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1.0 GENERAL

1.1 Introduction

The power project being proposed by Madhya Pradesh State Electricity Board /
Madhya Pradesh Power Generating Company Limited., in the vicinity of
Malwa Plateau of the western region is presently conceived to be a coal based
power station comprising of two units of 500 to 600 MW capacity each.

The coal for the power station shall be taken from Wardha Coal Mines of
Western Coalfields Ltd.(WCL) or Bilaspur / Sohagpur Coal Mines area of
South Eastern Coal fields Ltd (SECL). The lower average Gross Calorific
Value of 3200 Kcal/Kg is expected without any beneficiation.

This specification contains the criteria for the design and installation of
Equipment and Material for the 2 X 500 to 600 MW Thermal Power Project
and describes the basic concepts, basis and philosophies for the whole project.

The objectives of this document are to provide the following guidance.

 Technical Requirements of the project

 Project design data

 Construction data

In cases where discrepancies exist between the information contained in this
specification and the Contractual Agreement, the Contractual Agreement will
govern.

1.2 Project Description

Plant Name 2 X 500 to 600 MW Malwa Thermal Power Project

Client MP Power Gen. Co. Ltd (MPPGCL)

Plant Location Near village Purni / Dongalia of Harsaud Tahsil in
Khandwa district, Madhya Pradesh

: .
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This project is green field project, the proposed project for the Thermal Power
station of 1000 to 1200 MW capacity at initial stage has been considered to be
executed by installing 2 X 500 to 600 MW unit with provision for development
of necessary infrastructure facilities and addition of another 2000 to 2400 MW
capacity in future is also envisaged with the main Power Plant Project.

Based on configuration study, the following configuration is selected for the
project:

 Two Steam Turbine Generators and Auxiliaries: 500 to 600 MW each

 Two steam Generators and Auxiliaries

 Two Electrostatic Precipitators

The system of measurements shall be Metric - Modified SI:

1.3 Applicable Government Acts, Local Authority Regulations. Codes and
Standards

Any specifications and standards listed herein are indicative only and a full and
complete listing of all specifications and standards shall be as mentioned in
Design Basis.

Where no specific references are made EPC shall base this Project on the latest
editions of the Codes & Standards.

2.0 CODES AND STANDARDS

2.1 Except where otherwise specified, all items under Contractor’s scope shall
comply with the appropriate Indian Codes & Standards or agreed
internationally accepted codes & standards as listed below under clause no.2.6,
each incorporating the latest revisions at the time of contract.

2.2 Where the Contractor proposes alternative codes or standards he shall include
in his bid one copy (in English) of each standards to which materials offered
shall comply. In such case, the adopted alternative standard shall be equivalent
to or superior to the standards mentioned in the specification.

2.3 The Plant shall conform to various statutory regulations such as Indian Boiler
Regulations, Indian Electricity Rules, Indian Explosive Act. Factories Act.,
Environment (Protection) Act etc. Whenever required, approval from statutory
authorities for the plant supplied under the specification shall be responsibility
of the Contractor.

2.4 In the event of any conflict between the codes and standards referred above,
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and the requirements of this specification, the requirements that are more
stringent shall govern.

2.5 In case of any change of code, standards and regulations between the date of
award of contract and the date the Contractor proceeds with manufacturing, the
Owner shall have the option to incorporate the changed requirement. It shall be
the responsibility of the Contractor to advice Owner of the resulting effect.

2.6 The indicative list of Codes and standards is furnished below for reference of
the main plant package Contractor :

a) International Organisation for Standardisation (ISO)

b) International Electro-technical Commission (IEC)

c) American Society of Mechanical Engineers (ASME).

d) American National Standards Institute (ANSI)

e) American Society for Testing and Material(ASTM)

f) American Institute of Steel Construction (AISC)

g) American Welding Society (AWS)

h) Architecture Institute of Japan (AIJ)

i) National Fire Protection Association(NFPA), USA

j) National Electrical Manufacturer’s Association (NEMA), USA

k) Japanese Electro-technical Committee (JEC)

l) American Water Works Association (AWWA)

m) Indian Boiler Regulations (IBR)

n) Standards of the expansion joint manufacturers association (EJMA)

o) Hydraulic Institute Standards (HIS)

p) Heat Exchange Institute (HEI)

q) Tubular Exchange Manufacturer’s Association (TEMA)

r) Tariff Advisory Committee (TAC) of India

s) Oil Industry Safety Directorate (OISD)

t) American Petroleum Institute (API)

u) Indian Standards (IS)

v) British Standards (BS).
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w) Deutsche Industrie Normen (DIN)

x) Heat Exchange Institute Standards for Steam Surface Condensers

y) American Society for Heating Refrigeration and Air-conditioning
Engineers ( ASHRAE)

z) Roads shall be as per Ministry of Surface Transport (MOST)
specifications(Latest revision)

• IRC Publication: Handbook of Quality Control for
Construction of Roads and Runways.

• IRC Publication: Ministry of Surface Transport (Road Wing)
Specification for Road and Bridge Works.

NOTE : The above list of codes and standards is indicative and for the
guidance. Codes and standards indicated in the respective sections and data
sheets shall also be referred for completeness. Contractor to indicate in his
offers any additional list of codes and standards, which he deems necessary for
the design of his equipment/system.

2.7 System of Measurement

SI system of measurement shall be followed, with the exception of piping /
tubing sizes which shall be reported in inches. System of measurement for this
project shall be SI.

Units SI Remark

Temperature o C

Pressure (gauge) bar (g)

Vacuum bar (a)

Volume m 3

Length m

Fine Length mm

Pipe diameters, flanges,
nozzles

Inch (Nominal)

Mass or Weight kg

Mass or volume flows

- Steam and two phase flow kg/s and TPD
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Units SI Remark

- Gas Flow kg/s and TPD

- Liquid Flow kg/s and TPD

- Equipment specification kg/s and TPD

Concentration

- Liquid Wt % or wppm

- Gases Mole % or mole ppm

Velocity m/s

Energy kJ

Power kW

Work kWh

Heat capacity kJ/kg °C

Thermal conductivity W/m °C

Fouling factor m2 °C/W

Heat transfer coefficient W/ m2 °C

Enthalpy kJ/kg

Viscosity cp

Viscosity Feed / products cst @ 40 °C

Density kg/ m3

3.0 MINIMUM DESIGN LIFE.

The Minimum Design Life of the Plant shall be 30 years.

4.0 PROJECT SITE INFORMATION:

4.1 Plant Location

Malwa Thermal Power Station is bounded by villages Bhangwanpura, Bhurlai,
Dharakwadi and Devla.. The site is bounded by villages Bhagwanpura,
Bhurial, Dabri & Jalkuan. The geographic location of site is at a latitude of
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22°06’” and longitude of 76°23’08”. The average ground level of the site for
main power block, after initial site grading is 282 mtrs. above MSL

4.2 The design of the System and system components for the proposed station
would consider the following Meteorological Design Data:

Sl.No Description Parameters / Design Data

i) Maximum Dry Bulb / design
ambient temperature (for plant
and Equipment)

47.2o  C/ 50 o C

ii) Environment for Electrical
Equipment

Hot, Humid and Dust laden

iii) Seismic zone as per IS-1893 Zone-III

iv) Basic. wind speed as per

IS-875

39 m / sec

v) Soil Bearing Capacity / Pile
foundation design parameter

To be established by the
Contractor

vi) Cooling Water temperature to
the condenser

33 o C (max)

vii) Instrument air / plant Air Oil free (Inst. Air-Desiccant
dried)

viii) Power Supply to drives (3
Ph.50 Hz. DOL-start)

Up to 200 kW rating at 415 V.
All motors above 200 kW will
be supplied from 6.6 kV
system.

ix) Control Voltage to electrical
equipment / to Instrumentation
& control

At 220 V DC (unearthed) / 24
V DC

4.3 Rainfall

Design rainfall intensity shall be considered as 60 mm per hour.
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5.0 UTILITIES

5.1 WATER

5.1.1 In this Coal fired Thermal Power Station, water is used to meet the following
requirements :

 Cooling water for steam condenser which act as a heat sink and other
auxiliary cooling of turbine oil, bearings of generators, motors etc.

 For boiler make-up and other Process equipment.

 For miscellaneous services e.g. air conditioning, ventilation, ash handling,
fire fighting dust extraction/suppression coal yard, horticulture etc.

The source of water for this project will be taken from the Indira Sagar Dam
implemented by NVDA on river Narmada.

The expected Raw Water Analysis is as follows:

Sl.
No

Contents During
Winter
Season

During
Summer
Season

During Rainy
Season

Physical Examinations :

1 pH 8.2 to 8.4 8.5 8.5

2 Turbidity (Silica
Scale) p.p.m

5 to 20 5 to 20 300 to 1000

3 Colour (Hazen
Scale)

Nil Nil Nil

4 Colour (Threshold
No)

Nil Nil (Pungent)

5 Temperature Deg C --- --- ---

Chemical Examinations

1 Free CO2 --- --- ---

2 P-Alkalinity
phenolphale in
CaCO3 ppm

2 2 10
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3 M-Alkalinity
phenolphale in
CaCO3 ppm

100 100 124

4 Hardness as CaCO3
ppm

72 72 72

5 Calcium hardness,
ppm

42 42 42

6 Magnesium
hardness, ppm

30 30 30

7 Carbonate hardness,
ppm

72 72 72

8 Non-carbonate
hardness

Nil Nil Nil

9 Chloride as Cl.ppm 12 12 12

10 Sulphates as SO4
ppm

40 40 40

11 Nitrites NO2 ppm Nil Nil Nil

12 Nitrates NO3 ppm Nil Nil Nil

13 Free Ammonia (N) --- --- ---

14 Alluminia
Ammonia (N)

--- --- ---

15 Absorbed in 3 hrs
(Tidy’s process)

--- --- ---

5.2 COAL

5.2.1 The primary fuel for the steam generator shall be low grade coal.  The coal is
normally to be supplied from either Wardha Valley Coal Fields of Western
Coal Fields Limited (WCL) or Collories of SECL. The likely range of coal
quality parameters are indicated below.

The design coal for the purpose of guaranteed efficiency and auxiliary power
consumption as well as worst coal and best coal analysis arrived at for this
project will be of the following analysis.

a) Proximate Analysis (% by weight) (As received basis)
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Design Worst Best
Fixed Carbon 25.0 20.0 23.7
Volatile Matter 19.0 19.4 23.1
Ash 44.0 45.6 43.2
Moisture 12.0 15.0 10.0
Gross Calorific value 3500 3150 3700

b)Ultimate Analysis (% by weight)
Design Worst Best

Carbon 35.38 31.50 37.11
Hydrogen 2.50 2.33 2.75
Sulphur 0.26 0.44 0.47
Oxygen (by diff.) 5.20 4.54 5.77
Nitrogen 0.66 0.59 0.70
Carbonates -- -- --
Phosphorous -- -- --
Ash 44.00 45.60 43.20
Moisture 12.00 15.00 10.00
Grindability Index
(HGI)

50 47 55

Design Worst Best
ii) a) Ash Fusion Temp. (IDT) 1250 1200 1569
b) Softening Temp.(Deg.C.) 1300 1480 1579
c)  Hemispherical Temp.°C. 1370 1540 1602

5.2.2 Ash Characteristics

Design Worst Best
Si O2 60.15 65.50 69.50
Al2 O3 27.44 24.30 24.80
Fe2 O3 5.60 2.72 3.33
Ti O2 1.53 1.47 1.37
P2 O3 0.53 -- --
MnO -- -- --
CaO 1.43 0.48 0.71
MgO 0.97 0.42 0.43
Alkalies 1.99 1.46 1.65

Note : All CVs are calculated values :
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5.2.3 For the purpose of bid evaluation, maximum guaranteed efficiency shall be
calculated on the basis of the following coal analysis, taking into account the
deterioration in coal in actual mining.

Gross CV 3500 Kcal/Kg
Moisture 12 %
Hydrogen 2.5 %
Ash 44 %
Anticipated total moisture (as received coal) 15 %
HGI 50

Correction curves shall be supplied for the variation of the above parameters
and other parameters to facilitate adjustment of Efficiency calculated when
actual tests are done.

5.2.4 The steam generator and its auxiliaries shall be capable of giving the
guaranteed maximum continuous output under the most adverse conditions
satisfactorily when firing coal as per variations in the coal quality parameters
given above.  The steam generator and its auxiliaries shall also be capable for
giving  BMCR  when firing worst coal with  the  following characteristics:

Maximum moisture 15 %
Maximum Ash 45.6 %
Maximum inert 61 %
Moisture + Ash
Min. Calorific Value 3150 Kcal/Kg.(at 60% RH & 27° .C.)
HGI 47
IDT of coal Ash(oC.) 1200

5.2.5 The selection/sizing of equipment and auxiliaries for steam generator shall be
made taking into consideration the most adverse  conditions  of  coal  quality
given  above  as relevant/applicable to such selection.

5.2.6 The steam generator and its auxiliaries shall be designed for efficient and
trouble free operation when firing the design, worst and best coals and the
range of coal supplies having the characteristics given above and any of the
coals characteristics in between these. The steam generator and its auxiliaries
shall also be capable of giving BMCR rating, as specified and other operating
capabilities matching the requirements of plant operating capabilities without
any trouble and limitations, when firing the coals having the range of
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characteristics specified. The Contractors are advised to collect coal samples
for independent analysis of coal combustion, slagging/fouling characteristics
etc. to satisfy themselves so as to meet all specified requirements.

5.3 FUEL OIL

5.3.1 The fuel oils (HP/LSHS/Heavy Furnace oils), having characteristics  as per
relevant Indian Standards shall be used for start-up, coal flame stabilisation and
low and load operation of the steam generator. In addition, the light diesel oil
(LDO) firing facilities shall also be provided for cold start ups of the steam
generator (s) LDO characteristics shall be as per relevant Indian Standard.

5.3.2 The design and construction of the steam generator and other equipment
specified in this specification shall be suitable for firing all the fuel oils
mentioned above for operation of the steam generator & firing any of the above
fuels in any combination with coal.

(A) Analysis of Heavy Fuel Oil :

Sl.No Description HFO
1 Specification Furnace Oil conforming to IS:1593 of

1971 - Heavy Grade
2 Average Gross Calorific

Value
10,000 Kcal/Kg

3 Flash Point 66° C. Min. (PMCE)
4 Pour Point 50° C. max.
5 Kinematic Viscosity at

50°C
370 Centistokes

6 Specific Heat 0.5 Kcal/Kg/Deg.C. (Average)
7 Ash, % by weight 0.1 Max.
8 Sediment, % by weight 0.25 Max
9 Sulphur, % by weight 4.5 max.
10 Water content by volume 1.0
11 Acidity Nil
12 Specific Gravity 0.95 to 0.96 average
13 Vanadium contents (ppm) 70 ( Typical)
14. Sodium + Potassium (ppm) 40 ( Typical)

(B) Analysis of heavy Petroleum Stock (HPS)

Sl.No Description HPS
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1 Calorific Value Around 10,000 Kcal/Kg
2 Flash Point 66°C Minimum
3 Pour Point 72°C. max
4 Kinematic Viscosity at

50°C
500 Centistokes

5 Kinematic Viscosity at
100°C

50 Centistokes

6 Ash, % by weight 0.1 Max.
7 Sediment, % by weight 0.25 (Max.)
8 Sulphur, % by weight 4.5 (max.)
9 Water content % by volume 1.0 (Max.)
10 Acidity inorganic Nil

(C) Analysis for Low Sulphur Heavy Stock (LSHS) fuel Oil :

Sl.No Description LSHS
1. Gross Calorific Value Around 10,000 Kcal/Kg
2. Flash Point 75°C Min.
3. Pour Point 57°C. max
4. Total Sulphur, % by

weight
1 (max.)

5. Ash, % by weight 0.05
6. Sediment, % by weight 0.05 (Typical)
7. Water content % by

volume
1.0 (Max.)

8. Specific Gravity 0.865 Min
9. Specific heat 0.65 Kcal/Kg/Deg.C
10. Viscosity (max.)

Temperature (o C) CST Red Wood No.1
38 - --
50 40 166
60 26 112
70 20 150 Max.
80 13.5 63
90 10.5 53
99 8.5 47.5
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100 -- 49.5
110 -- --
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(D) Analysis for Light Diesel Oil (LDO) : As per IS:1460(latest)

Sl.No Description LDO
1 Specification IS –1460 ( latest revision)
2 Gross Calorific Value 10,000 Kcal/Kg
3 Flash Point

(Pen sky-Martens closed)
66° C. Min.

4 Pour Point ( winter)
Pour Point ( summer)

12° C.
18°C.

5 Viscosity at 38°C 15.7 Centi-stokes
6 Ash, % by weight 0.02 Max.
7 Sediment, % by weight 0.10 Max
8 Sulfur, % by weight 1.8 Max.
9 Water content by volume 0.25 Max.
10 Acidity ( inorganic) Nil
11 Specific Gravity 0.85 at 15° C
12 Carbon Residue 1.5 % (Maximum)
13 Carbon strip corrosion for 3 hrs at

100° C
Not worse than No.-2

14 Total sediment – mg / 100 ml Max – 1.0

The design and construction of the steam generator and other equipment
specified in this specification shall be such as not to call for any other liquid or
gaseous fuel than that mentioned above for purpose of operation of the steam
generator at low load including initial ignition.  High energy igniters shall be
used for ignition of HFO/HPS/LSHS fuel oil directly.


