification and replacement of existing

semi-direct pulverized coal feed system including coal burners for the conversion to the direct |
firing system for #5,6,7 and 8 bollers.

Detailed sr:ope of éon\rersion is shown hereafter (See attached draWingé MON:K-1-01).

The Works to be performed medification and rehabilitation of exfstmg system compnses the
design, manufacture shop test, marine and inland transportation to the Site designated by
the Purchaser, the supervision work for the erection work at the Site, the commissicning
works, the trial run under operation of boiler, and other hecessary Services.

Scope of the Works shall include:

- Replacement of puiverizers, coal feeders, primary gas fans and burners mc!udrng all
necessary accessories '

- Modification of bunkers, hot gés ducts, cold gas ducts and pulverized coal pipes

- HV&LV switchgears including necessary accessories

- Designing and Manufacturing

- Transportation

- Supervision, Commissioning, Trial run and Training

22 Scope of the Works

The Works to be supplied and performed by the Supplier under this Contract shall be referred
to Glause 12 to 16. Whereas the Goods is specified in Clause 12, and the Services is
speCIfred in Clause 1310 186,

The Supplier shall:
(1) Perform the visuai inépecﬁon at the Site for the design (modification work, interface with
the existing equipment, etc.) before design of the Goods.

(2) Ensure proper matching of design, manufacture supply and trial run, mcludlng start-up.
shut-down and emergency conditions.
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(3) Co-operate with the Purchaser in formulating procedures for handling and maintenance
of the Goods.

(4) Facilitate witness of the Purchaser,

(5) Co-operate with the Package-5 Contractor and Package-2 Supplier.

The Services to be provided by the Supplier shall include, among others, the provision of
supervisory services by experts in the number and qualification adequate for the successful
erection work. The Supplier shall be responsible for the safety, protection and security of the
experts and other personnel dispatched to the Site by him,
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3. TIME SCHEDULE, KEY DATES AND PERIOD

3.1 Implementation Schedule

The completion of the Rehabilitation Préject is reckoned from the effective date of the
Contract up to the Provisional Acceptance of the Works, “Implementing Schedule” drawing
No.MON-K-0-01 is attached.

The Supplier shall submit his proposal for the detailed schedule together with his Bids.
_The schedule shall include the following items :

. effective date of the contract

- design and engineeting

- manufacturing

- transpoﬁation

- removal of existing equipment and civil work
- erection and instaliation

- test and commissioning

- triaf run

- date of provisional acceptance

3.2 Key Dates and Periods

The following are considered contractual key dates and periods in the execution of the
Rehabilitation Project.

3.2.1 Effective Date of Contract

The effective Date of Contract is the Contract signed date.

3.2.2 Delivery Dates of the Goods at the Site

The Supplier shall deliver and unload all the Goods at the Site or the specified place by the
Purchaser, by the date not later than : '

Delivery 1{1® Unit) : Thirteen (13) months after the effective date of the Contract

Delivery 2(2™ Unit) : Ninaleen (19) months after the effective date of the Coniract

N-4
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Delivery 3(3° Unit) : Twenty-five (25) months aiter the effective date of the Contract
Delivery 4(4” Unit) : Thirty-one (31) moanths after the effective date of the Contract

The Supplier shall submit his proposal for the above delivery dates filiing in the Technical
Schedules, ( Form is attached )

3.2.3 Date of Completion of Erection Work

All the Goods shall be assembled, installed, connected and made ready for starting the
commissioning, by an erection Contractor of Package-5 under supervision of the Supplier.” .

3.2.4 Commissioning

The Supplier shall execute the commissioning for all the Goods to be supplied under this
Contract. | ‘

Upon the notice of the Supplier, the Purchaser shall give the certificate of completion of the
commissioning for each Unit.

The details of the commissioning shali be referred to Clause 13.

3.25 Trial Run

Upon the completion cerlificate of the commissioning the Supplier shall start the Trial Run
under support of the Purchaser.

The Trial Run shall be continued for not less than five (5) days.

For further details of the Trall Run shall be referred in the Clause 14 .

3.2.6 Date of Provisional Acceptance for al Work

Upon completion of the Trial Run for each Unit the Purchaser shall issue the Provisional
Acceptance Certificate.
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3.2.7 Warranty

The Supplier shall warrant the Works to the Purchaser for a period of twenty-four (24)
months starting from the date of the issuance of the Provisional Acceptance Certificate for 19
and 2™ Unit / eighteen (18) months starting form the date of the issuance of the Provisional
Acceptance Cettificate for 3 Unit / twelve (12) months starting from the date of the issuance
of the Provisional Acceptance Cettificate for Last (4%) unit /.

The Supplier shall be responsible for making any defect In or damage to any part of the
Goods which may appear or occur during the Warranty Period and which arises from any
defective materials, design, workmanship, transportation or commissioning.

The Supplier shall make good the defect or damage as soon as practicable and at his own
cost.

The Supplier shall also refer to this Bidding Document Section I , Clause 13 "Warrahty".
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4, LIQUIDATED DAMAGE

in the event the Supplier fail to compiete the delivery of the Goods and documents/drawings
within the contracted time period, such failure shall be a default under the Contract, the
Supplier shall be liable for payment to the Purchaser as liquidated damage and not be way of
penaities, o

The liquidated damages shall be in the amount of one-tenth of one percent {0.1%) per day of
one-fourth (1/4) of the total Contract Price except those specified in the following Table.

The total amount of liquidated damage under this Clause shall be limited to a maximum ten
- percent (10%) of the total Contract Price:

Portion of the Goods and Documents Liquidated Damages

Each delivery of the Goods 0.1% of 1/4 of the total
Gontract Price per day

Each delivery of the materials needed during the civil

. 100,000 J. Yen per day
work periods

Submission of drawings and information necessary for

. , 100,000 J. Yen per day
the foundation work of the Goods

Submission of operation manuals
‘ 100,000 J. Yen per day

Submission of maintenance rmanuals
_ 100,000 J. Yen per day

Each period from the date of commencement of the| - 0.1% of 1/4 of the 1otal
commissioning up to the date of Provisional Acceptance Contract Price per day
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5. DATA, DRAWINGS AND DOCUMENTS
5.1 Drawings Attached to the Bidding Document
51.1 - Purchaser's Drawings

(1) Purchaser's brawings attached to the Bidding Document

The drawings contained in the Bidding Document shall be utilized for bidding purposes
only. They are not considered as necessarily defining the design of the Goods to be
furnished, but are merely illustrative to show the general layout of the equipment except
where fimiting or mandatory dimensions and elevations are indicated.

The Works shall be executed in accordance with the detailed design drawings prepared
by the Supplier.

(2 Copyright _ |
Copyright for drawings of existing equipment shall be remained to the Purchaser.

5.1.2 Proposal Drawings, Documents and Technical Schedules

The Supplier shall submit the Technical Schedules fully compieted tbgether with documents
and drawings specified in this Bidding Document and other documents which the Supplier
deems useful to better evaluate his Bid.

5.2 Supplier's Draﬁvi'ngs, Documents, Data and Instructions

5.2.1 General

The Supplier shall submit to the Purchaser for approval or reference, drawings, plans,
erection manuals, calculations, codes and standards, copies of all documents necessary for
implementing the Works in accordance with the provisions of the Contract Document. The
sequence of submission shall be such that information is available for review or approval of
each drawing or document when it is received. '

The scope of these submittals shall include, but not be limited to those specified and shall be
sufficiently comprehensive to fully establish that all parts and procedures to be used in
~ performing the Works comply with the objectives of the Contract. The Purchaser will have
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the rlght 1o require the Supplier to submit such additional information as may reasonably be
requlred.

The Supplier shall, within one (1) month after the effective date of the Contract, prepare and
submit to the Purchaser for approval a schedule of documents which he proposes to submit
in accordance with the requirements of Clause 5.2.4 below and the other clause of this
Bidding Document, together with the dates on which he proposes to submit such drawings
and documents, ‘

The schedule of documents summarizing all existing and proposed drawingé and documents
of items intended for submission to the Purchaser shall be updated monthly to show the
status of the drawings and documents submitted and any additional proposed drawings.
These updated lists shall be submitted to the Purchaser by seventh (7" day of the every
month. ‘

Any manufacturing, test and transportation of the Goods prior to the approval of drawings
. pertinent thereto shall be at the Supplier's risk. The Supplier shall be responsible for any -
exira cost that may arise In consequence to such risks. ‘

When submiﬁin'g drawihgs for approval, including drawings prepared by a sub-supplier (if
any), the Supplier shall certify that the Supplier has fully examined such drawings and that
drawings comply with the.requirements of the Contract,

The Supplier shall be responsible for any discrepancies, errors, or omissions in the drawings,
documents and data supplied by him whether these have been approved by the Purchaser or
not, '

The Purchaser shall have the right to require the Supplier to make any changes 1o the
drawings, documents and data which may be necessary, in the opinion of the Purchaser, to
make the Works conform to the intent of the Conftract.

All revisions of drawings shall be clearly described in the revision column and be indicated on
the drawing by means ofa triangle bearing the revision number.

Al drawings, documents, data and information to be submitted shall be in English language
and be drawn using the metric system of measurements, Refer to Clause 7 (2).

Every drawing shall carry a title block With the Contract Number and a space shall be made in
the title block for incorporating the Project Drawing Number.

The first lines of the title block éhail redad:
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Rehabilitation Project of the 4" Power Plant in ULAANBAATAR, MONGOLIA {(PHASE-IY)
CONTRACT NO.

Where applicable, drawings shafl show a graphic scale key plan and north arrow.  Lettering,

notes and title block shalf be in English language. Dates on drawings shall be spelled out
(e.g. 28 Dec. 2002). '

5.2.2 Processing Drawings for Approval

Prior to fabrlcatlon of the Goods at the factory or to the award of order to the Sub -Suppliers,
the Supplier shall submit to the Purchaser and the Engmeer seven (7) copies of pnnted
drawings and documents for approval with a mark or stamp "FOR APPROVAL". All the |
others shall be submitted as "FOR INFORMATION".

The Approval procedure shall in pri'ncipie be treated in accordance with following procedure.

~ (1) The Purchaser will review the submitted drawings and documents within fifteen (15)
days after receipt. The Supplier shall confirm the receipt date of submitted drawings
and documents. It is noted that even for “FOR INFORMATION”, the Purchaser treat It
as "FOR APPROVAL” and send comment,

(2)  After the drawing and documents are approved or reviewed by the Purchaser, the
Purchaser will send his comments to the Supplier by a facsimile discriminating with
marks “APPROVED", "APPROVED WITH NOTES’, “NOT APPROVED” or "FOR
INFORMATION",

In case that the Supplier has not received any comments from the Purchaser after
twenty (QO) days aftér submission, the Supplier shall be deemed that submitted
drawings and documents are “APPROVED".

(3} The drawings and documents “FOR INFORMATION” with the comments of the
Purchaser are deemed to be “FOR APPROVAL”". _

(4) The drawings and documents with the mar_k “APPROVED", ‘APPROVED WITH
NOTES” will authorize the Supplier to proceéd the Works if the Supplier completeiy
accept the Purchaser's cormments. Any design or manufacturing done before approval
of the drawings shall be at the Supplier's own risk. '

(5) The drawings and documents marked with “NOT APPROVED" shall be revised by the
Supplier and resubmitted for approval to the Purchaser.
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(6)
{7)

5.2.3

(1)

5.2.4

In any case, the Purchaser shall not return the Supplier's drawings or documents

initially supplied drawings and documents shall have the revision number “Rev.0".
Subsequent revisions shall be numbered as Rev.1, Rev.2 . . . until approval. All
revisions shall be clearly described in the revision column and indicated on the
drawings with Rev number in framed by triangle.

As-Built Drawings

Revision and/or modification made to the Goods during erection work and
commissioning periods shall be correctly and completely reflected into all the
concerned drawings and documents as the “AS-BUILT” drawing by the Supplier.

Record Drawings

Prior to the Provisional Acceptance of the Works for the final Unit, the Supplier shall
submit ta the Purchaser five (5) prints and two (2) CD-ROM of all duly checked and
approved " AS-BUILT " drawings.

Submission of Drawings, Documents and Data

The Supplier shall prepare and submit to the Purchaser for approval or reference, drawings
and technical data/documents including but not limited to the following:

M

(2

Codes and Standards

The Supplier shall, within one (1) month after the effective date of the Contract, submit
for approval by the Purchaser a list of the Codes and Standards which shall govern the
désign, manufacture, construction, erection, test, commissioning and trial run of all the
related Works under this Contract. |

Each one(1) corpy- of the app!ied code or standard shall be supplied to the Purchaser.

Géneral Arrangement Plans for Machinery and Equipment.

The Supplier shall supply layouts, arrangement and location of the Goods including the
outline dimensions and sizes of the Goods.
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(a)

(b)

©

The Supplier shall, within two (2) months after the effective date of the Contract, submit
for approval the above.

Drawings, Documents and Specifications of Electro-Mechanical Equipment for
Approval

The data, drawings and documents to be submitted by the Supplier for approval as
listed bellow.

Flow and Material balance diagrams (gas flow, coal flow, temperature and pressure)
for ‘

- Boiler evaporation 420 th

- Boiler evaporation 210t/h

Design specificaiions of pulverizers, primary gas fans, seal air fans, coal feeders, coal
burner and their electric motors as well as their Metal Clad Switchgear and Motor
Contro] Center '

Technical data sheets
Arrangement drawings for

- Pulverizers including their maintenance space

- Primary gas fans '

- Seal air fans

- Hot and cold gas ducts

- Coal chutes

- Coalfeeders

- Pulverized coal pipes

- Coalburner

- Metal Clad Switchgear and Motor Control Center
- Overall system for #5 to #8 boilers

(e) Design and Engineering for foundation work (with motor) and drawings for execution

to meet the existing foundations or area for

- Pulverizer and subsidiary equipment

- Primary gas fan

- Sealairfan

- Coal feeder _

- Metal clad switchgear and motor control center
- Other equipment as necessary '
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Single line diagram giving rating of each equipment

Protection system for electric motors

Relay co-ordination

Co

Co

ntrc_)l and operation write up/Block logic diagrams

ntrol schematic and wiring diagram.

List of local control and instrumentation

Characteristic curves of

Primary gas fan o

Pulverizer load vs Primary gas fan flue gas flow

Pulverizer load vs Pulverizer inlet flue gas temperature required
Coal feeder speed vs coal flow (apparent coal density: 0.8)

Correction curves for pulverizer's performance in case of change of

Fineness of pulverized coal

Hardgroove Index (HGI)

Total moisture and/or Surface moisture of raw coal at coal feeder outlet
Other parameters which the Supplier considers to be needed

(m) Utility consumption — kW consumed, Lubficating oil consumption and so on

(n) Cébie schedules and interconnection together with cable route drawing

(0)

Sp

are parts list

4) Drawings, Documents and Specﬁiﬁbations for Electro-Mechanical Equipment for
~ Reference use ' '

(a) Weight of each main components of the direct firing systém proposed

(b)

Out

line or Assembly drawings together with cross sections of

Pulverizer with gear and motor
" Primary gas fan with motor

Seal air fan with motor

Coal feeder

Coal burner
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(5)

(6)

- Mono-rail and hoijst

- Metal clad switchgear and motor control center

(¢} List of special tools for maintenance

(d) Design calculations in support of selection of equipment réting and system design

Progress Report

(a)

(®)

Monthly Reports

The Supplie.r shali submit to the Purchaser and the representative of the Purchaser
(such as Engineers if required) by tenth(10th) day of every month, a written detailed
progress report, in an approved form, indicating the stage reached and anticipated
completion dates for the design, ordering, procurement, manufacture, and testing of
the componenté up to the completion date of transportatioh of the Goods. The report
is to be forwarded promptly so that on receipt by the Purchaser the mformahon is not
unduly out of date,

Further the Supplier shall submit the progress report durmg Site test and
commissioning period in the same manner as above,

Weekly Meeting

All Parties concerned to this Contract shall have a weekly meeting every week after
commencement of erection work at the Site and make the minutes of meeting.

Insttuctions for Erection Works

The erection work will be undertaken by an Erection Contractor under supervision of
the Supplier. The Supplier shall provide the instructions for the erection wark of the

Goods supplied by this Contract. The preliminary instructions for the e_re_ctio'niwork
shall be submitted not later than three{3) months after the effective date of the Contract,

and the following items shall be inciuded at least and other necessary information shall
be included:

Outline of erection procedures
Equipment and instrument list

Layout of equipment

Dimensions and weight of equipment
Approximate cable length
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(7)

Preliminary wiring diagrams
Recommended erection schedule
Other necessary information '

The final erection Instructions shall be submitted three (3) months before the
commencement of the erection work and the following items shall be included at least:

Erection procedurés

Layout of all Goods

Dismantling procedure of the existing equipment and foundation
Detailed equipment & instrument list

Qutiine drawings of all equipment

Civil work drawings for foundation of equipment

_P & | diagrams

Piping drawings

Cable wiring 'diagrams _

Cabie tray and/or duct drawings

Special erection toois and machines to be recommended
Other necessary Information

Test Procedures and Reports

‘The Supplier shall submit to the Purchaser compfehensive test procedures/ programs

two (2) months prior to the start of the actual tests of the Goods.

The procedures shall include the following items, but not limited to:

description on the test activities

test circuit diagram including test instrumentation
evaluation criteria for the test resuits

form of test record

. The Supplier shall submit reporis or test results upon completion of the tests carried

out in accordance with the Bidding Document including those in the manufacturer's

- works,
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Operation Manuals

The boiler operation manual shall be prepared and submitted under the cboperaﬁon of
the Suppliers of Package-1 and Package-2 on the basis of the existing boiler operatlon

_ manual prepared by the Purchaser,

Two (2} sets of draft of the manuals shall be submitted for review of the Purchaser
within thirteen (13) months after the effective date of the Contract.

Each ten (10) sets of the completed manuals in English and Mongolia shall be
submitted by the Suppliers of Package-1 and Package-2 within twenty (20) months
after the effective date of the Contract. : :

Maintenance Manuals

The Supplier shall submit maintenance manuals for all the Goods supplied in this
Contract. . o |
Two (2) sets of draft of the manuals shall be submitted for review of the Purchaser
within nineteen (19) months after the effective date of the Contract. -

Each ten (1 0)' sets of the'gcompleted manuals in English and Mongblia shall be
submitted within twenty-seven (27) months after the effective of the Contract.

For each equipment supplied under this Contract, the following shail be developed:

- Procedure covering preventive maintenance of the specmc detail of equipment.

- Detailed dismantling and assembling procedures

- Checks and tests prior to returning the equipment to service: _

- Detailed assembly drawings and illustrations including parts lists and numbers for
replacement ordering. _

- Setting and running clearances and tolerances.

- Cleaning and preservation procedures. _

- A preventative maintenance schedule for all the Goods.

- Alubrication schedule showing requirements and specifications for all the Goods.

- Printed circuit board schematics and module schematics.

- Detailed drawings and method for use of special maintenance tools.

- List of recommended spare parts and list of consumables

- Troubleshooting guide.

- Trade name or standard name of materials (lube oil, welding rod and wearing
metal} that are available in Mongolia to those supplied under this contract.
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PATENTS, TRADE MARKS

The Goods may bear patent numbers, trade marks or trade names in English of each
one of the suppliers thereof, : _
Nothing contained herein shall be construed as transferring any patent or trademark
ﬁghts or copyrights in such Goods, and all such rights are hereby expressly reserved to
the true and lawful owners thereof. No copyright for drawings and documents of the
Project in any case can be transferred to the Purchaser.

The Supplier shall defend the Purchaser and hold harmless the Purchaser from patent
Iiabilify or claim of patent infringement of any nature or kind, including costs and
expenses for, or on account of, any patent or unpatented invention made or used in
such Goods, including the costs and expenses of litigation, if any.
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7, APPLICABLE STANDARD AND UNITS OF MEASUREMENT

(1) Applicable standard

Unless otherwise specified In the Specification, all the Goods shall conform to the latest
edition o one of the following codes and standards or equivalent.

(@) Japanese standards

JIS - Japan Industrial Standards
JEC - Standards of the Japanese Electro-technical Committee
JEM - Standards of Japan Electrical Manufacturer's Assoclation
JCS - Japanese Cable Maker's Association Standards

(b) U.S.A. standards
ASME - American Standards of Mechanical Engineers -
ANSI - American National Standard Jnstitute
ASTM - American Society for Testing and Goods
ISA - instrument Society of America '
MSS - Manufacturers Standardization Society of the Valve and Fitting Industry
NEMA - National Electrical Manufacturers Association
NFPA - National Fire Protection Assaciation
\EEE - Institute of Electrical and Electronics Engineers
OSHA - Occupational, Safety and Health Act
NEC - National Electric Code
UL - Underwriters Laboratories

(¢) International standards

ISO - International Organization for Standardization
IEC - International Electro-Technical Commission

(2) Units of measurement

Weights and measures shall be given in the metric system and the following symbols
shall be used for the drawings and documents submitted by the Supplier,

mm milimetre
cm ; centimetre
m : metre

km : kilometre
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sec.
m/s

kv
kVA
MVA
kW
MW

- MWH
N-m
ppm -

Miqro-S :

rpm
Hz

gkW-h
kcalkkg

%

kaf/lem?® :

square centimetre

cubic centimetre

kilogram

kilogram force

kilogram force per square centimetre
metric ton (1,000 kilogram)
second

metre per second

ampere

volt

kilovolt

kilovolt-ampere
megavolt-ampere

kilowatt

megawatt

. megawatt-hour

Newton-meter

Parts per million
Micro-Siemens

degree Ceisius
revolution per minute
hertz

gram per kilowatt-hour
kilocalorie per kilogram
percent
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8.

(1)

SHIPPING INSTRUCTION

Packing

All the Goods shall be packed and then containerized along all the routes to Mongolia,
unless otherwise specified.

The Supplier shall take suitable precaution for the packing of the Goods to ensure safe
hahdling during the transportation up to the Site.

The packing shall be sufficiently strong to avoid loss or damage and adequately sealed
for cold weather condition so that each item will be kept serviceable at least sixty (60)
days after the arrival thereof at the Site.

Precaution shall be taken to protect shafts and journals where they rest on wooden or
other supports likely to contain moisture. At such points, wrapping impregnated with
anti-rust composition, to avoid chaﬂng and indentation due to movement which is !tkely
to occur in transport, shall be used and be suitable for at least mnety (90) days.

Woodwool shall be avolded as far as possible. Straw packing shall be prohi.bited.

Wooden boxes for export packmg shali fulfil the requirements of JIS-Z-1402, 1403 and
1405 or equivalent.

All stencil marks on the outszds of casings shall be elther of waterproof matenals or
protected by shellac or varnish to prevent erasure in transport.

Where practicable, all indoor items damageable by moisture such as instruments and
panels, machine components, etc., shall be covered in boiyethylene sheet, sealed at the
joints and the enclosure provided internally with an appropriate desiccant. In addition,
for the Goods of less durability to low témperature shall be fully insulated.

All items of the Goods shall beA clearly marked for easy identification on the packing.
The container shall each contain a list of packages included in it on the ouiside, and
shall bear an identification mark relating them to the appropriate shipping documents.

All packages shall be clearly marked on the outside to show wh'ere the weight is
concentrated and the correct position of the slings.
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(2)

It the Supplier ships dangerous goods as defined In the International Maritime
Organization (IMO) code, he shall pack them in accordance with the authorized rules
issued by the organization of the Supplier's country or equal to "Rules for the Carriage
and Storage of Dangerous Goods in Ships" issued by the Ministry of Transportation of
Japan and shall submit the following documents two (2} weeks prior to cargos becoming
available for shipment, with one (1) copy to the Purchaser.

(@) Advance notice of dangerous godds to the Port Authority (4 coples)

(b} Declaration of dangerous goods to a shipping company {4 copies)

Any items not stipulated herein shall be according to the Supphers Standard of export
packing for cold weather condition.

Packing List and Container Stuffing List

Each container shall have a copy of packing list for the packages contained which shall
be covered in a Waterproof gnvelope and be placed outside of the container. The
packing list shall glve all informations on the package, such as package number, packing
appearance, net weight, gross weight, dimension, measurement, name of the Site (4th
Thermai Power Plant, Ulaanbaatar, Mongolia) and description of Goods which is
contained in each package.

In case that the containers having serial numbers of packages are contained, the
master packing list shall be placed inside the container which has the lowest package
number.

- The Supplier shall submit for each delivery the Container Stuffing List indicating the

numbers of packages in each container.
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(3) Marking

{(a) Each package shall be cleariy marked on two (2) sides in black with a stencil and
water proof ink or oil paints by means of block letters not less than 30 mm high as

foHows

The marking for each package shall be of Supplier's standard.

CONSIGNEE :  The 4th Power Plant in Ulaanbaatar, Mongolia
PROJECT:  Rehabilitation Project of the 4th Power Plant {Phase H)
LOAN NO.:  JBIC Loan MON - P6

DESCRIPTION OF CONTENTS :

PORT OF SHIPMENT :

NET WEIGHT : (ka} -

| GROSS WEIGHT : ko)
DIMENSION : (L) x (W) x (H) (cm)
PACKAGE SERIAL NO. : '
SUPPLIER :

These marks shall be protef:ted against weather by ciear water-resistance varnish.

(b) Bags, bundles, other packages and loose pieces, which cannot practically be marked
as aforesaid, shall have two metal labels securely fastened thereto by wire, and each

label shall be stamped or printed with the above markings.
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(1)

(@)

(3)

(4)

SHIPMENT, INLAND TRANSPORTATION AND STORAGE

The Supplier shall, on his responsibility and at his own cost, ship, transport and unload
all the Goods to the Site.

The Supplier shall, on his responsibllity and his cost, send the documents specified in

Section]l Clause 9 to the Purchaser upon shipment one week before arrival of the

Goods.

The Supplier shall notify the Purchaser of the following information by fax upon
shipment.

(a) Loan agreement (with JBIC) Number and Project Name.

(b} ltems Shipped. |

() Name of Company Responsible for all Transport.

(d)  Number of Packages and Containers Shipped.

{e Name of Ship and Train Number for the place at the border.

( Name of Shipping Company and its Agent in Mongolla and other country if any

(@) Bill of Lading Number.
(

h)  Port of Ioadmg in the country of the Supplier and Expected Date of Arrival in
_ China or Russia,
()  Date of Shipment in the country of the Supplier and in China or Russia.

() Expected Date and Place of Arrival at the Border and Ulaanbaatar.

(k)  Total Gross Weight and Measurement of Each Container Shipped.,

The Supplier shall be responsible for clearance of all Goods supplied under the Contract.
The Supplier shall submit to the Purchaser six (6) copies of bills of lading of the Goods
immediately after the customs clearance.

The Supplier shall observe all regulations which fimit loads on wharves, rails, and roads
over which the Goods will be transported. The handling and storage of any Goods
supplied under the Contract during transportation thereof shall be at the risk of the
Supplier and without responsibility to the Purchaser.
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(6) Inspection of the Goods

(a)  Upon arrival of the Goods, the Supplier shall unpack, check and inspect them for
verification of loss, shortage and/or damagé, at the presence of the Purchaser.

" {b) The Purchaser and Supplier shall sign the checklist to be prepared by. the
Supplier,

(¢}  If loss, shortage or damage of any Goods is found In the packages, the Supplier
shall forthwith supply a substitute of the Goods on his account to the checklist
thus mutually signed. '

(7) Storage and Keeping of the Goods

The Purchaser shall supply indoor/outdoor storage area and the bridge crane free of
charge. The Supplier shall be res'p'onsible for handling, keeping the Gooeds in the
warehouse and handing over the Goods to the erection Contractor under control of the
Purchaser. '

According to the erection schedule, the erection Contractor will give a notice prior to
receiving the Goods from the Supplier. List of the Goods hahded over to the erection
Contractor should be provided by the Supplier to the Purchaser. ' '

N-24



PACKAGE-1

10. NAME PLATE AND CAUTION PLATE

Name plates of all panels, equipment and/or related instruments shall be indicative with
English language. However, Caution plates shall be indicative with Mongolian language by
Cyritic alphabet.

Such Mongolian language shall be translated by the Supplier on Supplier's account.
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11.  TECHNICAL REQUIREMENT

111 General

Unless otherwise specified, ali the Goods shall comply with the réquirement hereunder
described,

11.1.1  Quality

(1) All the Goods to be used for the Project shall be ‘new, unused, free of any defect in
quality and workmanship, and of first-class quality in strength, reliability and other
necessary features.

Any defect and imperfection will not be acceptable.

(2)' The inspection of the Goods or the waiving of the inspection thereof shall in no way
relieve the Supplier of the responsibility for furnishing the Goods meeting all the
requirements of the Specification. For all the Goods supplied, except otherwise
specified in the S'peciﬁcation, name of manufacturer and country of origin shall be
clarified in the Technical Schedules of the Bids.

1i.1.2 Site Condition

(1) Meteorological Condition in Ulaanbaatar
The Supplier shall comply with following meteorological Condition.

(a) Temperature (mean) “Maximum : 430 C
_ Minimum : = —30 T
(b) Relative humidity (mean).  Maximum : 90 %
Minimum 30 %
(¢} Monthly precipitation Maximum ; : 80 mm
~Minimum 2mm

(d) Elevation ;1,350 meters above sea level

11.1.3 Common Specification to all Goods

(1) Durability under cold/hot temperature
Site conditions specified herein shall be considered in the selection of the Goods,
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(3)

As the minimum/maximum mean temperature would be assumed minus 30C/plus 30°C,
valves, pipes etc. to be inétailed shall be subject to even minus 40°C during short hours
in winter. _ _

Especially, grease, oil and sealing materials shall function even In such cold period.

Co-operate with the Purchaéer and the Package-2 supplier to ensure proper matching
of design, manufacture, supply, commissioning and trial run,

The surface of the Goods shall be cleaned and be painted at each factory before
shipping.  For equipment being painted, the Supplier must ensure the favorable
conditions of cleaniiness. Required color shade shall be approved by the Purchaser.

The paint materials consider temperature of inside fluid.

11.1.4  Goods and Services Supplied by the other Supplier

Following Suppliers/Contractor shall cooperate each other in implementation of this
Rehabilitation Project. o '

Package-1 Supplier : Conversion of firing system for boiler No.5 1o No.8
Package-2 Supplier : Rehabilitation of C&! for boiler No.5 to No.8
Package-SIISupp[ier :.Heplacemen'tof boi!e.r tubes for boiler No.5 to No.8
Package-4 Supplier : Replacement of exciter for generator No.1 to No.4

Package-5 Contractor : Erection work for the Goods supplied by Package-1 to F’gckage-4

11.2 Common Specification to Mechanical Equipment & Civil work

11.2.1 Mechanical Coinponent

1)

Raw materials shall conform to the latest JIS or ASTM standards, unless otherwise
specified. - _

All screws, nuts, boits and other 'th‘readed parts shall conform to ISO or JIS standards,
while all piping material such as pipes, Val\}es, flanges, fittings and others shall conform
to JIS or ANSI standards.

For the other material and equipment, see Clause 7{1) Applicable standard.
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(3)

(4)

(5)

Castings and Ceramics sintering .

All castings or sintering shall be true to pattern of workmanlike finish, of uniform quality
and conditions, free from blowhole, hard spot, shrinkage, defect, crack, or other injurious
defect, and shall be satistactorily cleaned for their intended purpose. The surface shall
be free from rregularities, such as projections, ridges, hollows, honeycombs etc.

The structures shall be homogeneous and free from excessive non- metalhc inclusions.
An excessive segregation of 1mpurmes will be a cause for its reject:on

Cast iron shall be avolded as much as poss:b{a because it Is difficuit materral for
welding during maintenance service.,

Forgings :

All forglngs shall be in accordance with appropriate JIS or ASTM standards. Alloy
forgings shall have physical properties at least equal to those required by JIS or ASTM
specifications. _

Any tool mark or tearing of the metal on the surface of fillets by the finishing tool wilt not

be permltted

Grinding or polishing shall be reqmred ta remove such marks if they occur. AII finished
forging surfaces shall be smooth and free from tool marks.

Insulation and Lagglng

The Supplier shall furnish insulation for all ptping, duetmg and equment which could
have a surtace temperature of 50°C or higher. '

Asbestos shall not be used. : :
The design value of radiated heat for insulation material shali be follows:

(a) Radiated heat Not more than 200 kcal/m?h

(h) Ditference between surface temperature of insulation material and ambient

temperature
300C and higher 20Cmax.
1200 ~ 300C 15T max,
Under 200°C 10Cmax. -

( Ambient temperature: air temperature at place 500mm distant
perpendicularly from heat radiating surface )

Noise Level

Sound level shall not exceed 90 dB(A) at a distance of one(1) meter frdm all surfaces of
the equipment.
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"11.2.2 Bearing

(1} Grease, Oil and Packing
These shall be as common as possible for all the Goods.
{2) Al bearings and gear couplings shall be of dust proof.

(3)  All bearings shall be sealed against loss of [ubricant.

11.2.2 Motor Operated Valves (dampers)

All of the motor operated valves (dampers} supplied for the Works shall be used of 380‘ VAC,
3¢ power supply from LV switchgears. The motor operated valves (dampers) for the direct

firing system such as mill pyrite box inlet valve, PC pipes stop valves, secondary air dampers,
PGF outlet dampers shall be supplied by the Package-1 Supplier.

The Suppliér shall provide a list of motor operated valves (dampers) for the direct firing
system in the Technical Schedules, ‘

11.2.3 Fire Protection

(1)  The direct firing system shall be designed in accordance with the recommendations of
the National Fire Protection Association Standards, 8503 and 69, so that it may
prevent pulverized coal from fire.

2) Thé Suf:plier shall describe the type of fire detection and protection system to be
orovided for the direct firing system in the Technical Schedules.

14.2.4 Foundation Work

(1) " Foundations of all the Goods shall be designed by the Supplier. Dynamic load shalf be
taken into consideration for design of the foundation of rotating machines.

The Supplier shall investigate thé area at where the Goods will be located before
commencement of the foundation design.
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The method how to remove the existing equipment and foundation shall be also
studied by the Supplier,

(2)  The Supplier shall prcvide foundation bolts, nuts and templates necessary for the
foundation of the Goods.

11.3 Design Condition of Direct Firing System

All equipment in the direct firing system shall be designed based on the following conditions.

(1}  The system shall be designed in accordance with the design conditions described in
the attached Table TS-1-01. |

(2)  The coal characteristics shown in Table TS-1-02 are for bidding purpose only, the
Supplier shall analyze the coal characteristics in advance and design the Goods based
~ on the analyzed characteristics after getting confirmation of the Purchaser,

The Supplier shali take sample coal for analysis in accordance with international
Standards under the purchaser s supervision.

(3}  The pulverizer shall be designed for the firing with coal Bagsnuur'and Shivee-Ovoo,
-each 100%. '

(4) The capaclty of the puiverizer shall meet the requirements for 115% of boifer MCR
(Mammum Continuous Rating: 420 ¥/h) with four(4) pulverizers in operatnon

(6)  Select internal pressure after studying mass balance, heat balance and state the
“selected internal pressure including the direct firing system. '

{6) Basically independent pré -drying provisions should not be installed for high moisture
coal, specified in the table. If pre-drylng required from constructlon of the pulverizer
necessary provisions may be included. '

(7}  Furnace outlet gas (800~9507) and recirculation gas (140°C) should be used as
drying and {ransfer medium.

(8) Flue gas/pulverized coal velocity at coal burner throat is designed to be same speed
as that of emstlng burner of 24. 5m/sec

The Suppller shall re-check the value to design the speed.
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{8)  For pulverized coal pipes, pressure balance shall be examined sufficiently by the
Supplier so that flow unbalance will be kept at minimum among corners and elevations
at burners,

(10) ~ Adequate provisions against wear should be provided for coal pulverizérs, coal chute,
~ pulverized coal pipe and primary gas fans.

{(11)  All wearing parts shall be arranged for easy replacement with minimurn dismantling of
the pulverizer. Sections subject to abrasion shall be provided with readily replaceable
parts of ceramic tile lining or its equivalent, hard and wear resistant material,

(12}  The guaranteed life of the wearing parts of the pUIverizer shall not be less than 6,000
operating hours. The wear shall be measured and the life shall be estimated by the
Supplier after first 6,000 hours operation.

(13)  Vibration of pulverizers and primary gas fans shall be kept within 50 (peak to peak)
under specified coal range.

(14} Heat resistant material should be selected under the condition of a gas temperature
based on maximum moisture coal,

(15)  Average spillage quantity of coal shall be less than 0.1% of the total coal flow within
pulverizer under stable operation at full load.

(16) Construction and arrangement shall be determined so as to be easy to remove,
maintain, repair and adjust.

(17)  Anti-explosion design of the pulverized coal system shall be subject to internal anti-
explosion pressure.

(18) The system shall be so designed as to avoid coal stoppage, eépecialiy in case of high
moisture, which contains considerable fines resulting in a sticky material that arches
over bunker outlets, rat-holes through bunkers and downspouts.

{19) The monitoring of the proposed direct firing systerﬁ shall be designed in consideration
of the followings.

(a) to detect the development of an arch of the absence of coal
{b) 1o detect internal fire

(20)  Platform, hand-rails and steps shall be provided for maintenance of the pulverizers,
primary gas fans and dampers.
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(21)  Concept of control for the direct firing system

All equipment for the direct firing system shall be operated by the automatic control
system, which is supplied by the Supplier of Package-2, at the existing CCR. The
control system has auto and remdte manual operations, and shall include necessary
signalls from the direct firing system. In addition, emergency stop switches (manlally
operated at the local) shall also be provided for the following equipment:

- . Puiverizer
- Coal Feeder

- Primary; Gas Fan
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Table T5-1-01 Pulverizer Design Condition (reference for Bid)™

Boiler L.oad MCR MCR MCR
Coal mine | Design Coal® Baganuur Shivee-Ovoo Ny
Quantity of pulverizer 4 4 4 "
in operation
HGI 50 50 64
Fineness 35% retained on 90 micron sieve

(40% retained on 200 mesh sieve)
Coal rank Brown coall Brown coal Brown Coal
Total moisture at 39.0 33.0 39.0
pulverizer inlet (%) '
Total moisture at 12.0 12.0 12.0
puiverizer outlet (%)
Gas temperature at 80 (possibility 70~105°C)
pulverizer outlet (°C) : '
Pulverizer maximum
capacity”  (kg/h)
Coal consumption 27,500 27,500
per pulverizer (kg/h)
Pulverizer load™ (%)
Power consumption
per
pulverizer/primary
gas fans and seal air
fans™ B
(KW)
Noise db {A) <90 <90 <90
{(at 1.0m from the _
pulverizer)™ ]
MCR* Maximum continuous rating, 420 t/h load

*1) The Supplier shall analyze the Coal Characteristics in advance.

*2) Design coal :
*3), *4), *5), *6)

For reference

This shall be determined by the Supplier, in accordance with design

condition

*4) Capacity decrease due to erosion of wearing parts after 6,000 hrs operatidn shall be

taken into consideration

*5)  Main motor input
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Table TS-1- 02 Coal Characteristics for the Project (reference for Bid) *"

Coal mine Baganuur Shlvee-Ovoo
Mean Range Mean Range
Proximate Analysis o
Volatile matter % 42 359~45 45 - 36~48
| Fixed carbon % 32 30~40 31 28-~36
Ash % 15 13~18 16 12-18
Moisture (Inherent) - % 11 8~13 . 8 3~12
- i ‘ 100% | 100% _
Total moisture as-recelved basis % 33 .| 30-40 39 37~44
_Calorific value as-received basis (dry) Kcallkg | 3,250 | 2,600~3,500 | 2,900 | 2,700~3,400
Grindability-Hardgrove*d 50 40~60 64 62~66
Ultimate Analysis
Carbon % 73.2 72.89 _
Sulfur % 0.6 0.4~0.8 0.61 0.6~0.9
Hydrogen % 4.7 4,19 '
Oxygen - Yo 20.6 21.38
B Nitrogen % 0.9 0.93
" 100% 100%
Ash Analysis L
Si0, % 54.8 44 44
AlLO, % 125 14,51
Fe,0, % 10 8.03
Cal % 12 16.24
TiO, % 0.6 0.64
i MgO % 1.8 3.96
MnO % - -
50, % 6.4 10.87
P,0, % -
Na,0 % 0.6 0.81
K,0 % 1.3 1.5
100% 100%
Pulverized | Moisture % 12
fgi;j ect) Fineness 35% retained on 90 micron sieve
(40% retained on 200 mesh sieve}

*1) The Supplier shall analyze the Goal Characteristics in advance.
*2) Grindability Index in accordance with ASTM Standard D 409.
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11.4 Direct Firing System

11.4.1 Pulverizer

The essential parameters for design of the pulverizer are as follows:

@
®

(6)
(7

(8)
(9)
(10)

Quantity
Type
Capacity

Pulverized coal
fineness

Turn down ratio

Coal property

~ Gas temperature

at pulverizer outlet

Gear reducer
Lubrication system

Ratler or other
grinding element
loading system

Four{4) sets per one{1) hoiler
Positive type , vertical bowl mill

More than 27,500 kg/h/mill
Capacity of pulverizer shall be determined by the Supplier
in accordance with the design conditions

35% retained on90micron sieve
(40% retained on200 mesh sieve)

All of the following conditions shall be satisfled.

1) (Minimum capable coal feed
capacity): less than 50%

2)  43% MCR of the boiler load with two(2) pulverizers
in operation shall be established with specified coals
{Approx. coal consumption at design coal:

23,650 kg/h/mil) '

Refér to the attached table TS-1-02

rate)/(maximum

80°C for design coal
{(Adjustable to 70~105°C)

Separate removal type
External lubrication

v Spring

The following matters shall also be included in the design of the pulverizer:

(1) The performance of the pulverizer specified in the attached table TS-1-01 should be
tested after first 6,000 hours operation,

(2) Turn-down of the pulverizer shall be wide and free of deterioration.
{3) Rapid responsé of pulverized coal feed shall be secured under boiler load fluctuation.

(4) Each pulverizer shall be cépéble of withstanding the trippihg and the running down from
full load to stop. -
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(5} Low power consumption will be preferred. Power demand curves shall be provided,

covering conditions for an-empty pulverizer, a pulverizer at maximum output and a
blocked pulverizer with the specified coal. ‘

(6) The pulverizer shall use a direct drive through a separate removal type gearbox,
provided with internal classifiers wnh fineness adjustments made externally.

(7) Low to medium speed pulverlzer, which apply crushing load through beanngs and not
through metal to metal contact are preferred.

(8) Clearance shall be kept in any time at grinding region.

(9) The pulverizer shall be of such construction that adjustment can be easily made for
petformance related to fineness.

(10) The pulverizer shali be of such construction that metal pieces and other foreign matter in
coal can be easily tapped and removed durlng operation.

(11) To achieve more than & 000 hours of life time, h:gh grade overlay shall be applied on

grinding surface. Too much volume of fore;gn materials in coal (such as stone, metal
etc.) shall also be considered.

(12) The pulverizer shall be of such construction that the vibration caused by pulverizing will

be kept at minimum and shall have a sufﬂment strength and rigidity to prevent cracks
from occurring,

{(13) Lubrication of all bearings and other moving parts shall be continuous and automatic_
from a cooled and filtered lubricating oil system.

(14) An arrangement of dampers shall be provided to fully isolate ach pulverizer from flue
gas for maintenance purpose.

(15} A remotely controlled steam inerting system for each pulverizer shall be provided, to inert
the pulverizers prior to start-up and after shutdown.

{(16) All inerting steam pipes and motor operated valves shall be provided.

(17) All flange mountings, bolted casing sections and doors shall be template drilled to ensure
interchangeability.

(18) it is preferable to install new pulverizers on the existing area. {refer to Dwg.MON-K-1 -05)

(19) Ample distance between coal feeder outlet and pulverizer inlet, and between pulverizers
shall be secured.
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11.4.2 Coal Feeder
(1) Each pulverizer shall have a separate feeder of gravimetric belt type to regulate the coal
flow under control by the combustion control system.

The coal flow shall be regulated in a continuous manner and not in an “on-off’ manner,

(2) The feeder shall include a local indication of the coal flow rate, a totalizer showing the
total coal passed and a rate of flow signal for use in the monitoring and control system,
The accuracy shall be better than + 1.0%.

{3) The feeder shall have means to initiate alarm and/or trip signal in the event of being no
coal on the feeder belt or stoppage of flow due to blockage or belt slippage.

11.4.3 Primary Gas Fan

(1) Rated flow and defivery pressure of the fan shall be determined considering:

- Shivee-Ovoo coal maoisture content : max 44%
' © Calorific Value {dry} : 2,900kcaltkg

- Ample margin to follow the boiler load variation

‘ {2) The primary gas fan shall be capable of withstanding a flue gas temperature of expected
400~500°C.

(3) - The rotor and casing shall be constructed of wear resistant material to attain more than
6,000 operation hours without any repair work.

4 A contro,l“drivé, for the flow control damper infet to the fan will be provided by the
package-2 Supplier. | '

(5) An on-off dar:np'e'r'with a motor drive mechanism shall be provided at outiet of the fan.
(6) Following gauges shall be provided:

- vibration monito_ring system
- bearing thermometers
-~ thermo-couples for bearing temperature
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11.4.4 Seal Alr Fan

(1) Rated flow and delivery pressure of the fan shall be determrned so that each fan can

supply sufficient seal air to the corresponding pulveriz'er and coal feeder with an ample
design margin, ' o

(2) Provisions shall be provided to adjust alr flow to the necessary parts of the pulverizer.

(3) Atinlet to the fan, the air filter shall be provided.

11.45 Raw Coal Bunker

(1)

2
3

(4)

The Supplier shall modify the lower part of the existing coal bunker to supply coal for
two(2} coal feeders (from cne(1) raw coal bunker). ' |

One(1) gate valve shall be provided for ea‘ch'feed-er.

Provisions to exhaust coal from thé bunker after running down of the boiler shall be
provided and stated in the Technical Schedules of the Bids. '

Supply scope shall be referred to Dwg.MON-K-1-08.

11.46 Coal Chute

(1)
(2)

(3)

The coal chute shall be constructed of ro_u'nd stainless steel pipes, ﬁttéd with bolts.

Provisions for drying coal in the coal chute shall be installed to attain better performance
of the pulverizer.

Location of the pulverizer shall be determined so that the coal chute has no bend portion
as possible, if inevitable the bended area shall be internally lined with t:eramic material
by way of erosion attack prevention. ' '
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11.4.7 Hot and Cold Gas Duct

()

Connection of the ducts with equipment (pulverizer, primary gas fan, damper, expansion
joint etc.) shall be by way of bolting for easier maintenance work. Lifting tag shall be
provided for maintenance. '

These ducts shall be made of heat resistant steel with the necessary flanges, outside
stiffenings, connection frames.

The sampling hole on the duct shal) be fitted with a blind plate by bokting.

Terminal point of supply
- Coldgasduct : FL+ 10.0m (refer to Dwg. MON-K-0-07)
- Hotgasduct : FL + 14.0m (refer to Dwg. MON-K-0-07)
Dampers and expansion joints shall be included.

Option

The Supplier shalt quote the following thrée(3) iterns in his Bids as optidn:

(a) Cold gas duct for #5 & #6 boiler : Complete reptacement of cold gas duct.

{refer to Dwg. MON~_K~0-1 9)

{b) Hot gas duct for each boiler : Cdmplete replacement of hot gas duct with refractory.

(refer to Dwg. MON-K-0-21)

{c) Ash collector before inlet of PGF (Ash removal éfficiency of ash collector shall be

more than 90%])..

11.4.8 Pulverized Coal Pipe

(1)

Pulverized coal pipes from the pulverizer to the coal burner, including a damper, orifice
and expansion joints shall be provided.

The bend of the pulverized coal pipe shall be internally lined with ceramic tile, if the
deviation from the straight is more than 30°.

The sampling hole on the pulverized coal pipe shall be fitted with a blind plate by bolting.

Terminal point of supply
- Pulverized coal line : coal burner inlet.
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11.4.9 Burner

The coal burner to be replaced with existing one which is the fixed, horizontal and corner

firing type consists of 4 x 3 stage burners shall be destgned based on the deS|gn conditions
specified in clause 11.3 and followings:

M
(2)
@)

Coal characteristics : design coal
Fuef coal speed at burner throat : 24,5m/sec.

Coal fineness : 35% retained on 90 micron sieve
(40% retained on 200 mesh sieve)

The construction of the coal burner shall be demgned that any clmker trouble on the
furnace wall and the burner does not occur,

Supplier shall design so that there is minimum unbalance of putvenzed coal flow among
furnace corners and burner elevations.

NOx content in burned gas shall be decreased as much as possible,

11.4.10 ALTERNATIVE

The Bidder may propose the fo]ldwing alternative that differs substantially from the
Specifications:; '

Type of pulverizer : negative pressure type instead of positive pressure type.

Note: Exhausters shall be included for this alternative.
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11.5 Electrical Equipment

11.5.1 General

(1)

@

(4)

(S)

All electrical equipment and materials shall comply with the requiremenfs of this Bldding
Document and conform io latest applicable standard publications of International
Electro-technical Commission (IEC) or equivalent standards. in case of a conflict
between IEC and other standards, the requirement of IEC shall govern. Whereas
specifications stated in this Bidding Document shall have precedence over all these

standards.

Power supply
The electric power sources in the 4th Thermal Power Plant are as follows:
(a) AC source
- Voltage : 6,000V, 380V, Thres (3) phase or 220V, Single phase, 50Hz

- Voltage fluctuation .- 5%, + 10%
- Frequency fluctuation ; + 5%

(b) DC source
- Voltage 220V

(c) All electrical sockets available are of European style.
(d) Compressed air for instrumentation is not available.
Design ambient temperature for all electrical equipment,

- maximum ! +40TC
- minimum : -10TC

The sensitive relay and other electrical and electronic devices shall be located in control
room, electronic equipment room, local panel, and etc.

Unless otherwise stated, the enclosure of electrical equipment, which are located in the
electrical switchgear room and in the control room shall be dust-tight, vermin proof,
conforming to degree of protection IP-4X. Equipment located in the other areas shall
have enclosure conforming to degree of protection IP-54 or higher degree.

The equipmént enclosure, intended for outdoor service, shall be of weather-proof
construction, conforming to degree of protection 1P-55.
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11.5.2  HV and LV Motors

(1)

@

Technical Requirement

All High voltage {HV) and Low voltage (LV) motors shall have following requirement, but
not limited to.

(@)

)

- (c)

(d)

(o)

(f

- Rated voltage of motors shall be selected from the following criteria: |

- 200 kW and larger: 6.0 kV -
- lessthan 200kW : 380V

All motors shall have torque characteristics suitable for the driven load, and shall

be able to start fully loaded and to accelerate their connected icads to rated speed
with only the minimum percent of motor rated voltage at the terminals. Approved

- AC motors shall be three phase cage induction type with a rated speed not

exceeding 1,500 rpm.
All motors shall be rated for the load and duty cycle of the intended service.

The types and sizes of motor shall be selected to minimize the power
consumption,

All HV motors shall be provided with the space heater.

Degree of protection shall be increaéed for motors located in the hazardous area.

Specifications for HV Motors

All high voltage (HV) motors shall be d.es‘igned.based an the following‘speciﬁcations,
but not limited te. : ' ' o

(@)
(b)
()

@

(e)
{0
()]

Applicable Standards IEC-34, JEC-37 |

Type ‘ _ Single speed, squirrel-cage induction

Enclosure _ P54 _

Cooling IC 411, totally enclosed, surface .cooled by_fan (if
necessary}

Rated Voitage ' 6.OKYV

Phases 3-phases

Frequency 50Hz
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(p)
(a}

(r}

Amblent Temperature Max
insulation

Temperature Rise

Time Rating’

Direstion of Rotation
Terminal Box

Space Heater

Thermocouple in Stator
Winding

Bearing Type

Lubricant Type and Quantity

Noise Level

Specifications for LV Mators

+40 C

F class

according to class B

S1 continuously running

CW, right, according to required fan and/or pump
totally enclosed

anti-condensate heating type AC230V

Motor stator temperature shall be monitored
Anti-friction bearings

Lithium based grease {e.g. shell alvania or
equivalent) o

85 dB (A) or less

All low voltage (LV) motors shall be designed based on the following specifications, but
not limited to,

(@)
(b)
(c)

Applica'ble Standards
Type
Enclosure

Cooling

Rated Volitage

Phases

Frequency

Amblent Temperature Max

Insulation

- Temperature Rise

Time rating

1EC-34, JEC-37
Single speed, squirrel-cage induction
IP 54

iC 411, totally enclosed, surface cooled by fan (if
necessary)

380V

3-phases

‘50 Hz

+40 T

. F class

according to class B

S1 continuously running except the damper drive
motor ' '
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()  Direction of Rotation CW, right, according to required fan and/or pump
(m) Terminal Box totally enclosed
(n) Noise Level | 85 dB (A) or less

11.5.3 HV and LV Switchgears

(1) Technical Requirement

All High voltage (HV) and Low voltage {(LV) switchgears shall consist of:
- 7.2KkV metal clad switchgears for motors of 200 kW and above.

- 460 V power centers for motors of 80 KW and less than 200 kW.

~ 460 V motor control center for motors of less than 80 KW.

According to the above criteria, ?..2 kV metal clad switchgears shail be met for PGF and
Mill motors.  Also 460 V motor control center will be met for the other motors.

Further all switchgears shall comply with the following requirement, but ndt limited to.

{a) Switchgears shall be free-s_tanding, vertical, cubicle/panel type, complétely wired,
having access doors with concealed hinges and locking type latches.

(b) Panels shall be fabricated of minimum 2 mm. thick CRCA {cold rolled
- continuously annealed sheet steel, free from any surface imperfections and
suitably reinforced to provide a sturdy and rigid assembly.

(c) Panels shall be adequately sized for installation of field cables and be accessible
for maintenance.

(d) Each panel shall be provided with internal fllumination lamp operated by a door
switch, a space heater with fuse unit (protection devices), and a plug socket with a
switch for a hand lamp.

(e) Allinstruments, switches etc. mounted on the front surface of the panels.

{f) Protection devices for metal clad switchgears shall be based on the
microprocessor that allows followings:
- necessary protection (49, 50, 51, 67 and etc)
- monitoring the parameters
- set paint adjustment
- historical records
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k)

0

(m)

{m)

(©)

{p) "

(@

Protection devices for the prevention of the mdtor contribution due 1o a short
period of power fallure {interruption of a breaking In the power supply) shall be
required to the necessary feeders for metal clad swithgear.

Protection devices for the prevention of contactor open due to a momentary
voltage dip shall be required to the necessary feeders of motor control center.

All equipment and devices shall be mounted that removal and replacement may
be accomplished Individually without interruption to the other equipment and
devices In service. Adequate ventilation shall be provided for the enclosed
panel. '

One (1) spare feeder of each type shall be providéd for the motor control center of
each boiler Unit.

All panels shall be completely wired'at the factory to ensure proper functionlng of
all control, protection and interlock schemes. All wiring necessary for external
connection shail be brought to terminal blocks and numbered.

Wiring cable in the panel shall be of flexible, heat resistant, 650V gfade, PVC
insulated stranded copper wire. - '

Solderless compression/clamp type connections shall be used for wire terminals.
Wiring shall be continuous between terminals without splicing. Each wire shall
be identified at both ends with permanent markers having a wire number as per
approved wiring drawings.

Terminal blocks shall be box clamp type with marking strip. Not more than two
wires shall be connected to one terminal. Spare terminals equal in number to
20 % of active terminals shall be furnished,

A ground bus shall be copper bar which run along the entire length of panel
structure and shall have a terminal connector at each end for connection to the
station ground grid.

All metal surface of the panel shall be cleaned, phosphated and given two coats of
rust-resistant primer followed by two coats of finish paint. Required color shade
shall be approved by the Purchaser.

The Supplier shall verify connection between new and existing metal clad
switchgears. The Supplier shall investigate the instaliation place and spaces
before the designing and fit the new switchgears to the place designated by the
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Purchaser. Further typlcal arrangement of the swithgears is attached In the
drawing MON-K-1-24,

(r}) New switchgear room specified In Clause 12.1 (3) (c) shall comply'tha' safety
- standard and shall be equipped with necessary accessories such as illumination,
ventilation, plug, fire-fighting tool ete.  The Supplier shall investigate the
installation place and allowable size for the new switchgear room designated by

the Purchaser.

(2)  Specification for Metal Clad Switchgears

7.2 KV switchgears shall be factory assembled, metal-clad cubicle for indoor instaliation.
Following compartments shall be provided inside the cubicle:

(a) Circuit breaker compartment including a withdrawable circult breaker {(vacuum

type) |
(b) Busbar compartrent with three-phase busbar system

{c) Cable connection compariment with firmly installed current or voltage
transformers, earthing switches, surge arrestors and cable terminations.

- The cubicle partition panel shall be made of steel sheet, but the partitfon panel for the
busbar an insulating plate. The busbar shall be made of high-quality electrolytic flat
bare copper. The high-voltage switchgear shall be constructed according to the
.following specifications: '

{a8) Applicabie standards IEC-56, JEC-2300, VDE 0670
(b} - Design ambient temperature . +40 C. 7

(c} Relative humidity 90 %

(d) Rated voltage 7.2kV

(e) Number of phase . 3phase 3wire

{H  Neutral : _l e_arthed through a resister‘at existing 6kV bus bar, SA
(Q) Rated frequency ~ B0Hz |

(h) Rated current of main busbar  * A
{iy - Rated interfupting current * kKA o
() Rated short-time withstand current 31.5kA, 1 sec

{k} Impulse withstand voltage
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(3)

- toearth parts and pole to pole  *kV
- across the open break _ *kV

()  Power frequency withstand voltage 1min/50 Hz
- to earth parts and pole to pole * KV

- across the open break * kY
- auxiliary circuit . *kV
(m) Degree of protection IP 4X

Note) *To be determined by the Supplier and subject to the Purchaser's approval

Specification for LV Switchgears

The Supplier shall supply the motor control center and accessories with the foliowmg '
electrical characteristics, but not limited to.

(a) Design ambient temperature +40°C

{b) Relative humidity . o 90%

{c} Nominal op.eréting voltage _ | 400V |

{d} Rated voltage : | o 460V

(e} Number of phase ' * 3phase 3wire

(i Neutral ' deadly earthed at 400V transférmer neutral
(e) Rated frequency 50 Hz

('h) Rated interrupting current *

() Rated short- time withstand current  *kA, 1 sec
(i Degree of protection : IP4X

Note) *To be determined by the Supplier and subject to the Purchaser's approval

Manual operation of each circuit breaker from the motor control center shall be allowed.
The magnetic contactor shall employ a remote operation method by use of AC 220 V.
Transient voltage drOp due to rush current by a largest capacity motor shall be taken
into con3|derat|on Even in case of transient voltage drop, the control system shall be
operated contlnuously A current limiting reactor or current ilmmng fuse shall be
provided, if necessary. ' '

V- 47



PACKAGE-1

(4)  Existing Electrical Apparatuses to be adapted to the new equipment

@

(b)

Existing 6.3 kV switchgears

As the source for the new metal clad switchgears, the existing feeder unit will be
used. The metal clad for each unit shall be fed from two (2) existing feeders.
Rating and technical features of these equipments are as follows, further details
necessary for the system design shall be Investigated at the Site by the Supplier.

(i) Feeders installed in the existihg metal clad switchgears ' |

- Type of circuit breaker oil circuit breaker
- Ratedvoltage = : 10 kV

- Nominal current : 630 A

- Rated interrupting current: 777 KA

- Rated short-time withstand current:  31.5 kA
6.0kV / 0.4 kV Power Transformer and Feeders to the MCC

As the source for the new motor control center (MCC), the existing transformer and
existing feeder unit the power center will be used. The MCC for each unit shall be
fed from two (2) existing feeders which shali be mutually interlocked so as not o be
switched on simultaneously. Rating and technical features of these equipment are
as follows, further details necessary for the system design shall be investigated at
the Site by the Supplier:

(i) Existing Transformer

- Voltage ratio : 6.0kV /0.4 kV
- Rated capacity : 1,000 kVA
- Frequency : 50 Hz
- Rated current (primary/secondary} : 96.2A/[1,445A
- Noload loss current  : 0.588 %
- - No load loss B 1,755 W
- Short circuit loss o 12,293 W
- Short circuit voltage - 7.21 %
- Liner coil resistance (primary collat 115 C) :  0.426 ohm
- Liner coil resistance (sec:o'ndary coilat 115 C): ~ 0.00156 ohm
- Zero sequerice resisiance_(at 20 C) . 0.0162 0hm

(i} Feeder circuit breaker installed in the existing power center
- Type : air circuit breaker
- Nominal voltage : 380V
- Short circuit current: 630 — 6,300 A (0.1, 0.25, 0.4 sec)
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11.6  INSTRUMENTATION

11.6.1 Transmitlers

Measuring conditions shall be confirmed with the Purchaser prior to the design of the
transmitters,

(1)

All electronic tran_srﬁitters shall be of smart type, sultable for peer to. peer (4-20mA)
connection with portable transmitter calibrator,  All transmitters shall have a calibrated
accuracy of less than +/-0.1 percent of span or better. The accuracy shall include the

effects of linearity, hystersis, repeatability and dead band. Ali transmitters shall have a
temperature coefficient of 1.0 percent or less per 55TC.

Transmitters used for measuring differential pressure, flow and level shall be furnished
with a pressembled stainless steel 3-way valve manifold suitable for mounting directly
on the transmitter.

Transmitters shall function adequate!y for at least 150 percent of maximum operating
pressure they shall be capable of W|thstandmg this pressure without damagmg the
sensing element and without affecting the calibration and performance

The Supplier shall provide complete set of portable transmitter calibration.

11,6.2 Temperature Elements -

M

()

3)

All thermocouples shall be dual element and ungrounded type.

Thermocouple assemblies shall be sheathed in a stainless steel tube with ceramic or
packed magnesium oxide insulation.

All terﬁperature elements shall be furnished with stainless steel temperature wells.

11.6.3 Level Detecior

(1)
@

Level detector for coal bunker shall be ultrasonic type.

LéVe]_detector shall have a calibrated accuracy of less than +/-0.25 percent of span or
better,

(3) All electrical conduit co_r‘l'ne'ctions shall be required.
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11.6.4 Vibration Monitoring System

(1) Vibrometer for pulverizer and primary gas fan shall be piezo-electric acceleration or
electro-dynamic velocity types.

(2) Al eleétrical conduit connections shall be required.

11.6.5 Local Swiches
(1) All switches provided shall be of dry contact snap action type.
(2) All electrical conduit connections shall be required.

(3) Each pressure switch shéll be instailed cdfnplete with i'soiating valve and test gauge
connection with plug. ' |

(4) All pressure switc'hes shéll ba automatically reset by snap action of the switch.

Measuring element shall be of weld sealed metal type. All switches shall have the
suitable dead band.

(6) Differential pressure switch shall be furnished with 3-valve manifold.

(6) All level switches shall be direct vessel mounted or external float cage mounted types,
Perferred cage connection orientation is upper side and lower bottom.

11.6.6 Local Gauges, Local Meters

{1) The dial cover shall be of heavy-duty glass.

{2) The pressure and differential pressure gauge shall be guaranteed to withstand 1.5 times

the full-scale pressure without damage to the gauge, its bourdon tube, mavement, or
accuracy. | '

(3) Each pressure gauge shall be installed complete with isolating valve and test géuge
connection with plug.
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(4) Differential pressure gauge shall be furnished with 3.20 stainless steel 3-way valve
manifold.

(5) Level gauge glasses used in conjunction with level instruments shall cover a range in
excess of that covered by the associated level instrument, and shall be installed adjacent
to the instrument for calibration purposes.

(6) Off set type of gauge cocks shall be suppiied as Integral parts of the gauge glasses.
Body material of gauge cocks shall be constructed of forget carbon steel or 304 stainless
steel. Stem and seal material shall be 304 or 3.20 stainless steel. The vessel side
connection of gauge cocks shall be spherical union type.

(7) Thermometers shall be bimetaflic or liq'uid filled actuated type.

(8)' The accuracy shall be less than-: 1 percent of the temperature reéding.

11.7  Power and Control Cables
(1} Technical Requirement

(@) Al power and control cable shall be complying with {CEA, ASTM and IEC Standards
and with the recommendation of the National Electrical Code, ANSI C1.

~(b) Conductors in vertical runs shall be supported with non-conduding material.

{c) Al terminations shall use 2-hole type lugs for cables larger than #4/0 AWG {or
equivalent S, o

{d) Ail incoming cables for the new switchgears shall be duly seé_lied and insulated.
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(2)

Specification for Cables

Insulation shall be .suitable for wet and dry locations, and it shall conform to Part 3,
Paragraph 3.8, ICEA S.61-402. In general, low voltage cables shall be suitable for a
continuous conductor temperature of 756°C.  Medium voltage cables shall be suitable
for a continuous conductor temperature of 90T,  The table below shows the minimum
technical requirements for wire and cable for the power station,

Tabie TS-1- 03: The Minimum Technical Requirements for Wire and Cable

Vaoltage Class Type/No. of Insulation/Jacket " Application Minimum Size
Cond./Material ' -
Rating {or equivalent Siy
300V/105°C PLTG/Single, Trlad, ar PVG/PVC lnstrumentation - | \uoinum Size
Multl-Pair/Copper o
(or equivalent Si)
300VA105T PLTC/SIngle or Multl- PVC/PVC Thermocouple #20.w #20 drain wire
' palt/ Copper ' :
300V/105°C PLTG/Copper pve 75 Ohm. #16.w #20 drain wire
Coaxial Cable
300V/200T PLTC/Single, FEP Instrumentation #20,AG-59/U
Triad, or Multi-
pair/Copper
300V/200TC PLTC/Single or Multi- FEP Thermocouple #16.W/#18 drain wire
pair/ Copper
600V/75C TC/Single or Multi- XLP/PVC Power and #Ho
conductor/ Contral Circuits
Copper
5.15kV/90C Single or Multl- XLPE/PVC or Medium Voltage
7.2kV/90C conductor/ EPR/CPE or Power and
Copper CSPE(133% Distribution
Insulation) Circuit
Ground Wire Single/Copper Bare or Green Grounding
Insulation
Static and High Strength Bare Lightning Protection
Messenger Wire Steel and Cable
Messenger

Note)

voltage and etc, following control cables will be used:

- Compensation cable

- Optical cable

- Coaxial cable

- Sealed or screening cable

For the purpose of the Isolation from nolse and line surge caused by radio noise, thunderbolt, Induced
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12.

121

SCOPE OF THE GOODS

Principal Goods

The Supplier shall supply the Goods srpeciﬁed hereinafter and the other Goods that are
reasonably inferred as necessary to complete the Rehabilitation Work.

The scope of supply of the following Goods shall cover four {4) boilers.

(1)
(a)
(b)
{©)
{d)

@
(@)
(b)

(c)

@
(©)

(@

Main equipment included (for each hoiler)

Four (4} sets of pulverizer with motor and gear reducer with lubrication system.
Four (4) sets of coal feeder with motor.
Four {4) sets of primary gas fan with motor.

Four {4} sets of seal air fan with motor.

Accessories (for each boiler)

Two {2) sets of Coal bunker modiﬁéation and gate vaives fpr bdal feeders.
Four (4} Sets of coal chutes (with raw coal distributors) from existing coal bunker to
pulverizer inlets. (refer to Dwg, MON-K-1-08)

Twelve (12) sets of Pulverized coal pipe from above pulverizers to coal burner inlets,
including orifices, expansion joints and dampers,

(refer to Dwg. MON-K-1-12,13,14)

Twelve (12) sets of Coal burner (including design). (refer to Dwg. No. MON-K-1-16)

Twenty-four (24) sets of Secondary air duct include expahsion joints and dampers.
(refer to Dwg. MON-K-1-17)

Four (4) sets of hot gas ducts (from FL + 14.0 m to pulverizer inlet), cold gas ducts
{from FL + 10.0 m to pulverizer inlet), expansion joints and dampers.
(refer to Dwg. MON-K-1-07)

One (1) lot of cooling water'piping with first valve, (Piping' after first valve will be
provided by the Purchaser.) ' '
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(i)

)

S S e}

Four (4) sets of steam piping with first Valvé for the pulverizer. {Piping after first
valve will be provided by the Purchaser.)

Four (4) sets of base plates, anchor bolts, nuts and templates for pulveriZers,
primary gas fans, seal alr fans, gear reducers and coal feeders. |

Four (4) sets of safety cover and galley for inspection
Four (4) sets of inlet valve of spiflage hoppers, electric motor driven

Four (4)'sets of roller Iift detector or other similar devices for pulverizer (if
necessary) ‘

de (2) ultrasonic level défe.ctor for coék buhkers.
Cne (1) lot of vibrometer and its suppdrt.

One (1} lot of thermocouple and its support;

One (1) lot of gas pressure gauge and its sﬁpport.

One (1) lot of instrument and equipment necessary to gear reducer, lubrication
system, temperature switches, level switches, limit switches, efc.

Four (4) sets of local instrumentation necessary for operation, including flow oriﬁces.
Four (4) sets of name plate and caution plate.

One (1) lot of Platform, hand-rails and steps for maintenance of the pulverizers,
primary gas fans and dampers. ‘ ' '

One (1) lot of mono-rail and its support and hoists, each capacity of which enable to
lift heavy parts of pulverizer and primary gas fan.

(3) Switchgears and Accessories (for each boiier)

The Supplier shall supply all required switchgeafs and accessories specified beliow.
~ For details shall be referred to the attached Dwg. MON-K-1-02 and MON-K-1-24.

(@) Two (2) banks of metal clad switchgears for each boiler Unit.

‘Each bank of switchgear consists of the following units:

* One {1) unit for power receiving that consists of:

- One (1} set of bus bars with terminals to be connected with incoming
cables
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Three (3) molded type current transformers 1.0 class

One (1) three phase molded typé voltage transformers 1.0 class
One (1) set of over voltage proteciive relay

One (1) set of over current protective relay

One (1) volt meter with a change-over switch

One_ (1) ammeter with a change-over switch

One (1) set of other necessary accessories

+ Necessary numbers of motor feeders, each consists of:

One (1) set of draw-out type vacuum circuit breaker

One (1) set of molded type current transformers 1.0 class

One (1) set of protection devices with accessories (microprocessor basis)
One (1) set of CT test terminal mounted on the_ front panel

One (1) set of ammeter with a change-over switch

One (1) s.et of grounding wire. o

One (1) set of compression type terminals for cable connection

One (1) set of meggering ferminal with a interlock mechanism

One (1) set of other necessary accesscries

{b) One (1) bank of motor control center for each boiler Unit, that consists of following

units:

* Two (2) units for power receiving, each consists of:

One (1) set of bus bars with terminals to be connected with incoming
cables '

One (1) set of three pole molded case circuit breaker without automatic
trip mechanism

Three (3} _currenf traf]sformeré 1.0 class
One (1} three phase voltage transformers 1.0 class
One (1) set of voltage protection relay

One (1) voltmeter with a change-over switch
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(4)

(5)

. One (1) ammeter with a change-over switch
- One (1) set of other necessary accessories

* Necessary numbers of motor feeders, each consists of;

- One (1) three pote' molded case circuit breaker with over current trip
mechanism (for short circuit current)

- One (1) three pole magnetic contactor
- One (1) set of thermal over load relay
- One (1) set other neceséary accessories
(¢) The Supplier shall supply the house for the installation of following new switchgears:
" - HVand LV switchgear of bolier 5 and &

- LV switchgear of bolier 7 and 8

Local controt panels (for each boiler)

Local control panels (é:ontrol panels which enable on-off control and speed control of
motor with inverter, and which are fitted with control switches, signal lamps and ete.) for
the following equipment shall be suppiied by the Supplier of Package-1.

(a) Four (4} sets of local control panel for coal feeder
Emergency stop switches (for each boiler)

The Supplier shalf supply the emergency stop switches with accessories for the
tollowing equipment:

(a) Four (4) sets of emergency stop switches for pulverizer

{(b) Four (4) sets of emergency stop switches for primary g.as fan

(6) Cables and Accessorles (for each boiler)

The Supplier shall supply all required cables with terminal connections and necessary
cable trays specified bellow. For details shall be referred to the attached Dwg. MON-
K-1-02 and MON-K-1-24,

(a) All pow'er cables, cable trays and terminals shall be sUppiied by the Supplier of
Package-1. '
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(7

(b) All control cables, cable trays and terminals shall be supplied by the Supplier of
Package-2.

{c) The terminals of electrical equipment supplied by the Supplier shall be fitted with
terminal lugs (compression type).

(d) The Supplier shalt supply necessary cable trays including cable ladder, racks,
Junction boxes and their accessories if required.

Instrumentation

The Supplier shall furnish the local control equipment and the local instrumants
necessary for the direct firing system.

Whereas the modulating control equipment shall be provided by the Suppller of
Package-2. The interface points between both Suppliers shall be as follows:

{a) Transmitters
Transmitters for moduiatmg control shall be supphed by the Suppller of Package 2.

The other transmitters, if necessary, for local control and Instrumentation shall be
supplied by the Supplier. '

Primary elements such as a flow orifice or nozzle shall be supplied by the Supplier.

For a transmitter of pressure, one (1) set of impulse pipings, one (1) root valve, one
(1) shut-off valve and one (1) drain valve shall be provided by the Supplier.

For a transmitter of differential pressure or flow, one (1) set of impulse pipings, two
(2) root valves, two (2) drain valves and one (1) set of equalizing valves shall be
. provided by the Supplier.

(b} Temperature elements

The Supplier shall supply temperature elements for motor bearing, motor winding, oil
lubrication system.

The Supplier of Packagé-z shall supply temperature elements for P.C pipes, primary
gas. ' ' '

The Supplier shéﬂ' provide thermo-wells with bosses or connecting flanges for ali the
above temperature elements.
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(c) Level detector

The Supplier shall supply coal bunker level detector with necessary accessorles.

(d) Vibration monitoring system

The Supplier shall supply vibration monitoring system with necessary accessories.

(e) Local switches, local gauges, local meters

The Supplier shall supply ail local switches, local gauges, and local meters.

(i Control drives for dampers
The Supplier shall sup-p!y all dampers.

The Supplier of Package-2 shall supply modulating control drives Including powef _

suppiy contactors, connectlng ||nkage with crevice pins, anchor bolts and Iocal
switch box.

{g) Motor operated dampers and motor operated valves (on-off controi)

The Suppller shali supply all dampers and valves including actuatlng motor with
necessary accessories.

(h) Terminals of equipment

Necessary terminals of equipment shall be provided by the eguipment supplier
together with cable terminal lugs.

Further details for the supply limits of both suppliers shall be referred to attached

drawing MON-K-1-02 and typical instrumentation for the direct firing system shall be
referred to attached MON-K-1-03.

12.2 Spare paris and Consumables

(1) The Supplier shall supp[y spare parts and con%umables necessary for tﬁree' (3) yeafs
operation of the Goods. Where as the duration of one (1) year operatton should be
regarded as six-thousand (6,000) hours.

(2) In addition to the above, the followings shall be included as spare parts :
- Fortwo (2) mills of grinding roli whee!l assembly
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(3)

M

12.3

- Fortwo (2) milis of bowl segments

- Fortwo (2} mills of spring assembly |

- Fortwo (2) mills of vane wheel assembly

- For two (2) mills of anti-abrasive internal liner

- two (2) tons of welding rod for overlay

- For eight(8) feeders of conveyor belts

- For four{4} feeders of c_lean-out conveyor parts

- Two (2) sets of protection devices for metal clad switchgears {microprocessor
basis)

- Five (5) % of each kind of transmitters, at least one

- Five (5) % of each kind of temperature elements, at least one

List of'spare parts and list of consumab!'es shall be provided in the Teéhnical
Schedules of the Bids.

Unit price of each spare part shall be provided in the Price Schedules of the Bids.
Consumables of maintenance tools shall also be provided as a part of consumables.

In addition to the contracted spare parts as above, the Supplier shall supply the spare
parts consumed during the warranty Period.

Speciél Todls

Special tools for maintenance of the Goods shall be sup'plied_ as follows, but not limited to:

The list of special tools shall be provided in Téchnigal Schedules of the Bids.

0
(2)
(3)

)

one (1) set of autornaﬁé electric welding machine. -
one (1) set of special tools for assembling & disassembling of PGF impeller.

one (1) set of standard tools necessary for assembling and disassembling mechanical
equipment. '

one (1) cart (2ton tolerable weight) that is trailable by car.
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(5) Special Tools for Electrical equipment
(@) one (1) set of VCB vacuum checker with accessories,
(b) one (1) set of relay test tool with accessories.
(c) one (1) set of power insulation tesfer with 1 kV and 5kV grade.
(d) two (2) sets of DC hand operated megger with 500 V. grade.
(e) eight (8) sets of manual operating handles for HV .circuit breaker.

(f}y four (4) sets of carts for drawmg out and transporting HV circuit breaker (if:
required). ' -

(g) two (2) sets of power cable stripping tool,
(h) two (2) sets of portable transmitter calibrators with all necessary accessories.

() one (1) set of ascillograph recorder with all necessary accessories.

(6) one {1} lot of other hedeséafy special tools for maintenance of the Goods,

12,4  Shop inspection and Test

Test and inspection shall include, at least items spemﬂed in code/standard and the followmg
but not limited to.

items and procedures shall subject to the approval of the Purchaser before the start.

{1} Common

(@) Defective work discovered during inspection shall be remedied free of charge by' the
Supplier under the terms of the guarantee of the Contract. The costs of lnspectlon of
any defective item shall also be borne by the Supplier. '

{b) Supplier shall submit the shop test schedules and procedures, at least two (2)
months ahead of the test date for Purchaser’s ‘approval,

"~ {¢) The Suppher shall prepare adequate records of the test and shall supply a minimum
~ of seven (7) copies of such records to the Purchaser.

(2)  Mechanical Equipment

(a) Material test in accordance with the material specification at a steel manufacturer to
check chemical compositions, mechanical properties, etc.
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Verification of Material

Before delivery of raw Material to fabrication, the Supplier shall check the Material
with material ceriificates. '

Appearance Check .

After completion of fabrication, all temporary fittings welded on shall be removed and
finished sufficiently and the surfaces shall be checked before painting to be free from
any surface defects, flaw, spatiers, burrs, scales, rust and so on.

Painted surfaces shall be free from excessive runs, sags', voids, over spray,
blistering, peeling', mud-crack and rust.

~ Weld Inspection

Shop welds shéll be checked visually and by non-destructive test, in accordance
with applied standard.

{e) Shop Assembly

()

Shop assembly of the Pulverizer, Coal feeder, Mill reducer and Primary gas fan shall -
be performed by the Supplier or Sub-Supp]iér to assure proper fitting of the various
parts and for checking the correctness of clearances and dimensions, Parts thus
assembled shall be match-marked for re-assembly at the Site, prior to being
dismantled for shipment.

Running test

For the Mill, no load running test shall be carried out at the manufacturer's shop.
For all other rotating equipment shall be also carried out running tests.

(8} Electrical equipment

The Supplier shall be carried out the following tests in accordance with the 1EC
standard but not limited to.
- High voltage w:thstand test for all HY and LV Switchgears, and HV and LV
motors
- impulse voltage test for all HV Switchgears and HV motors
- Insulation resistance measurement
- sequence test shall for each panel unit of HV and LV Switchgears
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~ (4) Witness tests at the Factory

The Purchaser has the right to witness the tests of materials and element at the
manufacturer's factory without additional cost. The Supplier shall provide ali necessary
assistance for these visits, inspections and checks and give all the information
requested.

Expenses needed for these Purchaser's personnel, related the following with'ess tests
shall be included in his Bids: |

(a) Pulverizer with g'ear : two (2) engineers, one time

(i the pulverizing equipment is manufactured separately in some manufacturer and
sent directly to the Site, two (2) engineers will witness the test at every
manufacturer's shop.) ' |

- dimensional inspection -

- material inspection

- no load running test

~ {b) Coal feeder : two {2) engineers, one time
- dimensional inspection
- material inspection
- no foad running test

{c) Primary Gas and Seal air Fans : two (2) engineers, one time
- dimensional inspection
- material inspection
- no lead running test

(dy HV Metal Clad Switchgears : one (1) engineers, one time
- dimensional inspection '
- high voltage withstand test
- sequence'check

{e) HV motors : one (1) engineers, one time
- high voltage withstand test
- no load ruhning test
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13. COMMISSIONING

13.1 General

Upon completion of the erection work of the Goods by an erection Contractor the Supplies
shall commence Commissioning of the Goods.

Commissibning includes adjustment, test andfor no-load, load test and performance test. The
details are specified hereunder, but not limited to. '

The Supplier shall cooperate with the Purchaser and the other Suppliers in executing his
Works.

- The Supplier shall prepare all necessities for commissioning.

" if incorrect erection work is found dufing the Commissioning period,_ modiﬁcéﬁon work shafi
be done by the erection Contractor upon a notice of the Suppiier through the Purchaser.

13.2 Commissioning

"~ {1)  The Supplier shall submit to the Purchaser the Commissioning procedures including
time schedules one (1) month prior to start of the Commissioning.

The procedures shall include adjustment and test procedures, evaluation criteria of
adjusted and tested machines, instruments, contro! apparatus, systems etc. and forms '
of records. '

(2)  Detailed contents of Commissioning shall be as follows, but not limited to :
(a) Loop Check and tuning |

- Wiring continuity tests

- alignment of equipment

- Calibration of C&l equipmeni

. 'Checking and testing electrical relays, pressure switches and instrument
transmitters.

- Setting protective devices and electrical protection relays.

- H.V. test for relevant equipment,

- Initial Operation

- Loop Test

- Damper Adjustment

- System Sequential Operation Trial
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Pulverizer (including Pulverized Fuel Pipes) air velocity test
Control System Adjustment and Setting or Tuning

interlock Test

Operation Test

{b) Operation Test for the Direct firing System

(€

Continuous operation with rated capacity for each puiverizer.

Continuous operation with full to minimum load for boiler.

Performance test for pulverizers is 'ihcluded as follows,

Capacity

Coal fineness and moisture will be measured by the Purchaser.

Mill capacity and power consumption shall be confirmed by the Supplier.
Turn-down ratio _

Tu'rn-do_wn ratio shall be confirmed by the Supplier.

Correction curve or factor due to variation of coal propérty shall be submitted by the
Supplier in advance, ' -

Operation test with no load for pulverizer at least during one(1) hour

(d) Vibration and Noise measurement for the pulverizer and its primary gas fans and

(€)

13.3

seal air fans.

Any other items specitied in standards and required by the Purchaser. The details
shall be discussed and finalized at the time when the procedure is submitted.

Completion of Commissioning

The Supplier shall give a notice of completion of the Commissioning.

Upon the notice of the completion of the Commissioning if the Purchaser duly judges that the
Commissioning is fully completed and the specified performances of the Goods are proved
well, the Purchaser shall give a certificate of completion of cbmmissioning.
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14. TRIAL RUN
Upen completion the commissioning the Supplier shall start the Trial Run under support of
the Purchaser. -

The Trial Run is a demonstrative operation of the Goods under the stable operation of the
boﬂer with an output of 420 t/h.

The Trial Run shall be continued for not less than five (5) days. |

After satlsfactory completion of the Trial Run for each Un:t the Purchaser shaii jssue a
Provismnal Acceptance Certnflcate to the Supplier.

When all the Works completed (it should be the date of Provisional Accéptance for the final
unit ), the Supplier shall remove from the Site all temporary facilities and the office provided
by the Supplier. '
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185, SUPERVISION SERVICES

16,1  General

(1) The Supplier shall provide qualified and competent supervisors for the erection work ~ of
the Goods. The erection work of the Goods will be carried out by an erection Contractor
under the control and direction of the Purchaser.

(2) The Supplier .shall. propose the dispatching schedule of the supervisors, that includes

period, man-month and duties of each superwsor andfor skalled worker, in the Technical
Schedule. ' ' '

(3) The Supplier shall supply the instructions for erection work as specified in Claus 5.2.4(6)

{4) The Supplier shall take full responsibility for the safety, protection and security of his
supervisors.

152  Duties of Supervisor

The superv:sor for the erection work shall have the following duties:

- to cooperate with the Purchaser in executing his duties.

- explanation of the erection instruction to the erection Contractor

- to give correct instructions necessary for the erection work to the erection
Contractor upon request of the Purchaser or the erection Contractor

- to observe progress of the erection work and 1o give advice to the Purchaser when
he acknowledged any delay in the progress.

- to evaluate the quality of each activities of the erection work and to give advice to
the Purchaser when he acknowledged any defect in any activity.

- ohservation and dimension control of the equipment foundation.

- observation of cable works. '

- to measure critical dimensions of essential components,

- to judge whether eraction work may proceed fo further erection milestone or not.

- to evaluate quality of the whole erection work and to give his comments on the
results to the Purchaser upon completion of the erection work.
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16. TRAINING OF PURCHASER’S PERSONNEL

16.1 General

The Suppller shall providé training to the Purchaser as the transfer of technology and
developing expertise in the area of engineering, operation and maintenance of the Goods.

The number of man-days of training as detailed below shall be included in the Bids.

The Supplier shall be responsible for the development of the training module and program
Schedule which shall be submitted to the F’urchaser for approval.

The components of the tréining modules shall include but not be limited to training
procedures/ methodology, module content instructional materials such as audio visual
materials, tapes and slides, and manuals for each trainee. '

During the conduct of the training program the Supplier shall employ qua!ified English
speaking instructors.

16.2 Training at Supplier's Home Country

The Supplier shall train Purchaser's engineers for operation and maintenance, All expenses
related to the training shall be borne by the Supplier and shall include but not be limited to
travel expenses (international and in-land fares), lodging and per diems, travel and medical
insurance, instructors fee, program and miscellaneous cost to be incurred during the training.

The training shall generally be divided on the following basis, subject to the approval of the
Purchaser:

- Coal firing system : Three (3) Engineers, two (2) weeks
- Electrical : Two {2) Engineers, two (2) weeks

The cost of such training shall be included in the respective Price Schedules.
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16.3  Operation and Maintenance Training at the Site

The Supplier shall provide a comprehensive training program related to design application,
operation and maintenance, including trouble shooting of the Goods at the Site during
erection work and Commissioning. '

The content of the training program shall include but not be limited to:
- Operation and maintenance of coal firing system ' -
- Operation and maintenance covering electrical, mechanical and instrumentation and
control .

The training programs shall be submitted to the Purchaser for approval.

164 On the Job Trainihg

The Purchaser shall provide operation and maintenance personnel to the Supplier for training
under the direction of the Supplier for the purpose of on-the-job training.

All instructions shall be in English language.
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17,

MATERIALS AND SERVICES TO BE PROVIDED BY THE PURCHASER

The Purchaser will provide the followings to the Supplier :

Operational personnel

Coal, electricity, water and land area needed for execution of the Contract

Storage house and outdoor area for the Goods at the Site.

Internal Tele-communication line.

Preparation of heavy oil needed for the boiler operation during tﬁe commissioning and
trial run periods. The Supplier shall pay the cost of heavy oil consumed to the

Purchaser at the rate of ( ) Tg per liter. The average heavy oil conSumption of the
existing boilers is as follows :

The total consumed of heavy oil shall be shared by the Package-1 and Package-2
Suppliers at the rate of 3:1

When the boiler operation is stopped during the commissioning and trial run by an

unexpected cause, the cost of heavy -oil consumed during a succeeding boiier

operation shall be borne by the responsible Supplier or the purchaser for the cause of
interruption.

Whereas éverage heavy oil consumption for the boiler is as follows:
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Technical schedules

1. Pulverizer

Hem unt specification

Pulverizer

Number of Pulverizers per boiler.

type
Capacity per one mill kg/h
Turn down ratio %
Working pressure mmAq.C
Pulverized coal fineness o
Retained on 80 micron sieve

Mill rejection rate %

Maximum permissible size of raw coal

Total gas flow upstream of the mill at 27.5¢h | Nmym

coal :
Total gas flow downstream of the mill Nm®/h
Gas temperature at mill outlet T
Gas temperature at mill inlet T
Total moisture at mill outlet %
Power consumption per mill at Design Coal Yy
27.5th
Total welght of Pulverizer per one milf kg
Caooling water requirements per one mili mih
Inert steam requirements for each mill kg/s for
{steam at 3 to 5 bar, 280 10 320 T) 15 minutes
Noise level measured at 1m from the mill dB(A)
Vibration (max. ,peak 1o peak) K
Guaranteed life for wearing parts hr.

Descriptions for provisions against wear - Document No.
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Technical schedules

2128

1, Pulverizer
ltermn unit specification

Reducljgn gear
ype
Speed rénio rp.mJjrp.m
Transfer capasity KW
Method of lubrication

Descriptlons for fira proteélion systern

Driving motor
Type
Enclosure
Insulation class
Cooling

-
Capaclty Kw
Voltage ‘ v
Rated current A
Rush current A
Rated speed r.p.m .
Weight of a motor kg
L
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Tachnical schedules

2. Coal Feeder

3/28

ftam unit specification
Coal feedsr

- Type
Max, capacity (each) T/
Type of Operatlon
Design pressura MmAg.C

. Accuracy of coal flow transmitter at fult scate +%

- Helght of materlal on b.elt mm
Total Welght of coal feéder kg
Type of belt speed control

Driving motor

Type
Enclosure
Insulation class
Cooling
Capacfty Kw
Voltage v
Rated current A
Rush current A
Rated speed Lp.m
Weight of a motor kg
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2, Coal Feeder

Technical schedules

4/28

ltem

unit

speciflcation

Clean out conveyer motor

Typa

Enclosure

Insulation class

Goéllng
.Capac'ity KW
Voltage v
Mated current A
Rush current A
Rated speed r.p.m
Welght of a motor kg

Instrumentation on feeder

Type of Speed sensor

Type of Materlal-on-belt swilch

Type of Discharge pluggage switch

Type of Load celis
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3. Primary Gas Fan

Technical schedules

5728

Hem unit specificatlon
Primary gas fan
Number per boller
Type
Rated gas flow (at T) kgls
Gas temperature (max.) T
Rated Total pressure mmAq.C
Rated Speed r.p.m.
Wel.ght of a fan kg
Efficiency of fan %
* Power consumption at rated state kw

Ash concentration g/kg gas
Noise level dB(A)

i

Vibration (max. ,peak to peak)

Description  for countermeasures

corrosion

agalnst

Document No.

Dr'ivl'ng motor

Typa

Enclosure

Insulation class -

Cooling

Capacity KW
Voltage v
Rated current A
Rush current A
Rated speed rp.m
Welght of a motor kg
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4, Seal air Fan

Technical schedules

6/28

| tem unit specification
Seal Alr Fan
Number per boiler Quantity
Type
Rated alr flow (at C) kgfs
Rated Total préssura mmAg.C
Rated Speed r.p.m.
Power consumplion at rated state kw'
Welght of a fan kg
Driving motor
Type
Enclosure
Insulation class
. Cooling
Capacity KW
Voltage A
Rated current A
Rush current A
Rated speed r.p.m
Weight of a motor kg
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5. Accessories

Technical schedules

7/28

tem

unit

specification

Coal bunker modification

Bunker ouliet size

mm X mm

Total weight of new bunker parts per boiler

kg

Qutline of gate valve

Document No.

Qutline of coal exhaust provisions

Document No.

Coal Chute
Chute size{ 1.D. x thickness) mm &/ mm
Total weight of Coal Chute per boller kg

Outline of raw coal distributdr

Daocument No.

Hot Gas Duct
Dugct size mm x mm
Total weight of Hot Gas Duct per boiler kg

Outline of Insulation and Lagging

Documant No.

Total welght of Hot Gas Duct for Option kg
Ash collection facllities (Optlon)
Cyclone size ¢ mm x mm
Efficiency %
Total weight of Cyclone per boller kg

Document No.

Qutline of the facitity




PACKAGE

Technical schedules

5. Accessories

8/28

Hem

unit

specification

Cold Gas Duct

Duct slze

mm X mm

Total weight of Hot Cold Duct per boller

kg

QOutline of insulation and Lagging

Dacument Mo,

Total wsight of Cold Gas Duct for Optlon

Kg

CQutline of erection work

Doc'ument No.

Fuiverized ceal plping

Plpe size {}.D.% thickness }

mm ¢ X mm

=

Total welght of Pulverized coal piping per boller

kg

Descrlption for countermeasures against
corroslaon

Document No,

Coal Burners
}-_.

Raw coatl throughput for each burner th
B Pulverized coal exii velocity mfs
L Secondary air exit velocity m/s

Weight of a Bumer unit kg

Outline of burner deslgn

Document No.
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Technical schedules

5. Accessories(Other necessary Accessories than described ones shall be added.)

9/28

tem

Quantity

specification

r;

Damper

Coal gate

Pulverizer outlet damper

Hot gas damper

Cold gas damper

Secondary air damper

Burner cut-of damper
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8. HV Switchgear

Technical schedules

10/28

Item ©unit speglflcation

Power receiving unit

Number of cubicles per bojler

Type of VT

Voltage ratlo, Vv

Rated burden VA
Feeder unit

" Number of cubiclas per boiler

Rated current of main bushar A

Rated short-time withstand current kA/sec

Rated interrupting current KA
Dimensions of each bank (WxDxH) mxmxm

m?.ékv circuit breaker

Type

Rated voltage KV

Rated short-time withstand current kA/sec

Rated interrupting current KA

Rated cloéing time sec

Rated Interrupting time cycle

Life time for on-off of rated intrerrupting current | times

Life time for on-off of rated current times
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7. LV Motor Contro) center

Technical schedules

11/28

ltem unit specification
Power recelving unit
Number of units per boifer
Rated ﬁurrent of maln bus bar A
Rated short-time withstand current kA/sec
Rated interrupting current kA
Type of clrcult breaker
| Feeder Unit
Number of units per boiler
Rated current of main bus bar A
. Raled short-time withstand current kA/sec
1" Rated Interrupting current KA
™ :
- Type of circuit breaker
kDImensions of cublcle per boller (WxDixH) mxmxm
Switchgears house (WxDxH)
HV and LV switchgear of boller 5 and 6 mxmxim
LV switchgear of boiler 7 and 8 mxmxm
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Technleal schedules

8. Instrumentation

12/28

Hem ' it

speclficatlon

Transmitters

Original Suppller and Type

Quantity . | Quantity
* Condition for use(temperature;humidity) T.%
Temperature elements Cluaniity

Orlginal Supplier and Type

Quantity = . - | Quantity

Condttion for use(temperature,humidity) 1%

Level detector

Original Supplier and Type

" Quantity . Quantity

Condltion for use(temperature,humidity) T,%

Vibratlon monltoring system

Original Supplier and Type

Quantity Quantity

Condition for use(temperature,humidity) T,%

Logal swiches

Original Supplier and Type

Quantity - Quantity

Condition for useftemperature,humidityy | T,%

Local gauges

Original Supplier and Type

Quantity Quantity

Condition for use(temperature,humidity) C.%

Local meters

Original Supplier and Type

Quantity Quantity

Condition for use(temperalure,humidity) T,%
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Technlcal schedules

9. Special Tools (Other necessary speclal tools than described ones shall be added.)

13/28

ltem

r_

Quantity

Speciflcations

Automatic elsctric welding nachine

Speclal tools for assembling & disassembling of
PGF impeller

VCB vacuum checker with accessories

Retay test tool with accessorles

osclllograph recorder with all necessary accessories

Power Insulation tester with 1kV and grade

Hand operated meagger with 560V grade

Manual breaker handles for each unit

Power cable stripping tool

Portable transmitter calibrators with all necessary
accessorles :
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Technlcal schedules

10. Spare Parts(Other necessary spare parts than described ones shall be added.)

ltem Quantity Specifications

Grinding roll sels

Bowl segment

Spring assembly

Vane whesl assembly

Antl-abrasive Internal liner

Welding rod for overlay

Conveyor belts

Clean-out conveyor parts

Grounding relay {67) for metal clad switchgears

Over-current relays (48, 50 and 51) for metal ¢lad
switchgears




PACKAGE-1

Teéhnical schedules

11. Supervisors for erection work

15/28

Occugpation

months

ist unit

2nd unit

Ard unit

4th unit
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12. Nominated Manufacturer List

Technical schedules

16/28

Name of Goods

Manufacturer

Country

1. Pulverizer

2. Reduction gear

3, Flre Protection

R

Coai feeder

5. Primary Gas Fan

6. Seal Air Fan

7. motors

8. HV Switchgear -

-

9, HV Clrcuit breaker .

——

10, LV Motor Control Center
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13. Delivery Schedule

17/28

Technlcal schedules

Delivery No.

Delivery Date after Effective Date of Contract In Months

Delivery 1 (1% Unit)

Delivery 2 (2" Unit)

Delivery 3 (3" Unit)

Delivery 4 {4% Unit)
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Technical schedules

14. Commissioning Period

Unit ' Commissloning Perlod In Months

Commissloning for the 1% Unit

Commissloning for the 2 Unit

Commissloning for the 3™ Unit

Cornmissioning for the 4™ Unit
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Technical schedules

15, Pulverizer (Alternative)

19/28

ltem unit specification

Pulverizer

Number of Pulverizers per boller

type

Capaclty per one mill kgh

Turn down ratlo %

Working pressure mmAq.C

Pulverized coal fineness o

Retained on 80 micron sleve

Mill rejection rate %

Maximum permissible size of raw coal

Total gas flow upstream of the mill at 27.5th | N3y

coal

Total gas flow downstream of the mill Nmh

Gas temperature al mill outlet. <

Gas temperature at mill inlet T

Total molsture at mill outlet %

Power consumption per mill at Design Coal KW

27.50h :

Total weight of Pulverizer per ona mill kg

Cooling waler requirements per one mill mfh

Inert steam requirements for each mill kg/s for

(steam at 310 5 bar, 280 to 320 ) 15 minutes

Noise level measured at 1m from the mill dB(A)

Vibration (max. ,peak to peak) #

Guaranteed life for wearing parts hr.

Descriptions for provisions against wear

Document No.

1
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15. Pulverizer (Alternative)

Technical schedules

20/28

ltem unit specification
Reduction gear
type
Speed ratio rp.m./rp.m
Transfef capasity KW
Method of lubrication
Descriptions for fire protection system
Driving rmotor
Type
Enclosure
Insulation class
Coollng
Capacity KW
Voltage v
Rated current A
Rush current A
Rated speed rp.m
Weight of a motor kg
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16, Exhauster (Alternative)

Technical schedules

21/28

Item unit specification
Exhauster

Number per boiler
Type
Rated gas flow {at C) ka/s
Gas tembarature {max.} T
Rated Total prassure mmAq.C
Rated Speesd r.p.m.
Welght of a fan kg
Efficlency of fan %
Power consumption al rated state kW
Ash concentratlon g/kg gas
Nolse level dB(A)

2

Vibratlon (max. ,peak to peak)

Description  for
corrosion

couniermeasures

against

Document No.

Driving motor

- Type

Enclosure

Insulation class

Cooling

Capacity KW
Voltags v
Rated current A
Rush current A
Rated speed rp.m
Weight of a motor kg
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Technical schedules

17. HV 8witchgear (Alternative)

22[28

Hem unit specification
Power recelving unit |
Number of cubicles per boiler
- Type of VT
Voltage ratio, ViV
Rated burden VA
Feeder unlt
. Number of cublcles per boller
Rated current of main busbar A
Rated short-time withstand current kA/sec
Rated interrupting current KA
Dimensions of each bank (WxDxH) mxmxm
7.2kV circuit breaker
= Type
Rated voltagae RV
Rated shori-time withstand current kAfsec
~ Rated interrupting current kA
Rated closing tima sac
Rated Interrupting time cycle
Life time for on-off of rated interrupting current | times
Lite time for an-off of rated current times
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Technical schedules

18. LV Motor Control center (Alternative)

23/28

Item unit specification
Power receiving unit
Number of units per boiler
Rated current of main bus bar A
Rated short-time withstand current kAVsec
Rated Interrupting current KA
Type of clrcuit breaker
Feeder Unit
Nurnber of units per boiler
Rated cuirent of main bus bar A
Rated short-time withstand current ki/sec
- Rated Interrupting current kA
Type of clrouit breaker
Dimensions of cublcle per boller (WxDxH) mxmxm
Switchgears house (WxDxH)
HV and LV switchgear of boller 5and 6 mxmxm
LV switchgear of boller 7and 8 mxmxm
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Technical schedules

19. Instrumentation (Alternative)

24/28

“em unit

specification

Transmitters

Original Suppller and Typs

Quantity Quandity
Condltion for use{temparature, humidity) JT%
Temperature elements ' Quantity

Origlnal Supplier and Typa
Quantity . Quantity

Condition for use{lernperature,humidity) . T, %

Level detector

- Original Supplier and Type

Quantty 5 Quantity

~ Condition for use(temperature, humidity) T

Vibration monitoring system -

Original Supplier and Type

Quantity Quantity

Conditian for use(temperature,humidity) T.%

Local swiches

Original Supplier and Type

Quanﬁty . . s . - . Quaniity

Condition for use(temperature, humidity) %

Local gauges

Qriginal Supplier and Type

Quantity Quantity

Condition for use (temperature, humidity) 1%

Local meters

Original Supplier and Type

Quantity . Quantity

Condition for use(temperature, humidity) T.%
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Technical schedules

20. Special Tools (Alternative) (Other necessary speclal tools than described ones shall be added.)

item Quantlty Speclilcations

Automalic electilc welding nachine

Speclal fools for assembling & disassembling of
PGF Impsller

VCB vacuum checker with accessories

Relay test tool with accessories

oscillograph recorder with all necessary accessorles

Power insulation tester with 1kV and grade

Hand operated megger with 500V grade

Manual breaker handles for each unit

Powar cabla stripning toal

Portable transmitier callbrators with all necessary
accessorles
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21, Spare Parts (Alternative)

Technical schedules

26/28

ltem

Quantlty

Speciftcations

Grinding roll sets

Bowl segment

Spring assembly

Vane wheel assembly

Antl-abrasive Internal liner

Welding rod for overlay

Conveyor balls

Clean-out conveyor parts

GroUndIng relay (67) for metal clad switchgears

Over-current relays (49, 50 and 51} for metal clad

switchgears




PACKAGE-1 ' 27128

Technlical schedules

22. Supervisors for erection work (Alternative)

Occupation months

1st unit

2nd unlt

3rd unit

4th unit
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Technlcal schedules

23. Nominated Manufacturer List (Alternative)

28/28

Nama of Goods

Manufacturer

Cou'ntry

1.Pulverlzer

2.Reduction gear

3.Fire Protection

4,Coal feeder

5.Exhauster

6. molors

7.HV Switchgear

8.HV Clrcuit breaker

9.LV Motor Contral Center
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