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NIHON CEMENT CO .. L TO. 

Reoort of discussion with N.C.B. 

1. Date : Dec. 30th 1986 

2. Place : NCB office in New Delhi 

3. Participant 
Cl> Dr. H. C. Visvesvarya 
(2) Mr. D. B. Ironi 
< 3 > Mr. Kamal Kumar 
(4/ Mr. H. C. Hans 
(5) Mr. A. Takeda 

4. Content 

I reported my duty implemented and discussed the following with 
NCB member. 

Cl> Too much frequent power failures and cut due to shortage 

(2) Power supply system of the BOARD should be reviewed. 

(3) Power of BOARD and consumers' generator is required to 
enable parallel operation. 

(4) Installation of AVR will be helpfull to voltage 
flnctuation. 

(5) To keep rootors and electric equipmens in good condition, 
dust collection is needed. 

(6) There are so many shut-down of Mill motors, more than ten 
times a day in some plants, that mechanical and electrical 
strain will affect them earlier than u3ual. 

( 7) Most kilns in Japan keep continuous operatir.n m"ore than one 
hundred days, having shut-down from two to three weeks for 
previous maintenance. 

(8) With referance to employee training, difference of 
conditions between India and Japan was discussed. 

• 
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REPORT ON 

ISSUES RELATING TO MAINTENANCE or THE 
ELECTRICAL EQUIPMENT IN THE INDIAN 
CEMENT PLANTS AND RE~EOIAL MEASURES 

PRESENTATION : MR ARIHIRO TAKEDA 

1.0 INTRODUCTION 

29, DEC. 1986 

I ~articipat,d in the UNIDO Proj9ct 

IND/84/020 as a specialist for two aonths November 

and Oeceraber af 1986 and visited the ·rollowing tour 

factories : 

1. Udaipur Cement ~arks (UCW) - Udaipur (Rajasthan) 

2. J K Ce•s~t Works (JKC) - Nimbahera (Raj2sthan) 

3. Mangalam Cement Ltd (MCL) - MoraK (Rajasthan) 

4. Jam .. u & Kashmir Ce~ent Ltd - Khrew (J&K) 

The topic assigneo to •e ~as "Application 

or adwanced techniques or •aintanance of electrical 

equipment in the areas of electrical power distribution 

syste•, protective devices and various electric drive 

s~ste•s in cement plants•. 

2.0 PROGRAMM£ SCHEDULE 

Ac ti 'Ii t_;t 

~NOP ~ission for•alities 

Briefing by th~ Project Director 
and Chair•a~ & Director General 
- NCB 

Discussion with Director - NCB 

04 Nov 1986 

05 Nov 1986 

05 Nov 1986 
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Activity 

Discussion with NCB orriciale on 
advanced techniques or mainte~ance 
of electrical equipment 

Visit to Udaipur Ce~ent, Udaipui 
(Raj as than) 

Interaction witt pla~t personnel 
on the plant's problems in the 
areas or maintenance or electrical 
equipn:ent 

Visit to J K Cements, Nimbahe;.a, 
(Rajas than) 

Interaction with plant personnel 

9 ack to Del hi 

Visit to Mangala• CemEnts, ~orak 
(Raj as than) 

Interaction with plant personnel 

8 ack to Cel hi 

A talk on "Maintenance or electrical 
systems in ce~ent plantsn 

Visit to J&K Cements, Khrew (J&K) 

IAteractior. with plant personn&l 

- 8 ack to Delhi 

Interaction with NCS countarpa:t' 
Gn the outcome or the mis3ion and 
rinal1zation or •ission report by 
the expert 

rin~lization or mission 

Oebriering with the Pr~ject uirector 

06 to 20 Nov 1906 

21 Nov 1966 

22 to 23 Nov 1986 

24 No\/ 19136 

25 to 26 Nov 1986 

27 No• 1986 

(;8 Oec 1986 

09 to 10 Dec 1986 

11 Dec 1986 

18 Dec 1986 

21 o~c 19BE 

22 to 23 Dec 19d6 

24 Dec 1986 

· 26 to 30 Dec 1986 

30 Dae 1986 

JO Dec 1986 
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3.0 PROBLEMS A~O RE~EDIAL MEASURES 

The rour ra~tori~s I visited, have one to 

three kilns with SP. The Kiln No. 2 at UCU and 

Kiln No. 3 ~t JKC are in the process of being changed 

to precalciner t;pe. UCW has also done a study for 
' 

the re11odelling. 

~y findings about the problems being faced 

by the plants and suggested remedies are given as 

under : 

3.1 The problem or inadeguate electricity : 

PresR;;tly, the electrical power situation in • 

India is very bad. None of the factories get more than 

40 - 50% of their rated needs. In a bad month, they 

get even less than 30% of their needs. It is not only 

that the quantity of electricity received is less but 

the quality or electricity is also bad. There are 

large r1uctuations in voltage and f raquency. ·Due to V,esa, 

low ~oltage trips and frequency trips occur. This has 

led t~ situation where continuous operation of the kiln 

is not possible. The poor power is supplemented by D/G 

Sets, (Annexur~ - I) to make up ror the insufficient 

electricity but with increased use of D/G Sets, their 

maintenance cost also increases. This also increases the 

cost of producing ce ... ent. At l'ICL one of the t\olo O/G Sets 

is under repair. Only Kiln Section can run on one O/G Sat 

and thsrerore it is not possible to keep continuous plant 

operation unless power fro• grid is sufficiently available 

(60 to 70%) but the plant is finding it difficult to 

get stable power or that level. 
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At J K Cement Uorks in accordance with 

the incre~sed need for electricity due to the 

axpansion prograw.~e, they ~~e in the process or 
setting up two 5 MW O/G Sets and two 7.5 M~ thermal 

power pla.1ts. The O/G Sets would be commissioned 

soon. 

At J&K Ce~ents, Khrew, studies have already 

been done about introducing O/G Sets. At MCL in 

the plan ror remodelling the kiln into pre-calciner 

type the increased use or O/G Se: is taken into 

account. Thus, with no other way out, every plant 

is going ih for D/G Sets and ther•al poYer for 

solving the proble~ of insufficient electricity 

supply. 

3.2 On ths oroblam of voltaaa and frequency 
fluctuations : 

As stated earlier, it is not just that the 

po~er supply i~ less, but there are wide and frequent 

fluctuations in the voltage and frequency. 

Ir we ~ere to include the instantaneous 

trips to these, it works out to 30 - 80 interruptions 

in a month. ·At J&K Cements, as the Auto•atic Voltage 

Regulator (AVR) was out or order, there were 126 

interruptions in the first half of Oece~ber alone or 

there was e total of over 1d0 hours lost. This is 

rour times as ~uch as ~hat was lost earlier uhen 

tha AVA was runctio~ing normally. Yith such repeated 

probleMs like po~ar failure etc. naturally the 

rrequen~y or starting and stopping the •achines 
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increases. The •achines are subjected to mechanical, 

electrical and ther•al stresses and their lives 

get reduced rapidly. 

Hence, there is need to pay full attention 

to large sized •otors like the mill •otors, the kiln 

actor and others, the frequency or inspection has 

to be increased. There is the need for checkin~ the 

coil ins~lations and the condition or bearings 

every •onth. As a counter measure for the electric~! 

fluctuations, it is necessary to use a transrcraer 

with auto•atic ON-Load Tap-changer. 

3.3 _!he parallel operation of received 
electricity and self-generated electricity 

Presently in India, the State Electricity 

Boaicis are generally not allowing the parallel 

oper~tion or received electricity and self-generated 

electricity. Thus, when the power source is changed 

from received power to self generated power or vice 

versa, the power supply hasto be stopped once. As 

the present power situation is bad, the switchover 

fro• onA power source to the other takes place any 

number of ti•es in a •onth. 

Because or this,kiln and •ill have to be 

stopped and this'prevents the continuous operation 

or the plant. Consequently, the possibility or 
the parallel operation of the two power sources has 

to be taken note of. Planning has to be done OR 

the utilization of electricity so that thers is no 

need to stop the •achinery. 
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Now, for the parallel application or 
power, synchronising equipment and load selective 

trip device are needed. In some cases protective 

device for reverse power relay also would be needed • . 
Since self-generated power is also used in the 

running or the plant, parallel operation becomes 

necessary and erforts should be taken to get approval 

or parallel operation as early as possible. 

3.4 Inspection and.maintenance or •otors : 

The cement plant would usually ba 9usty and 

except large sized, high voltage motors like the 

mill motor, the others should be completely enclosed 

types. This is infact how we found it in various 

plants. In the factories I visited, except only in 

UCY, closed type •otors were used. At UCW, motors 

have to be cleaned very frequently ae dust ingress 

is high. further there is the extreme case or 
J K Ca~ent Yorks where the mill motor were started 

and stopped over ten ti•es a day. This is extreme 

in the sense that the fraquency or starting and 

stopping is 4 - 5 times that ror the usual •otors • 

. These plants were doing their inspection and 

maintenance every •onth to the extent nesded. They 

do not face any probleN as •aintenance is being done. 

But they should try to change over to as ~uch long, 

continuous operation as is possible at the earliest. 
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Yhat is common to all the factories is 

that if a little •ore continuous operation were 

possible, inspection of the motor while it is in 

operation is done properly, it will be easy to 

plan the prewentive •aintenance and do it, during 

stoppage hours to ensure·trouale free operation. 

At present there are lots or sudden break­

downs due to unstable po~er supply and ~aintenance 

problems due to the dusty surroundings. I hope 

efforts are made as early as possible to solve thesa 

problems so that stable operation is possible. 

3.5 ~aintenance of Panels and Control Roo~s : 

· All the plants are keeping their high· 

voltage feeder cubicles in the electrical roo~ and 

are properly maintaining them. ~aintenance was 

good in particular at MCL. It is also converting 

its main sub-station into a pressurised chamber. 

But in all the plants in a number of places, dust 

was being generated. The various places like the 

raw •ill .area, burning area, cement mill area and 

the electrical room near the •achinery are covered 

with si~ple construction and dust enters easily. 

Though much maintenance is done, the switch boards 

re•ain dusty due to the dusty surroundings. Because 

or tnis, •ost or the plants were cleaning the place 

every week to prevent ingress of dust and to prevent 

i~sulation deterioration. To prevent the breakdown 

or switching devices, the frequency with ~hich 

•aintenance is done should be proportionate to the 
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extent to which they are used and also the 

surroundings in which they are installed. To 

reduce •aintenance work, all electric rooms should 

be dust sealed. 

3 0 6 ~aintenance of static electrical Machines 
like transrorr.er, controlling devices etc.: 

Usually static electrical machines can be 

used ror very long periods with little or no-maintenance 

if they are used in clean surroundings and if they 

are used vi thin the maker's specifications. One 

should take care to see that insulations are not 

dirty and overload is avoided in the transformers. 

Generally checking of the insulation oil, once in 

2 - 3 years in enQugh. For ~aintaining the static 

electrical •achines there has to be proper main-

tenance of the surroundings and the temperature and 

du~t have to be controlled. I hope all the plants 

pay proper attention to this. 

3.7 Power consumption : 

Table shows the power consumption in the 

three •ain sections - Raw Mill Section, Kiln Section 

and Cement ~ill Section. 

for these three sections 

at 146 kYh/t-c, followed 

127 kwh/t-c respectively. 

As can be seen, the total 

is highest for J&K Cements, 

by ~CL and UCY at 128 and 

At JKC it was told that 
the figure is 120 kwh/t-c, but since the break up is 

not known, not •uch can be understood. As J&K Ce~ents 

does not ha~a self-generation, and as ths received power 

is insufficient and there are a number of interr­

uptions the pow&r consumption is high. The figure 

for the kiln section is high for all the plants 

f 
sonsumes because or the idling ti~e and because the ari:..power 

even when the kiln ls not producing during normal-
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isation. This power loss is vary large. 

TABLE - 1 

PUUER CONSUMPTION or THE PLANTS 

ucu JKC l'ICL J&KC JAPAN 
NOV 1 B6 Jan-Dec Apr-June 

'86 Ave. 1 86 Ave 

R a1.1 l'I i 11 Sec ti Jn 34 33 43 30 

Kiln Section 58 46 56 29 

Cement l'lill Section 35 49 47 44 

Sub-Total 127 120 128 146 103 

NOi E 

Others 4 20 4 

GR AND TOT AL , 31 148 1 so 

• • Figures for Japan are the average ror the 
three •cnths April - June 1986 ror 22 
co~panie~ 42 olants 

At ~CL and J&K Cement, in the raw ~ill 

section and cement •ill section the actual output 

per unit ti•e was lesser than the rated capacities. 

The erriciency of the •ill and the separator have 

to be investigated and atte~pts •ade to reach the 

rate capacities. If we presume there is steady 

supply of electricity and that this lauds to a 

saving or 5 k1.1h/t-c, as the total cement production 

in India is 3.3 croce tonne, keeping the price or 

electricity at 0.8 Rs/kwh this amounts to a saving 

of Rs 13.2 crares in a year. In other words, a 
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lot of energy is wasted and it is a big national 

loss. 

The i~~ediate need is to ask for a set up 

in which steady po~er·is available. Further,~ 

think large man~racturers who also use selr­

ganerated powar should immediately get approval from 

the State El~ctricity Boards ror parall9l operation. 

3.8 Oust orsvantion in the factory : 

So fer, I have been mentioning about the 

~lants being dusty. Nou I want to point out the 

reasons for the dust. 

Firstly, th9re are a number of places where 

dust emission takes place, like the conveyors and 

open stock yards. In a nu$ber of places the dust 

collecting equipment is not being used. Evan in 

places whe:e it is being used, it is not powerful 

enough. Taken as a whole, this means that the dust 

collecting capacity is not sufficient. 

Secondly, in certain specific places dust 

keeps on accumulating despite cleaning. This only 

means that the problem that leads to dust for•ation 

has not been investigated and solved. 

Thirdly, dust is only a part of the raw 

material. It is a semi-processed material which 

cost so~e money. One should wiew dust in this •anner. 
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Oust is detrimental not only to electrical 

machinery, but to other ~achinety as ~ell. The 

first stap to easy maintenance, lesser breakdouns 

and lo~er cost is dust prevention. Realizing this 

is very important. Please try to create clean 

environment in cement factories and try to have 

continuous operations in the plant. 

4.0 SPECIFICATION AND CAPACITY OF THE ~AIN 
MACHINERY IN THE FOUR PLANTS 

Given at Annsxure I 

5.0 ACKNOYLEDGE~ENT 

I a• grateful ror the help I received rrom 

various quarters during my tuo months stay in India. 

I would be wery happy, if because or this 

report there is a little improvement in the Indian 

Ce~ent Industry. 

I would like to thank the rollowing : 

Or ~ Kamal Hussein (Senior Industrial Develop~ent 

and Field Adviser) 

~r Sat Pal (Asst. Programme Of ricer) or UNDP. 

Or H C Visvesvaraye - Chairman and Director General 
NCA 

~r 0 8 Irani - Director 

Mr Kamal Kumar - Programme Leader 

~r V K Arora, ~r H C Hans, ~r P K Bhatnagar 
and Mr A Ghosh of NCB. 
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I would also like to exprass my heart 

felt thanks to the staff or Udaipur Cement Yorks, 

J K Cement Yorks, ~angala• Ce~ent and J&K Cement • 

. ~ 
AR I HIRD TAKEDA 



Kiln 

Raw 
Mill 

No.1 

No.2 

No.3 

No. l 

No.2 

No.3 

Udaipur Cement Works 
(UCW) 

600 TPD 

600 " 

60 T/H I 2000 HP 

100 .. I 2500 UP 

J K Cement Works 
(JKC) 

900 TPO 

1200 .. 
1350 .. 

75 T/H 

110 " 
110 " 

I 2500 HP 

a2x1C10 KW 

a2xl010 KW 

ANNEXURE' I 

Mangalam-Cemo-nt~· Jamrnu ar,d--Ka-11.-timTrCement 
Limited (MCL) Ltd., (J&KC) 

1200 TPD 300 TPO 

300 " 

115 T/H a 2x1650 HP 55 T/H 1 2000 HP 

Cement No.l 40 T/H 
Mill No.2 80 " 

a 2000 HP 

a2x2000 HP 

55 •r/H 
67 .. 1 2500 HP 

a2xl350 KW 

70 T/H 1 2x1000 HP 35 T/H I 2000 HP 

Main 
Trans­
former 

Demand 

No.3 75/79 " a2xl350 KW 

2xl0/12.5 MVA lx31.5 MVA,lx15 MVA, 2x7.5 MVA 2 x 5 MVA 
132 KV/..>.1 KV 50 Hz.31p 132 KV/11 KV 50Hz, 3"'1132 KV/6.6 KV,50 Hz, 33 KV/6.6 KV 50Hz,_3<t> 
(On-Load Tap Changer~) (On-Load Tap-changer•) 3~ (On-Load Tap-changers 

(On-Load Tap-changer) and One AVR) _ 
Contract Actual Contract Actual Contract Actual Contract Actual 

15 MW 14.5 MW 31.5 MW 25 MW 10.6 MW 7.0 MW 5.5 MW 

Diesel Exist- 2x4.500 KW 3x3,500 KW USSR 
(Three units are 

Dies8l out of order) 
i_x3, 500 KW F'uj 1 

2x3,150 KW 
3f>x6. 6 KV :ti"uj i Diesel 
(One unit is under Genera- ing 3~x3 3 KV Fuji 

tor Plant r • 

New or 
Additi­
onal 
Plant 

repair) 
3 x 11 KV Diesel 

·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

2x5,000 KW I Fuji 
Del gel 

2x7,500 KW 1 Thermal 
Powf3r 
Plant 

(In tha Installation 
stage) 

2x5,000 KW 
(In the planning 
stage) 

4xl,500 KW 
(In the planning steqe) 



Report on Visit to Udaipur Cement Works, 
Bajaj Nagar (22-23 Nov 1986) 

Team Members : Mr Arihiro Takeda - UNDP Expert 

Mr H C Hans : - NCB Experts 
Mr P K Bhatnagar : 

1.0 INTRODUCTION 

This report is based on visit to Udaipur 

Cement Works, Bajaj Nagar for two days. Time was 

insufficient to generate data in detail. The data 

presented here was collected by making inquiries from 

the plant staff. Identification of technical problems 

is based on discussion with the plant officials. The 

plant is facing the problem of unstable power supply 

with wide variation in supply voltage and frequency 

and severe power cuts. Due to the generally dusty 

conditions inside the plant, maintenance of equipment 

is adversely affected. 

2.0 LOCATION 

This plant is located at Bajaj Nagar, about 

20 I<ms front Udaipur in the State of Rajasthan at a 

distance of about 550 Jans from Delhi. The mining of 

UCW is done about 8 kms from the plant and raw material 

is sent by overhead ropeway. 

3.0 PRODUCTION CAPACITY OF THE PLANT 

This plant has two SP kilns of 600 tonnes per 

day capacity each. After incorporation of MFC precalciners 

capacities are expected to be 1200 and 1600 tonnes 

per day in December 1986 and March 1988 respectively. The 

maximum power demand of the plant is 15 MVA. It has two 

main transformers of 10/12.5 MVA capacity each at 132 KV/ 

3.3 KV voltage and 50 Hz frequency. The transformers 

have on load tap changers. The motors upto 325 H P are 

low tension drives {415V) and above 325 HP1 these are 

./ .. 
. " 
.'··A" 

I ~. , 
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high tension drives at 3.3 KV. Motors are generally 

SPDP type. The plant has two diesel generators of 

5 MVA each • 
.:!.~~-,J . : .- . ) ? . 

'4'.o - NATURE OF ELECTRICAL PROBLEMS 

The plant ia facing the following major problems. 

4.1 Unstable Power Suoply : Whenever the supplies fraa 

Kota Atomic Power Plant are affected, the plant experiences 

(i) Severe power cuts ranging upto 70% 

{ii) Voltage variati~ns ranging from 90 KV to 145 KV 

against standard value of 132 KV. 

liii) Frequency variations ranging from 42 to 52 Hz 

against standard value of 50 Hz. 

In one year, problems of unstable power su~pl7 

for appromately six months are experienced. During this 

period, the plant mainly depends on D G po#er. The state 

electricity board does not allow synchronisation of D G po#er 

with that of grid power even during normal conditions of 

voltage and frequency. The kiln and other equipment has 

to be stopped during changeover of supplies. 

4.2 Maintenance Problems : Due to the very dusty 

conditions in the plant, maintenance of eletrical equipment 

is difficult. Control rooms, panels and other electrical 

equipnent is exposed to dust which hampers their perfoanance 

and leads to equipment failures. 

S.O ANALYSIS OF PROBLEMS AND SOLUTION 

5.1 Power Supoly : The problem of unstable power 

supply cannot be solved at the plant level. But as the 

problem is faced whenever supply from ~ota Power plant is 

not normal, the plant shoul~ try to keep information about 

the power position and should use the D G power to keep 

./ .. 

... 

. ·:-:· 

-..... 
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the plant running with minimum of interruptions and 

maximum possible utilization. The plant should try to 

get permission for parallel operation of grid power ~nd 

D G power. It will help in reducing the stoppages. It 

will result in better use of available power and 

reduction of electrical and thermal energy consumption. 

5.2 Maintenance Asoects : 

i) Motors used in the plant are mainly SPDP type 

·(open type). Dust enters the S1otors which is 

likely to reduce its insulation resistance and 

also reduce heat dissipation resulting in 

temperature rise of the motor. If possible, 

important motors may be replaced by totally 

enclosed type motors. The existing motors 

should be cleaned as frequently as desired. 

ii) The control room should be made fully enclosed 

and pressurised. 

iii) Dust generation should be reduced by dust sealing 

wherever possible, water sprays and having more 

dust collection points. 

6.0 ELECTRICAL POWER GENERATION UTILISING WASTE HEAT 

FROM EXI~UST GASES 

The feasibility of electric power generation 

utilising heat of exhaust gases was discussed. It was 

roughly estimated that power of the order of 4 MW can be 

generated utilisinq waste heat of exhaust gases f rcm 

suspension preheater after completion of expansion project 

but the main constraint of scarcity of water in the area 

has to be overcane. 

7 DISCUSSION ON MAINTENANCE OF ELECTRICAL EQUIPMENT 

Maintenance and protection aspects of various 

electrical equipment e g H T and L T motors, transormers 

and switchgear etc., were discussed in detail with the 

plant officials. It was stressed that for proper runninq 

./ .. 
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of motors, periodic maintenance and recording is very 

necessary. Checking of insulation value, condition of 

bearings, carbon brushes and sllPrings should be done 

at regular intervals. In transformers, level of oil, 

dielectric strength of oil and insulation of windings 

should be periodically checked and recorded. In the 

case of circuit breakers, it is impor~ant to check 

condition of main contacts, level of oil and its dielectric 

atrength (in case of oil circuit breakers). 



REPORT ON 
VISIT TO 

J K CEMENT YORKS NIMBAHERA 
(25-26 NOV 1986) 

Tea• members : ~r Arihiro Takeda 
(UNOP Expert) 

~r H C Hans 
~r P K Bhatnagar NCB Experts 

1.0 INTRODUCTION 

This report is based on visit to J K Ce•ent 

~orks Nimbahera for tuo days. Time ~as insufficient 

to generate data in detail. The data presented here 

was collected by making inquiries from the plant starr. 

Problems have been identified on the basis of technical 
-

discussion uith the plant officials. The plant is 

subjected to sevare power restrictions fro• the 

State Electricity Board and depends heavily on captive 

power generation. 

2.0 LOCATION 

This plant is located at Nimbahera, about 

30 K•s fro• Chittorgarh in the State of Rajasthan at 

a distance of about 450 kms fro• Delhi. 

3.0 PRODUCTION CAPACITY or THE PLANT 

The plant has three SP Kilns of capacities 

900, 1200 •nd 1350 tonnes par day respectively. Th• 

third kiln capacity is expected to be raised to 

2600 tonnes par day by incorporating a pracalcinar. 

.. 
' 
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The modification is likely to be co•pleted by 

l'lay 190·7. 

4.0 PROBLEl'IS RELATING TO THE ELECTRICAL EQUIPMENT 

4.1 Power Scarcity : 

The •aximu• power de•and or this plant is 

25 l'IU. It has two main transror•ers or 31.5 l'IVA and 

15 MVA capacity each at 132 KV/11 KV supply at 50 Hz 

rrequency. The transror•ershave on-load tap changers 

to take care of voltage variations. The plant is 

subjected to power r6strictions upta B~ and therefore 

hasto depend on captive power generation. It has five 

diesel generators of 3.5 l'IY capacity each. At the 

time of the visit, two units were working and the other 

three were under major repairs. Two new diesel sets 

or SMU each were under installation and Yara to be 

co•missioned soon. The plant is also in the process of 

installing a thermal power station with two sets of 

7.5 MU each. One of the units is likely to be co••i-
ssioned by June 1987. Yith these units becoming operational, 

the plant is expected to tide over the problem of power 

scarcity. 

4.2 Starting duty or mill-•otors : 

It was reported that frequency or starting and 

stopping of the •ill motors is vary high even reachibg 

10 - 12 times a day. It is partially due to power 

probla11s and partially file to operational proble11s. 

4.3 ~otor Bearing proble•s s 

Dua to probla• of wear of rubber bushes in the 

flaxibl• coupling •iaalign11ant tak•• plac• and the 
affects are reflected to the •otor bearings resulting 
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in damage to motor bearings and reduction in overall . 
performance of motors. 

4.4 ~otor Bearing Problem due to Electric 
\ileldinq S 

Uhenever welding is done near the motor on the 

load side, the return path of ~he welding current is 

completed through earthing cable as a result of Yhich 

high welding current passes through the motor bearing 

and motofl~~~l~9 and this adversely affects their 

performance. 

4.5 Overheating and Burning of Motors : 

Uhefiever there is a choking in the pneumatic 

conveyors, screw conveyor (SC) or t:ough chain 

conveyor (TCC) and the motor stops due to overload, 

sometimes the raw material choking is not removed. The 

motor is started ~nd stopped and the process is 

repeated to clear the choking. This results in over­

heating or the motor due to high current inrush 

and subsequent motor burnouts, burning of contacts ate. 

4.6 ~aintenance of Motor Control Centrfi! : 

The installation of some of the MCC's like 

kiln feed section, •ill section is very close to 

equipment i.e. f K Pumps, fluxo's and other material 

handling equipment which have high dust generation. 

This results in excessive dust ingress in these MCC's 

as wall as so•etimes spark overs in the contactors. 

~oreovar, ~ua to high dust ingress these ~CC's requires 

•ore rraquant •aintenanc• in respect of cleaning and 

bl•wing. 
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S.O ANALYSIS ANO SOLUTION 

5.1 Pouer Shortage and Precaution of 
~achinery Stoppage : 

The plant has already taken steps to reduce 

its dependence on supplies fro• the St~te Electricity 

Board. Yith ·the commi~sioning or O.G. Sets and 

thermaJ. generating station me11tioned earlier, it is 

expected that the plant will be in a position to run 

continuously. Ir the plant can get pe~~ission for 

paralleling or grid power and self generated power, it 

will lead to lesser stoppages and better optimization 

of available power. Further ror efficient use or 

power, it is important to have better co-ordination 
-

with the eupplier (electricity board). 

s.2 ~revention of motor problems : 

It is a ~attar of concern that the larger 

•otors like the mill motors are being frequently 

started and stopped upto 10 times a day. The mechanical 

and electrical stresses the motor experiences due to 

frequent stopplngs and startings are quite high. 

Though the motors may not have immediate problem, 

these stresses adversely affect tha motor life span. 

Frequent starts/stops also_rasults in deterioration o~ 

dielectric strength ar oil "and burning or contacts or 
oil circuit breakers. 

s.3 Inspection and "aintenanca of ~otor 
Bearings : , 

The inspection and •aintenance of •otar 

bearings and couplings is vary important for the moto~. 
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By periodic inspections of the motors, most of 
the troubles can be identified before they actually 

occur. The more i~portant the machine, the •ore 
frequent tha inspection should be and this would lead 

to higher safety for the machine. Usually most of 

the coupling troubles •ay be due to the inferior 

quality of the parts, incorrect installations such as 

misalign•ents ate. These ~oints should be taken care 

of at the appropriate time. 

5.4 Earthing system of the electric welding ; 

In order to avoid this type of proble•s, it 

is recommended that welding wire line should be kept 

separate from tha common earth wire for motors etc. 

and separate contactor should be used for this. The 

return path of welding should nut be passed through 

motor. 

S.S Over heating and Burning of •otors due to 
choking problems : 

These problems are not really technical 

problems of the electrical section but are related to 

the •anage•ant or operation and aaintenance. for this 

purpose the training or operator• and other related 

personnel is vary essential. The motors should not be 

repeatadly started and stopped in order ta claa~ 

chokings in the conveyor syste•s asthis ~aaults in nigh 

current inrush in the aotor which •a' da•aga the 
insulation or windrings and subsequent •otor failures/ 

Burnouts. 
I ,· 
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S.6 Maintenance of Molar Control Cantres : 

As far as possible, efforts should be aade 

to install the MCC's (power control centres) in ~ill 

and kiln read section in closed roams with proper 

ventilation in order to keep the• away from dusty 

environment and to avoid dust ingress in the panels 

which may result in the sparkavers. 

6.0 CONSUMPTION Of ELECTRICAL POWER 

The consumption of alectric~l power was 

reported to be 120 kwh/tonne at ce~eat.Although the 
power consumption is much better than other plants, 

it is still possible to reduce it further upto 

110 Kuh/tonqe.The following measures may result in 

substantial savings in power consumption : 

a. 

b. 

c. 

d. 

7.0 

Use or speed control system for controlling 
the fans in place of damper control systems. 

Reducing the frequant switching of equipment/ 
motors. 

Reducing the idling of machines. 

Reducing the downti•es / troubles. 

TRAINING OF OPERATING PERSONNEL 

Proper training or tha operating personnel is 

very essential to •inimise downtimes, proper •aintananca, 

correct operation or the equipment. It was informed 

that the plant is taking necessary measures for 

strengthening their training centre in arder ta train 

the starr at operative levels. It is expected that this 

will go a long way in avarco•ing many •aintenance and 

operational proble•s and will help increase productivity 

or the plant. 



REPORT ON VISIT TO 
MANGALAM CEMENT LI~ITEO - MORAK (RAJASTHAN) 

( 9 - 10 DEC 1986) 

TEA" MEMBERS 

Mr ArihirQ Takeda - UNOP Expert 

Mr H C Hans - NCB Expert 

1.0 INTRODUCTION 

This report is based on studies of Mangalam 

Cement Limited For two days. The data presented in 

this report was collected by ~aking inquiring from 

th9 plant starr. Identification of technical problems 

is based on discussion with the plant officials. The 

•ajor proble~s being Faced by the plant in the electrical 

Field are power scarcity, frequent interruptions and 

higher P.Owar consumption. 

2.0 LOCATION 

The plant is located at Morak ~bout 70 Km 

rrom Kata, a district headquarter in the State of 

Rajasthan. It is about 470 Kms from Delhi. 

3.0 PLANT 

The M~ngalam Cement Plant has only one SP 

Kiln or 1200 tonnes per day. It was commissioned in 

1980. The plant is planning to incorporate a pre­

calciner in the near future which is expected ta 

enhance its capacity to 2000 tonnes per day. The 
plant is also studying the possibility or adding roll 

presses before the raw ~ill and cement mill grindinq 
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to enha,ce the grinding capacity. It is also likely 

to arfect substantial saving in power consumption. 

Specification of" l'tajor Equipment 

Name Capacity l"!otor Capacity 

Raw l'li 11 115 TPH 2 x 1650 H.P. 

Kiln 1200 TPO 225 KU 

Cement l'lill 70 TPH 2 x 1000 H.P. 

The maximum power demand of tha plant is 

10.6 ~VA. It has t~o main transror~ers or 7.5 I 10 MVA 

capacity each at 132 KV / 6.6 KV voltagg with on load 

manually operated tap changers. The plant also has 

t1Jo D.G. Sets of 3.15 ~Y capacity each. 

4.0 PROBLEMS BEING rACEO BY THE PLA~T 

The plant is facing the following major 

p robl e111s : 

4.1 Power Scarcity : 

The plant is being subjected to po~er cuts 

ranging upto about ao%. for the last three years the 

extent of power cuts is given below s 

Year 

1984 

1985 

Power Cut 
Min. 

1986(Jan to Nov) 9.2% 

!"lax. 

76.5~ 

77.5% 

79.2% 

Avr. 

35.7% 

40. 4% 

35.8% 

The pow~• is being supplemented by operation 

af' O.G. Sets. 
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4.2 Power Interruptions : 

The plant has been racing the problem or 

sudden power interru~tions. In 1984 the total 

interruptions caused were 933 whereas the number ror 
1985 and 1986 has been 615 and 338 respectively. 

4.3 Power Consumption : 

Power consumption per tonne of cement is 

about 150 kwh/tonne of cement. It was intimated by 

the plant orficials that as par the plant designer/ 

supplier the power consumption par tonne of cement 

is 135 kwh/tonne of cement. 

S.O ANALYSIS AND SOLUTION 

At the time of the visit, one of the two 

D.G. Sets was under major breakdown. With no power 

from the grid and only one D.G. Set working, it was 

not possible to run either the raw •ill section on the 

cement mill section, kiln section was also stopped 

ror want or raw •eal. Yorking or raw mill section or 

the cement mill section was possible only when grid 

power was available. Uith the level of power cuts 

going as high as 80~ plant operations were suffering 

badly. In such a condition the plant has no option but 

to go for immediate repair of the second D.G. Set to 

keep the plant running at a reasonable level or 
production. 

The plant is presently experiencing on an 

a~erage one interruption per day. The average was 

earlier two interruption per day in 1985 and three 

interruptions per day in 1984. The interruptions lead 

to higher p~Yer consuMpticn and lower life or equipment 
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due to the mechanica~ electr1cal and thermal 
shocks experienced by it as a result of frequent 

starts/stops. 

The poYer consumption or the plant is on the 

higher side. The raw mill production has been 

95 tonnes per hour against its rated capacity or 

115 tonnes par hour. Similarly cement mill production 

is about 65 tonnes against its rated capacity or 

70 tonnes par hour. The loYer ·rates of production 

are one of the reasons of higher consumption. Due 

to rrequant interruptions and changeovers electrical 

equipment take higher current during starting which 

add to the pouer consumption. Arter every interruption, 

the equipment takes some time before its operation 

is stabilized again. It is necessary to investigate 

the reasons of loYer production rate of rau mill. 

The plant should also try to get perMission for 

synchronisation of the O.G. power ~nd grid poYar. 

It will give rlexibility ror ~anaging the available 

power and also reduce interruptions every time the 

grid power supplies are arfected. 

6.0 MAINTENANCE ASPECTS 

Dusty conditions in the plant arrect proper 

maintenance of electrical equip•ent. The plant is 

converting its main substation into a closed 

pressurised chamber to avoid ingress or dust. The 

low tension •otors are generally closed type and 

thararore the environmental errect is lesser. 



,----------------------------------------------

- 5 -

Maintenance planning far various equipment is 

generally good. The plant may try ta reduce ganer­

a tion of dust by dust sealing uherever possible, 

1.1atar sprays and having ~are dust collection points. 

SUGGESTIONS FOR REDUCING POWER CONSUMPTION 

1. Fan drives in the kiln section consume much 

po1.1ei::. Fans damper position may be checked and 

if these are Mora closed, the plant may consider 

reducing the Fan capacity by cutting the fan 

blades. This ~ethod of power reduction is 

generally applied for cooling fans in Japan. 

2. Bigger fans like I 0 Fan and cooler exhaust fan 

may have speed control drives e.g. slip 

recovery system to reduce power losses. 

3. Generally in the kiln section there are many 

air leakages. Oue to this, there is additional 

po1.1er consumption in I 0 Fan. Air leakages 

should be checked and prcper sealing may be 

provided. 



REPORT ON VISIT TO 

J & K CEMENT LIMITED KHREY (J&K) 

(22 - 23 DEC 1986) 

1.0 INTRODUCTION 

TEAi'! l'IEMBERS 

Mr Arihiro Takeda - UNOP Expert 

Mr H C Hans ) 
Mr A Ghosh ) - NCB Experts 

This report is based on studies carried out 

at J&K Ce•ents Li11i tad, Khrew ror two days. The data 

presented in this report was collected by making 

enquiries rrom the P,lant starr. Identification or 

technical problems is based on discussion uith the 

plant officials. The major problems baing Faced by 

the plant in the electrical Field are very poor quality 

of pouer with frequent power shut downs, lou voltage 

and frequency and maintenance of equipment as a result 

or high emission or dust. 

2.0 LOCATION 

This plant is located at Khrew, about 22 Kms 

from Srinagar in the State ar Ja•mu & Ka~hmir. 

3.0 PRODUCTION CAPACITY OF THE PLANT 

The J & K Cement Plant was commissioned in 1982. 

It has twa small SP Kilns, each or 300 tonnes per day 

capacity. The capacities of raw •ill and cement mill 

are SS TPH and JS TPH respectively. 
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The maximum power demand of the plant is 

5.5 MVA. There are two transror•ars ar 5 ~VA each 

at 33/6.6 KV with on load •anually operated tap 

changers. Operations or these transror•ers are 

controlled by state electricity board. The plant has 

installed an automatic voltage regular which has an 

operating range or 5.4 KV to 7.0 KV. The plant intends 

to install one more automatic voltage regulator after 

the second transformer in early 1987. 

4.0 NATURE OF ELECTRICAL PROBLE~S 

The plant is facing the following major problems. 

4.1 Power suooly : 

The plant is facing very poor power position 

with frequent shutdowns., very lov voltage and frequent 

voltage and frequency fluctuations. The voltage level 

goes down to as low as S KV at the •aximu• tap 

position or transror•ers which is even beyond the 

operating range or tha automatic voltage regulator 

which has bean installed artar one of the two trans­

formers to boost up the voltage level. Alonguith the 

voltage, frequency also goes down to as low as 

45 - 46 HZ. 

At tha ti~a or the visit, the AVR was also 

not working. It was infor•ad by the plant official• 

that it got da•aged in November 1986, probabely as 

a result or a high voltage surge at the ti•• or 

restoration of supply when the load on the systa• was 

negligible. The system did not have high voltage 

protection. The supplier's circuit breaker at the 

plant site did not trip at th• ti•• or da•aga. 
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4.2 ~aintenance Proble• : 

Due to very dusty conditions in the plant, 

frequency of •aintenance is high. It was infor•ed 

that maintenance schedules for various equip•ent 

have been prepared but due to very irratic power 

conditions, it is generally not possible to do the 

•aintenance as per schedule. It was also informed 

that burning rate of motors below 10 H.P. is high. 

These are generally air slide ~otors which take high 

starting current for a longer duration. 

The plant has four bulk oil H. T. breakers which 

are giving a lot of maintenance problems. 

4.3 PoYer consumotion : 

The pouer consumption is about 1 50 kwh per 

tonne of cement Yhich is on the higher side. 

s.o ANALYSIS ANO SOLUTION 

s.1 Power supply prob le• • • 

The plant is getting rap aired the damaged 

AVR. To provide adequate protection to it, a new 

circuit breaker is being installed before the AVR 

and high voltage protection is also being incorporated. 

Th• plant is alse planning to install another AVR on 

the second transformer. Yith these new installations, 

the problem is expected ta be partially solved. Yith 

the existing power system, it is difficult ta solve 

th• problem fully, it is suggested that the plant 

should install D.G. Seta to tid• over the proble• of 

power scarcity. 
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~aintenance af Eauioment : 

i/ With the installation of a new AVR and repair 

or the existing one, power supply position i3 

expected· to improve. It is suggested that 

equipment maintenance schedules be adhered to 

as far as possible. 

ii/ Burning rate of air slide ~otors uhich take 

iii/ 

high starting current for a longer duration is 

likely to ~ome down with lesser starting 

operations when the supply becomes comparatively 

stable. 

The bulk oil circuit breakers have become 

almost obsolete. The plant may plan their 

replacement with other 110 darn types of circuit 

b raak ers. 

iv/ Vacuu• cleaners may be used in place of blowers 

for cleaning motors etc to affect better 

cleaning. 

Power Consumotion : 

1/ One of the main raasonsor higher power consumption 

is frequent trippings of plant equipment. A 
lot of power is lost during starting/normal­

isation or equipment. 

ii/ Motor sizes or raw mill/cement Mill appear to 

ba higher. Actual load conditions may be 

check ed. 

iii/ Production rates or raw mill and cement 11ill are 

low. The reasons or lesser TPH require to be 

in11estigatad. 
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iv/ Idle running or equipment mainly during 

nocmalisation or kiln section after 

stoppages contributes to higher power 

consu•p ti on. 




