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Preface

Industrial Training during studies helps the students to expose themselves to
the industrial environment, which cannot be simulated in the classroom. It helps
students to make them aware of the rapid developments being made in the
industry, as the needs of the industry are changing due to rapid change in
technology, management practices, competitive quality & productivity etc
U.P.E.S. has really made a sincere attempt by detailing their students for industrial
training.

On Project training has helped me to appreciate the theoretical knowledge
gained by me in the class room. It has taught me the importance of teamwork,
punctuality & the sense of responsibility. It has helped me to understand the
psychology of the workers, their habits, attitude & their approach to the problems.

Apart from that it has given me good exposure to the current technological
developments relevant to my subject of studies.

I avail this opportunity to thank UNIVERSITY OF PETROLEUM &
ENERGY STUDIES for detailing me for this industrial training, the coordinator
for his guidance & the Bharat Heavy Electrical Ltd. for imparting me the
practical knowledge in the industrial field.

APOORV CHAUDHARY
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BHARAT HEAVY ELECTRICAL LIMITED-
A CORPORATE GIANT

BHEL was established nearly 40 years ago to become the most important
symbol of Heavy Electrical Equipment industry in India and rank amongst the
first few in world. It is the largest heavy engineering and manufacturing
enterprise of its kind in India with well- recognized track record of
performance, making profits continuously since 1971-72.The company
achieved a turnover of Rs.105200 Million and Profit before Tax Rs 16060
Million. BHEL caters to core sector of Indian economy viz. Power Generation
and Transmission, Industry, Transportation, Telecommunication, Renewal
Energy Defence etc. The wide network of BHEL’s, 14 manufacturing
divisions, 4 Power sector regional centers, over 150 project site and service
centers and 15 regional offices enable the company to be closer to its customer
and provide them with suitable products, system and services at competitive
prices. Having attained ISO 9001, 14001 certification , BHEL is now on its
journey towards TQM .The Company inherent potential coupled with its strong
performance over the years has resulted in it being chosen as on of the
Navratna PSUs which enjoy the support from the government their endeavors
to become global players. with its prudent financial management. BHEL
occupies an all-important niche as evident by its ranking by CII amongst top
eight PSUs based on financial performance. Recently in survey conducted by

business India, BHEL has been rated as 7" Best Employer in India.
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HEAVY ELECTRICAL EQUIPMENT PLANT, HARDWAR:

Heavy Electrical Equipment Plant, Hard war of this Multi-unit corporation
with its 7467 strong highly skilled technicians, engineers, specialists and
professional experts is the symbol of Indo Soviet and Indo German
Collaboration. It is one of the four major manufacturing units of the BHEL.
With turnover of 1400.25 crores and PBT of Rs. crores, HEEP added
MW of power to the National grid during 2004-05. HEEP is engaged in the
manufacture of Thermal and Nuclear Sets up to 1000MW, Hydro Sets up to
HT Runner dia 6300mm, associated Apparatus Control gears, AC& DC
Electrical machines and large size Gas Turbine of 60-200 MW. HEEP
Hardwar contributes about 44% of India’s total installed capacity for power
generation with total capacity of Thermal, Nuclear & Hydro Sets of over
45000MW currently working at a Plant Load Factor of 76% and Operational
Availability of 86%..

HISTORICAL PROFILE:

The construction of heavy electrical equipment Plant commenced in

Oct.”19637after  indo-soviet technical co-operation agreement in
Sept.”1959”The first product to roll out from the plant was an electric motor in
January 1967.This was followed by first 100 MW Steam Turbine in
Dec.1969and first L00MW Turbo Generator in August 1971.The plant’s “break
even” was achieved in March 1974.BHEL went in for technical collaboration
with M/s Siemens, Germany to undertake design and manufacture to large size
thermal sets upto a unit rating of 1000 MW in the year 1976.First 200 MWTG
set was commissioned at Obra in 1977.The continum of technological
advancement subsequently saw the commissioning of 500 MW TG Set in 1984

.The technical cooperation of Gas Turbine manufacture was also signed with
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M/s Siemens Germany. First 150 MW ISO rating gas Turbine was exported to
Germany in Feb”1995”.0ur 250 MW thermal set up at Dahanu Plant of BSES
made a history by continuous operation for over 150 days and notching up a

record plant load factor greater than 100%.

KEY COMPETITORS:

Power Sector Giant of the World viz. Siemens Germany, ABB, General

electric of USA etc. are the major competitors of HEEP. All these are the
MNC’s and enjoy huge financial and R&D backup.

CORPORATE CITIZEN:

HEEP Hardwars Strategic plans and its policy & strategy are commensurate
with BHEL Corporate / strategic Plan . As first PSU to adopt Corporate
Planning as a process . Board meetings for long —range development , BHEL
has always guided other PSU’s in their Corporate planning process .Board
meeting , monthly Management Committee meetings, Annual Revenue Budget
exercise , Mid term reviews , Apex TQ council reviews, Personnel Heads
Meet, Quality Heads Meet , Technology Meets , Product committees meetings,
Inter-Unit Quality Circle Meets etc. are the some of crore strengths of BHEL

Corporation’s vast network.
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COMPANY'S BUSINESS MISSION AND OBJECTIVES

BUSINESS MISSION

Je e dede e o do Koo e dedede de do do Ko Ko Ko do e ke

To maintain a leading position as suppliers of quality equipment, systems
and services in the field of conversion of energy, for application in the areas
of electric power transportation, oil and gas exploration and industries.
Utilise company's capabilities and resources to expand business into allied
areas and other priority sectors of the economy like defence,
telecommunications and electronics.

BUSINESS OBJECTIVES

KA KKK ARAAXARKXAXAX AR KXARAAN

GROWTH:-

To ensure a steady growth by enhancing the compititive edge of BHEL
defence, telecommunication and electronics in existing business, new areas
and international operations so as to fulfill national expectations from
BHEL.

PROFITABILITY:-

To provide a reasonable and adequate return on capital employed, primarily
through improvements in operational efficiency, capacity utilisation ,
productivity and generate adequate internal resources to finance the

company's growth.
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CUSTOMER FOCUS:-

To build a high degreee of customer confidence by providing increased
value for his money through international standards of product quality,

performance and superior services.

PEOPLE- ORIENTATION:-

To enable each employee to achieve his potential, improve his capabilities,
perceive hie role and responsibilities and participate and contribute
positively to the growth and success of the company. To invest in human
resources continuously and be alive to their needs.

TECHNOLOGY:-

Achleve technological &¥egllanea 1n operations by development of
indigenous technologies and cfficient absorption and adaptations of
imported technologies to suit business need and priorities and provide the
competitive advantage to the company.

IMAGE:-

To fulfill the expectations which stakeholders like government as owner,

employees, customers and the country at large have from BHEL.



UNITS OF BHEL

» HEAVY ELECTRICAL EQUIPMENT PLANT
HARDWAR DIVISION.

» CENTRAL FOUNDARY FORGE PLANT
HARDWAR DIVISION.

> HEAVY POWER EQUIPMENT PLANT
HYDERABAD DIVISION.

> HIGH PRESSURE BOILER PLANT
TRICHY DIVISION.

» HEAVY ELECTRICAL PLANT
BHOPAL DIVISION.

> TRANSFORMER PLANT
JHANSI DIVISION.

> ELECTRONICS DIVISION,
BANGLORE. ,

> INDUSTRIAL VALVES PLANT,
GOINDWAL.

> BOILER AUXILIARIES PLANT,
RANIPET.

» ELECTRO PROCELAIN DIVISION,
BANGALORE.

> INSULATOR PLANT,
JAGDISHPUR.

» COMPOMENT FABRICATION PLANT,
RUDRAPUR.

> COMPONENT FABRICATION PLANT ,
RUDRAPUR

> HEAVY EQUIPMENT REPAIR PLANT, VARANASI .



PRODUCT PROFILE

PRODUCT CAPACITY RATINGS

* Thermal Sets

* Hydro Sets

* Gas Turbines

* Light Aircraft

* AC / DC Machines

* Apparatus and Control Gears

* Steam Turbines for combined
cycle power plant

* Heat Exchangers / condensers

* Medical Equipment

* Super Rapid Gun Mount

Upto 1,000 MW

Maximum hydro runner

turbine diameter 6,600 manufacturing
upto 115 MW
60,200 MW 150 ratings
Two Seater
5,20,000 KW
To match with the power equipment

Various combinations

Manufacturing upto 800 MW ratings
Linac (for cancer treatment)

Naval Guns
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KEY CUSTOMERS AND SUPPLIERS

The Power supplier of the country National Thermal Power Corporation,
NHPC, NPC, and other IPPs and various State electricity Boards, are the key
external customers of HEEP Hardwar. HEEP has a long standing-relationship
with its customers. Power Sector-Regions, Power Sector Technical Services
and other sister unit of BHEL are the key Internal customers. Manufactures of
Casting and Forging, ETS, Steels including alloy steels, component of the
product non-ferrous and insulating materials, equipment etc. are its suppliers.
Some of the key suppliers are Collaborators M/s Siemens Germany, sister unit
CFFP, SAIL, near by Ancillaries developed by BHEL etc.To further strengthen
the relations, one to one long term cooperation meetings are being held by

BHEL with its 200 major suppliers on regular basis.
MAJOR MILE STONES

1975  Job Redesign concept'launched for FIRST time in India.

1978  Well documented Suggestion Scheme launched.

1982  Launched Productivity Movement & Quality Circle. Concept

1993  Accreditation of ISO 9001 quality System. |

1995 Adopted EFQM model of TQM for achieving Business
Excellence.

1997 BHEL one of the 9 PSE’s declared “Navratna” by Govt. of India .

1997  National Productivity Award for HEEP by the President of India .

1998  Certificate of Merit by National Productivity Council for

outstanding performance for 2" consecutive year.

1998 Accreditation of U stamp.
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1999 Accreditation of R Stamp from National Board of Boiler and Pressure

1999

1999

Vessel Inspector, USA .
AD-Merkblatt HPO Recertification by RWTUV for Gas Turbine

Combustion Chambers

INSAAN Award for Excellence in Suggestion for 9" consecutive

year

1999 Launching of 5s concept

1999

1999
2000
2001
2001

2001
2002

2002
2002

PCRI recognized as Environmental Lab by Haryana State Board for
Prevention and Control of Pollution

Accreditation of ISO 14001-Enviornment management system

CII Site Visit for CII-EXIM Business Excellence Award-2000

Top Management TQM Workshop at Rishikesh and HRDC

lth

INSAAN Award for excellence in Suggestion for 1 consecutive

year
Launching of QTM & RCA at HEEP Hardwar by CMD
Launching of delivery Index , Turnover Index and Manufacturing
Index

Accreditation of ISO 9000-2k

JBE Workshop of Apex TQM Group at Tehri to evolve Business

policy and CSF
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TOTAL QUALITY FOCUS:

To face the increased competition from MNCs(due to liberalization policy of
Government) in early 90’s and to enter European market we moved towards
ISO 9000 Certification.Concept of Business Excellence through EFQM Model
was launched in entire BHEL on pilot scale in Oct.”1995” In 1997 HEEP
launched TQM in the entire Plant and since then Self-Assessment is done
every year in September.Based on feedback Report of Assessment, critical
success factors are identified.and TQ action plans are drawn. The philosophy
of ISO 9001 ,TQM and ISO 14001 has been integrated BHEL Hardwar for
ultimately achieving “BUSINESS EXCELLENCE”.HEEP Hardwar plant is
accredited for ISO 9001 and ISO 14001 and is now on march towards TQM.5-
S was launched in March 1999 in a big way and now it has become a way of
life in the organisation.In 2000 HEEP applied for CII-EXIM Business
excellence award and site visit was conducted bu CII team in Seot.”2000.Cii
feedback has gone a log way in carrying out further improvement plans and

giving a structured thrust to TQM movement

In July 2001, Unit’s TQ Council reviewed the TQ Action Plans 2001-02 for its
effectiveness and impact on accelerating the pace of improvement and
consequent TQ Score.Executive Director laid the challenge of achieving the
TQ score of 650.With an objective to bring awareness about he CII-EXIM
Business Excellence Model amongst the Sr. Executives, the first ‘Top
Management TQM Workshop’s held at Rishikesh during oct.2001Executive
Director who is TQ Assessor also, himself steered the Workshop with
assistance from some experienced TQ Assessor of HEEP.It followed by second
Top Management TQM Workshop steered again by Ed was held at HRDC on
Oct’29,2001.Subsequantly the third Top Management TQM Workshop was
held in Nov’2001,where-in Sr.Counsellor,CII deliberate the detail onBest
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practices of TATA STEEL-the winner of ‘CII-EXIM Business Excellence
Award 2000’°.Simultaneously ,TQ Assessors training programme for the select
group of young managers(to be developed as Think Tanks)was organized in
Nov’2001.To give further boost Apex Group was formed.Apex Group
developed “Roadmap to Business Excellence” based on Criteria Linkage of
CII-EXIM BusinessModel and the initiatives taken at Hardwar was drawn by
the group and it was widely circulated amongst the employees through special
issue of Hardwar Current in April 2002. To be a responsible corporate citizen
and to meet exacting international standards in occupational health, safety and
environment, BHEL continued re-certification of all its units/ divisions for
OHAS-18001 Occupational Health and Safety Management System as well as
ISO-14001 Environmental Management System. BHEL' journey in Total
Quality Management (TQM) received a boost when all Four major division
of BHEL viz Trichy, Hardwar, Bhopal and Hyderabad along with Power
Sector Northern Region received the coveted CII- EXIM commendation
certificates. Other significant achievements included:

- 'IMC Ramakrishna Bajaj National Quality Award 2004' to BHEL's
Ranipet plant making it the first PSE to win this award.

- BHEL's Hyderabad plant was adjudged the 'Best Organisation in
promoting Quality Circles' for the second consecutive year by QCFI
chapter convention.

For contribution to the Renewable Energy sector, the SESI2004: PVSEC
Award for Applications', was conferred on BHEL's Electronics Division, by

solar Energy Society of India.
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BUSINESS POLICY:

“In-line with Company’s Vision, Mission and values, we dedicate
ourselves -to sustained growth with increasing positive Economic Value

Addition and Customer focussed business leadership in the Power and

Industry Sector.

CRITICAL SUCCESS FACTORS:

e Increase Orders of Spares/Services to 230 Cr.

e Decrease Capital employed by Rs. 120 Cr.

e Saving in Material Cost by 16 Cr. i.e. 5%- Rs. 4 Cr.

e Decrease in indirect material +miscellaneous expenses by 5%- Rs. 4 Cr.

e Effective implementation of QTM/RCA/CTQ |

e Strengthening Internal customer concept

e Development of an Incentive Scheme

e Reward Scheme including EXCEL Awards

e Effective implementation of PMS

e Effective Contract Management

e Technology Upgradation
‘Excellence triangle’ for each Critical Success Factor is now being drawn
comprising improvement projects. These projects will be Centrally registered
under On-line Central Registration system to be developed for it. While CSF
Champion will take the total stock of position in the improvement projects
undertaken in his respective CSF, progress of individual projects will be

reviewed by Area TQ Council (ATQC) and Functional TQ Council (FTQC).

One of the major strengths of HEEP Hardwar is its free, open and consistent

work culture for making continuous improvement evident from the participation
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of employees in Suggestions and Quality Circles. To recognize their efforts
various productivity drives and competition are organized through out the year
and Executive director awards the winners in the special Award Distribution
Functions. The journey to excellence is unending .It is a continuous search with
commitment and belongingness. Sky indeed is not the limit for perfection. The
transition has strongly experienced a silent internalization with a blend of
commitment of the existing human resource for creating benchmarks for
excellence. The emergence of role models and clear-cut driving force at the top
provide an anvil to unleash the potential, which remain unexplored in search of
“Attitude to perform”. The surge has started and is getting communicated

down the . BHEL today through TQM is on march towards excellence.



SWOT ANALYSIS

Low cost producer of quality equipment due to cheap labour and
fully depreciated plants.

Flexible manufacturing set up.

Entry barrier due to high replacement cost of its manufacturing

facilities.
Comprehensive turnkey experience from product design to

commissioning.

High working capital requirement due to its exposure to cash starved
SEBs (State electricity boards).

Inability to provide project financing.

High expected growth in power sector (7000 MW/p.a.needs to be
added).

High growth forecast in India’s index of industrial production would
increase demand for industrial equipment such as motors and

compressors.
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Sterling Performance with new landmarks
Company scoresa double
- Turnover above Rs.100,000 Million

Net Profit over Rs. 10,000 million.

Rs.Million 86620 105200

: Value Added (EVA) Rs. Million

Profit Before Tax (PBT) Rs. Millon 10150 16060
58 o
 NetProfit (PAT)  Rs.Milion 6580 . 10020 1

 Turn over at Rs 10,5200 Million was growth of 21%on top of
16% achieved in 2003-04 Net profits at Rs. 10,020 Million
witnessed a jump of 52% over that of 2003-04. Further, this is

- the highest turnover growth rate achieved in last two decades.

< EVA at Rs. 5,180 Million up by 42% over that of Rs. 3,660

* million achieved in 2003-04

% Highest ever order inflow of Rs. 180,160 Million- while
operating in intensely competitive national & international
markets. Maximum EPC/Turnkey contracts in a year-6 out of 8
orders for thermal power projects.

to6 000000000000 OOSE
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“ New benchmark created in execution of power projects.
Ramagundam (500MW) STPS (unit7) was synchronized in a

- record time of 36 months & 10 days.

* Installed equipment performance improves further BHEL
supplied thermal sets record a new high in PLF at 75.7% - 1.4%

. . BRI
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more than the national average and operating Avilibility of BHEL
supplied thermal sets reaches 84.3%. Furhter, of the 27 power
station awarded Govt. of India's Shield for excellent performance
23were equiped with BHEL's power generating equipment.

B Furhter success in overseas business achieved with first
ever export order for 63 MW (ISO) Combined Cycle Power Plant
(CCPP) in Australia. A maiden order for mainline Locomotives
from Sudan marked BHEL's entry into a new market with new
product.

BHEI is gearing up to enhance its annual manufacturing
capacity from the present 6,000 MW to 10,000 MW by March
2007 to cater to country's ambitious power capacity addition
programme. _

To maintain R&D edge World class centres of Excellence for
Computational Fluid Dynamics and Permanent Magnet Machines
established - ceating environment in crucial technology areas.
Furhter, India's first indigenously developed Thyistor Controlled
Series Capacitors for improving power flow and system stability in

400 KV system, successfully test-commissioned at Ballabhgarh.

T

BHEL has maintained the momentum gained in the last fiscal and

once again recorded an excellent performance, notching up sizeable

gains in all areas of its activity and reaffirming its commitment to '

Brightening Lives & Powering Progress'.
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ORDERS INFLOW
< During the Year ,BHEL secured orders worth Rs. 180,160 Million

from domestic & overseas markets. At the end of the year,
outstanding orders in hand for execution in future, stands at over
Rs. 318,000 Million- the highest ever both in physical as well as -

financial terms.

INTERNATIONAL BUSINESS

% Bhel achieved a physical export order inflow of Rs.4,480 Million
during the year

% Several prestigious orders were secured, ea,ch' one of which
signifies a major step forward towards for western consolidation in
international business: |

+ First ever export order for 63 MW(iso) Combined Cycle Poer
Plant from Clough Australia fro western Energy Pvt. Ltd.
Australia.

+ Largest oveseas orders for compressors- onerfor Lekhwair and

| three for Yibal projects of Petrolium Development Oman.

+ First- ever export order from sudan for six 2200 HP & two 1700
HP Diesel Electric Locomotives for sudan Railways. This is the
first ever export order form Sudan as well as the maiden export
order for mainline Locomotivereceived by BHEL.

+ First ever export order for supply and suppervision of 15.3 MW
STG package from thiland placed on BHEL Thai Carbon Black

Co. Ltd., Thailand.-
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+ Largest overseas orders for supply of solar cells and PV
Modules to Italy & Germany. The orders were secured from SE
Projects, Italy and IRROn, Germany, further expanding BHEL's
presence in the export market for photovoltaics.

Continued focus on After-sales Services led to orders for spares &

services from Bangladesh South Korea, Kazakhstan, Cyprus,

Oman, Sri Lanka, Malta, Malaysia Greece and China.
APITAL INVESTMENT & ASSET MODERNISATION

BHEL is implementing a phased investment programme of
Rs.8000-10,000 Million aimed at enhancing its installed
manufacturing capacity of power plant equipment to 10,000 MW
per annum. This should enable the company to pay a major role in

poer plant capacity addition programme of counfry in future .

An Investment of Rs. 1,550 Million was made under capital
programme, during the year, to enhance the competitiveness of
key products/areas through completion of ongoing modernization
schemes, capacity augmentation and replacement of ageing
faclities. In addition, Rs. 390Million was spent on refurbishment
and modernization of existing machines tools for realizing better
accuracies and reliability leading to enhance productivity.
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FINANCIAL PERFORMANGCE

< Bhel notched up itshighest turnover of Rs 105,200 Million,
crossing the Rs.100,000 Million figure mark for the first time
compared to Rs. 86,620 Million of the previous year. The turnover
growth of over 21% has been achieved on top of 16% achieved in
2003-04. Further, this is the highest growth rate received in last

two decades.

% The Company's Net profit (PAT) surged by 52% at Rs.10,020
Million against Rs 6,580 Million in the previous fiscal, profit Before
Tax (PBT) also rose by 58% at Rs. 16,060 Million, during the
Year. An all- time high interim equity dividend of 35% was paid for
fiscal 2004-05, maintaining the track record of paying dividends
uninterruptedly for the last 29 years. |

% Earning per Share (EPS), during the year has gone up to Rs. 40.9

- an increase of 52% over that achieved in 2003-04.

< EVA surged to Rs. 5180 Million registering an increase of 42%
over that of Rs. 3,660 Million in 2003-04.

< Value Added per Employee went up to Rs.9.92 lakh from Rs.8.37
Lakh in 2003-04 and Net Asset Value (NAV) per share increased
to Rs.248, from Rs.216 in the previous year, indicating the
instrinsic strength of the company.




960086898 F

< Total export turnover (Physical+Deemed ) stood at Rs.23,310
Million during the year, accounting for over 22% of thevcompany‘s

turnover during the year.

Sustained performance by the company became possible as a result of
strategic management with a blend of appropriate measure including
improvements in operational efficiencies, benchmarking against
international standards, prudent financial management, upgrading

manufacturing facilities and dynamic HRM policies.

Major credit rating agencies like ICRA and CRISIL have reaffirmed their
faith in BHEL's strong fundamentals and commendable performance
during the year, by retaining the highest rating for the company’s debt and
deposit programmes. This also reflects the company's dominant position in

the domestic power generation and electrical equipment market.
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CHALLENGES BEFORE THE MAINTENANCE MANAGEMENT:

Maintenance of old machines & equipment

Matching the demand of increased Production targets
& reduced delivery

Depleting Manpower

Complex maintenance of Modern machines

Enhanced requirement of availability of machines and
equipment

Spare parts management

Development of Service providers
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MAINTENANCE:

“Maximise availability and enhance capability of m/c tools, equipment,
plants & services through technology up-gradation employing latest
maintenance techniques”

There is an old saying among maintenance personnel: “Engineering has it
for a year, but maintenance has to live with it for 20 years.” this goes with
engineering saying: “get it out the door; we can always fix it on someone
else’s order historically, the maintenance function was seen as a non-core
service organization that did not contribute to competitiveness.
Actually maintenance is an age —old function, which developed and -
progressed, knowingly or unknowingly, along with the operation of the
equipments/machines. in early ages, maintenance was not a separate identity
but the job of maintenance was considered as part and parcel of operator’s
job.

Objective of maintenance

(a) Timely & Quality repair

(b) Increased Machine Availability through more stress on preventive
maintenance

(c) Root cause analysis of failures & take appropriate preventive measures.

(d) Improve machine accuracy & life through rebuilding

(e) Modernization & retrofitting to enhance the machine capability

(f) Development of skills and competencies




Coeeessesceceeee e

Purpose of maintenance

The main purpose of maintenance in an industrial perspective is to reduce
the business risks. In general, operation and maintenance is synonymous
with high level of availability, reliability and assets operability linking
directly with production capacity, productivity and business profit.

MAINTENANCE FUNCTIONS

To get a smooth reliable and cost effective maintenance in a company,
different functions in the company has to be coordinated and not only the
maintenance department alone. Primarily it affects questions of economical
technical and organizational nature at a system level. Maintenance Function
is the more dominant amongst those. Earlier the objective of maintenance
function was considered to optimize plant availability at minimum cost.

Maintenance functions can be grouped in two categories — basic functions
and composite function

1. Basic function

(a) Replace: To remove an unserviceable item and install a
serviceable counter part in its place.

(b) Repair: The application of maintenance services, including fault
location/troubleshooting removal installation, and
disassembly/assembly procedures, and maintenance actions to
identify troubles and restores serviceability to an item by
correcting specific damage

(c) Overhaul: That maintenance effort prescribed to restore an item
to a completely serviceable/operational as required by
maintenance standards in appropriate technical publication.
Overhaul is normally the highest degree of maintenance
performed by the industry

(d) Rebuild: It consists of those services necessary for the
restoration of unserviceable equipment to a like new condition in
accordance with original manufacturing standards. Rebuild is the
highest degree of material maintenance applied to any
equipment.
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(e) Service: Operations required periodically keeping an item in
proper operating condition. lubrication is introduction of any

various
substances between sliding surfaces to reduce wear and friction.

(f) Inspect: To determine the serviceability of an item by comparing
its physical, mechanical, electrical characteristics with
established standards through examinations.

(g) Test: To verify serviceability by measuring the mechanical or
electrical characteristics of an item and compare those
characteristics with prescribed standards.

(h) Adjust : To maintain, within prescribed limits, by bringing into
proper or exact position, or by setting the operating
characteristics to specified parameters

(i) Align: To adjust specified variable elements of an item to bring
about optimum or desired performance.

(j) Install: The act of emplacing seating or fixing into position an
item, part, or module in a manner to allow the proper functioning
of an equipment or system.



2.COMPOSITE FUNCTIONS :

(2) Protecting the buildings, structures and plants.

(b) Reducing downtime and increasing equipment availability

(c) Controlling and directing labour forces,

(d) Economy in maintenance department

(e) Maximizing utilization of available resources,

(f) Ensuring safety of utilization and reducing environmental pollution,

(g) Cost reduction and cost control; Also helping in costing of individual
jobs and departments,

(h) Preparing maintenance budgets,

(i) Waste reduction and waste recovery
(j) Improving technical communication,

MAINTENANCE OBJECTIVES :

Maintenance purposes, functions and objectives are inter-realted and are
overlapping to some extent. Maintenance objectives for a big industry
BHEL follow these maintenance:

1. To maintain plants and equipments at its maximum operating
efficincy, reducing downtimes and ensuring operational safety.

2. To safeguard investments by minimizing rate of deterioration and
achieving this at optimum cost through budgeting and controls,

3. To help management in taking decision on replacements or new
investments and actively participate in specification equipment selection.
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4. Help in implementation of suitable procedures for procurement,
storage and consumption of spares, tools and consumables etc.

5. Standardization of spares and consumable in conformity with plant,
national and international standards and help in adoption of these
standards by all users in the plant.

6. Running of centralized services like steam generation & distribution,
water supply air supply and fuel supply.
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FAILURE MODE:

Failure mode generally means the category, type style, way or status of a
failure event. The term “Failure mode” is often in all failure analysis etc.
It fosters good communications since every one knows what is important
and it also provides a basis for a common understanding of what the
facility’s needs are.

FAILURE ANALYSIS: |
Defect Analysis or fault Analysis is generally similar approach in

- industrial maintenance scenario. through one may argue that Defect
Analysis covers wider areas than Failure Analysis, but henceforth, we
would use the term “ Failure Analysis” to include all defects, faults and
failures etc in industries. It involves investigation of reason as mentioned
in the basics above. We may use different types of visual inspection,
electrical testing, on destructive evaluation, destructive

Evaluation and other examinations .
1) proper Failure Mode deter mention
2) fatigue analysis
3) overloads
4) stress corrosion cracking

FAULT TREE ANALYSIS: (FTA) is logical structured process that can
help identify potential causes of system failure before the failure actually
occur. The most serious fault/failure, such as explosion, toxic releases
breakdown, damage malfunction etc is selected as the top level Event/fault.
A fault tree is then constructed downward by relating the sequences of
events.

EVENT TREE ANALYSIS: (ETA) It is a visual representation of all
the events, which can occur in a system. As the number of events increases,
the picture fans out like the branches of a tree. The event tree displays the
sequences of events involving success and failure of equipments.

ROUTE CAUSE ANALYSIS: (RCA) Route Cause Analysis is
normally done in those unwanted situations which consume resources and
causes problems and dealing with it rather than simply continuing to deal
with the symptoms. It consider mainly following four points —
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1) How does one determine which situations items are for root cause
analysis?

2) How does one figure out what the root cause is?

3) Does the removal of the cause entail less resources expenditure than it
takes to continue to deal with the symptom?

4) Removal of route cause.

ROUTE CAUSE FAILURE ANALYSIS: Is another name for similar
technique, specifically for maintenance. RCFA focuses on eliminating the
risk of recurrence of the failures by identifying the physical, human and
latent systems roots that lead to the failure. RCFA is a simple, yet
disciplined process used to investigate, rectify and eliminate equipment
failure, and it’s most effective when directed at chronic breakdowns. RCFA
combined with RCM (Reliability Centered maintenance) gives a successful
formula for maintenance.
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TYPES OF MAINTENANCE

BASIS OF SELECTING MAINTENANCE SYSTEM:

Maintenance types are methodologies and software programmers which
balance maintenance costs against the impact of plant failure. By optimizing
equipment maintenance strategies against both target availability and the

penalty of failure, you can optimize your assets life-cycle costs.

There are various reasons for evaluating maintenance systems such as-
(a) Set of tasks that should be performed and their frequency,

(b) With aging of the plant a different mix of tasks is need to maintain
reliability.

(c) The plant operators may want to reduce maintenance expenditures
without elevating risks or reducing reliability.

BREAKDOWN OR EMERGENCY MAINTENANCE
In such maintenance, repair is done after failure has already occurred. The
equipment is allowed to run undisturbed till it fails. Only when the
equipment fails to perform designated functions or comes to a grinding halt,
any maintenance or repair job is taken.

(a) Number of equipments are few,

(b) Equipments are simple and repair does not call for specialists or

special tools.

* (c) When sudden stoppage of the equipment will not cause severe
financial loss in terms of delivery commitment or further damage to
other equipments.

(d) When sudden failure will not cause any severe safety or
enyironmental hazards.
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CORRECTIVE MAINTENANCE:

Corrective maintenance means maintenance actions for correcting or
restoring a failed. Its scope is very vast and may include different types
of actions from small actions like typical adjustments and minor redesign
of equipment.

Corrective maintenance is generally one time task; once taken up,
completed fully. Each corrective job may differ from other. Some bigger
corrective maintenance jobs may have the following stages-

Collection of data/information and analysis,
(a) Identify likely causes,
(b) Find out the best possible solution to eliminate ‘those likely causes

(c) Implement those solutions etc

OPPORTUNISTIC MAINTENANCE: In multi component system,
with several failing equipments, often it is advantageous to follow
opportunistic maintenance also. Normally cost of changing several parts
together is much less than the sum of the costs of several separate
replacements. :

Opportunistic maintenance is very useful for non-monitored
components. For non-monitored components, which are inaccessible and
can not be inspected without changing, such replacement policy may be
considered.

ROUTINE MAINTENANCE: Routine maintenance is the simplest but
very essential form of maintenance system. Earlier the routine
maintenance was considered about preventing failures. Today routine
maintenance is being considered about avoiding, reducing or eliminating
the consequences of failures. The small and critical defects, observed
during such inspection, are rectified immediately and bigger jobs are
planned for rectification during next available shutdown.

Routine maintenance is not necessarily need based. in a equipment some
motor be running for 4 hours a day and some others may be running 20

e N s b g L
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Hours a day but, in routine maintenance, all may be inspected at the same
frequency.

PREVENTIVE MAINTENANCE: Preventive maintenance has a vast
scope. As the name applies, it may include any action to prevent
equipment failure. An enhanced preventive maintenance may include
predictive maintenance , CBM,CMMS, Proactive maintenance etc
Analysis ,assessing new reliability and other requirements and planning
of new PM programmers, integrating programmers of new or other
equipments with existing system if any , establishing system support
requirements and configuration .

Preventive maintenance is the planned maintenance of plants and
equipments (including and resulting from routine maintenance
inspections, others and condition monitoring etc.) in order to prevent or

. minimize breakdown and deterioration rates. It covers a vast area and

occasionally people get misled by its coverage.
In general, the various components of Preventive Maintenance are as
follows-

1) Check drawing, design and installation of equipments including
subsequent redesign and minor modifications, depending on specific
nature of problems.

2) Proper identification of all items, proper documentation and
codification; check — ‘

(a) Spares catalogues, equipment catalogues and inventory lists,
(b)Records,

(c) Job manuals and standard maintenance practices

(d) Maintenance wark orders and other pending work orders.

3) Periodic inspection of plant and equipments

(a) Use of checklists by inspectors and its frequency; shift wise, daily ,
weakly and monthly

(b) Well qualified and experienced inspectors.

(c) Preparing total defect list and its categorization,

4) Adequate lubrication, cleaning and painting of equipments; Changing
of oils and lubricates of system as per inspection reports,
5) Typical failure analysis and plan for their elimination
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6) Organization for preventive maintenance
7) Budget provision and control for repairs and preventive maintenance.




(s

3 @ @

VN VE TP B

{
v -

PR

)

PREDECTIVE MAINTENANCE (Pd M) :

A predictive maintenance approach strives to detect the onset of
equipment degradation and to address the problems as they are identified.
This allows casual stressors to be eliminated or controlled, prior to any
significant deterioration in the physical state of the component or
equipment. In Pd M, maintenance needs are based on the actual condition
of the equipment rather than on some predetermined schedule it involve
predating the failure before it occurs, identifying the root causes for those
failure symptoms and eliminating those result in extensive damage to
equipments. Thus there are three distinct stages of Pd M —

(a) Detection
(b) Analysis

(c) Correction
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‘. OPERATORS CHECK POINTS |
. @plan No. : Type of m/c : Month
Np Assembly Activity Frequency 1/12(314|5|6(7|8|9(10{11|12|13(14(15{16]|17|18(19|.
17 Op.Plateform Clean Daily
Zd' elescopic Cover Clean. Daily
3~ "|Chip Conveyor Check for material other Daily
B than chips specially
- tools, clamps efc.
4" (@Face plate and lead Clean lubricate with light | before / after every
: 'gcrew &nutofjaws.  |oil. loading /
unloading.
B(& Z lubrication. Oil level in lubrication Daily
tank SW68.
@uto tool changer Check oil level in its hyd. Daily
Tank SS 46 and visual
check for oil leakage.
7;'3%Head stock lubrication |Check oil level in head Daily
) stock SS 46 and its
’ f* : recirculating tank as well
as visual check for oil
ér leakage.
3. Tool cassatte holder  |Check oil levelin its hyd. Daily
g tank (SS 32)
9— Sliding cover of Clean its guideway & Daily
achine. lubricate.
0 ‘ééelescopnc Cover Clean & lubricate. Weekly
T lant system. Clean tank and replace Every Month.
coolant.
OPERATOR'S SIGNATURE
[ IMPORTANT INSTRUCTION
) Do not walk on telescopic covers when its motion
A Do not clean machine with compressed air.
I Move all the axis to extermes at least once in each shift.
> Do not clean m/c guideways, lead screws etc. with cotton waste . Unsilent free
* cloth for cleaning.
s ,
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INTRODUCTION

MAINTENANCE

Maintenance is a Department provides Maintenance for manufacturing
facilities; safety regulations are observed and are maintained within desired
level of accuracy to enable the respective manufacturing department to
produce quality products as assigned by the management within the scope of
HEEP BHEL Haridwar. Department has responsibility for Field

Maintenance and Shop Maintenance.

OBJECTIVES
Commensurate with HEEP’s Quality Policy and Works Engineering
& Services Manual, Mechanical Maintenance Department has
identified its objectives as under.

1. Commissioning and ensuring availability of all Machines for
manufacturing of products with in BHEL, HEEP’s scope of supply

by way of suitable Maintenance.

2. Timely arrangements of Spares required for mechanical

Maintenance.
3. To Develop Skilled Manpower.

4. Shop Maintenance Sections Shall ensure suitable
corrective/Preventive actions to be taken for Class A Category
Critical machines based on Pareto Analysis report received form

Maintenance Planning every month.

5. Shop Maintenance sections monitor regularly quality through
Measurement (QTM) index and is utilized thereof for continual

improvement of quality index.



6.

Feed Back from shop is analyzed for taking corrective & preventive

action.
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PRINCIPLES & POLICES

QUALITY POLICY: In its quest to be World-class, BHEL pursues

continual improvement in the Quality of its Products, Services and
Performance leading to Total Customer Satisfaction and Business Growth,
through dedication, commitment and teamwork of all employees.

POLE STAR STATEMENT

“Macximise availability and enhance capability of machine tools,
equipment, plants & services through technology up-gradation and

latest maintenance techniques”

GUIDING PRINCIPLE
ABCD to Z

' / « Accidents | \

+ Break-Down
« Complaints

+ Defects

ZERO >’” /
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SMARTER ACTION PLANS
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S — Specific

M — Measurable

A — Achievable

R — Result Oriented

T — Time Bound .

E — Evaluated periodically
R — Review Periodically

MAINTENANCE ETHICS

Building a strong maintenance culture
Truth telling

Proactive action

Seeing the invisible

Practicing RCA & 5S

Being fast learning

Managing Risk

Walk the Talk
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5S & OEE

ELEMENTS OF 5°S

il el e

SEIRI
SEITON
SEISO
SEIKETSU
SHITSUKE

ADVANTAGES OF 58

[ ] [ ] ° [ ] [ ]

Nice to work in a Clean, Beautiful, Organized Workplace
Time taken to reach things minimized

Lesser time wasted in material handling

Problems detected fast

Machine / Production down time reduced

Lower cost of production

More usable space

Better preventive maintenance

Higher employee involvement

Reduction in errors / defects due to standardized procedures
Consistent and better quality product

Higher productivity '

Lesser accidents

Higher Employee morale

More time for improvement activities/



OVERALL EQUIPMENT EFFECTIVENESS (OEE)

OEE- indicates the latent capacity of any manufacturing Plant & helps to
focus on improving the performance of Plant & Machinery.

OEE- is an essential Tool to improve equipment effectiveness by
creating- Operator as well as Organizational awareness to the current
accepted losses.
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FEATURES OF OEE

OEE PROCESS INVOLVES 06 BASIC ACTIVITIES;
A) AUTONOMOUS MAINTENANCE,
B) QUALITY MAINTENANCE,
C) PLANNED MAINTENANCE,
D) FOCUSSED IMPROVEMENT,

E) OPERATION AND  MAINTENANCE
TRAINING,

F) SAFETY & ENVIRONMENT (5S ACTIVITIES

SKILL



U RORORORDR I RORC S RCROR SR R RO i I

o e

‘ L\ - {

L

N

w

~ o

(00}

RS R R R

T@A?

DETAIL ACTION PLAN OF OEE IMPLEMENTATION

Activity

Identification of core activity
machines

Education (By GKW on
machines)

Installation of measuring system

External Audit

Internal Audit ( As per format-1)

Preparation of Audit report &
Data for losses and corrective
action with time schedule.
Review of Status by Block
Head.

Review by Concerned Product
Manager.

Date of Completion

Responsibilit

Production

OEE Cell

Prod. / OEE C
OEE Cell

OEE Cell & Pr

OEE Cell & Pr

Block Head.

Product Mana




OPERATOR’S CHECK POINTS (SAMPLE)

& nut of jaws.

loading / unloading.

P Plan No. : Type of m/c : Month : Year :
S1.|Assembly Activity Frequency 3|4 3031
Op.Plateform Clean Daily
.4 | Telescopic Cover Clean. Daily
» |Chip Conveyor Check for material other than chips Daily
: specially tools clampes efc.
Face plate and lead screw |Clean lubricate with light oil. before / after every

X & Z lubrication.

QOil level in lubrication tank SW68.

Daily

["@ |Auto tool changer Check oil level in its hyd. Tank SS46  |Daily
i and visual check for oil leakage.
_C’ Head stock lubrication Check oil level in head stock SS 46 and|Daily
1 its recirculating tank as well as visual
1 check for oil leakage.
: 73 Tool cassatte holder Check oil level in its hyd. tank (SS 32) |Daily
' * 9 [Sliding cover of machine. [Clean its guideway & lubricate. Daily
-0 |Telescopic Cover Clean & lubricate. Weekly
'@ Coolant system. Clean tank and replace coolant . Every Month.
5 OPERATOR'S SIGNATURE

IMPORTANT INSTRUCTION

Do not walk on telescopic covers when its motion

Do not clean machine with compressed air.

PR

Move all the axis to extermes at least once in each shift.

Do not clean m/c guideways, lead screws etc. with cotton waste . Unsilent free cloth for cleaning.

aetima
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OEE CONCEPT

To calculate OEE we use the following formula. We take all the required
data for this calculation from shop and calculate OEE to improve the

productivity.

OEECONCEPT .

Performance Losses

Tool Elect.
Losses | Failure

Design /
Tech.
Delay

Autonom.
Maint.

Inspection
Time

Personal
Time

Chips
Cleaning

| Quality Losses

| Rework | Rejection
| Time Time

Target of OEE for 2005-06

Average OEE achieved during 2005-06

Target of OEE for 2006-07

: 48%
:52%
: 60%
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FIELD MAINTENANCE

FIELD MAINTENANCE GROUP

In-charge Field Maintenance group has the needed authority and
responsibility for ensuring following services through in-charges of
sections shown in organization chart under his charge have the
authority & responsibility to carry out their allocated tasks and may
delegate performance of any of their duties to those who report to
them in the spirit of Quality Policy.

(A) SHOP MAINTENANCE

Speedy response for attending breakdowns, compliance to preventive
maintenance schedule and monitoring breakdowns after preventive
maintenance

)

(ii)

(iii)

Concerned shop maintenance section shall associate with
respective technology departments in finalizing the specifications
at the time of selection of m/c tools & equipment, to be procured,
from the point of view of maintenance, requirement of spares,
training of maintenance personnel and commissioning agency.

Shop maintenance personnel shall associate with concerned
production personnel in guiding the machine operators regarding
cleaning, lubrication, inspection and tightening (CLIT) of m/c tools
& equipment.

Shop maintenance in association with concerned production
department shall finalize list of other important machines for
carrying out preventive maintenance for every financial year.

(iv) Critical machines list shall be updated every year by incorporating
alteration/addition made, if any, on the basis of information received
from central planning,

(v)

Depending upon the nature of failure of m/c tools & equipment
and corrective measures required to be taken, the maintenance
shall be categorized as under:-
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1) Break-down maintenance.

2) Preventive maintenance.

1. BREAK-DOWN MAINTENANCE

(1)

(ii)

(iii)

(iv)

v)

Break-down reports of machine tools & equipment due to problems in
Systems/machine component/assemblies/control or due to m/c
inaccuracies received from shop (refer SMI-236) shall be registered
by concerned shop maintenance. Supervisor/in-charge of maintenance
section shall take prompt necessary steps/action to rectify the fault and
hand over back the machine/equipment to user on the same report.

A copy of duly filled in shift log book, along with record of accuracy
tests or any other special report generated, if any, shall be fed on-line
on computer. Duly fed on-line log-book reports shall be sent to
maintenance planning section monthly.

Suitable corrective/ preventive action/ maintenance based on Root
Cause Analysis (RCA) shall be carried out for class 'A' category
Critical machines based on Pareto analysis report received from
maintenance planning every month. The work plan/ completion of
such machines shall be sent to maintenance planning every month on
prescribed format along with RCA/Why analysis as defined in
respective Work Instructions.

Appropriate corrective action shall be taken in case of general
machines (other than Critical and Important machines) based on
monthly break-down reports available on-line.

Erection & maintenance of Pipe & ventilation systems installed in
HEEP shall be done.

(vi) Maintenance of pneumatic & electrically operated hand tools, welding

& cutting torches, regulators and allied equipment.

(vii) It shall be ensured by concerned shop maintenance executive in-

~ (viii) Concerned shop maintenance shall assist

charges to offer mechanical measuring instruments periodically,
wherever required, to CML for calibration as per SMI-309.

production shop in
qualification of process equipment as per SMI-237 and Plant
Standard. '



BREAKDOWN MAINTENANCE PROCESS FLOW CHART

Process Name: Break Down Maintenance of Machines

Function: WEX Area: Shop Maintenance Date: 1.09.00
M_sgr_t__)‘ TN P S
et lsfaulty part s {,/ s drg of faulty
T Lo . manufacturable?..~ AT _part available? /’
; Receipt of BfD on ! et \‘\/ [ |
| NS4 Fom T EEE— RalsmgofMPR -
- NO NO Gl o
o— JM.M - o ™ B |
Reviewof M54 |
it comectness| § ‘ —
L& completgul}agsi P YES | | i ; Y X
f ' Get part drg. Prepared
- /5 e | X v through Facilty Engg
KNO; <\ Partavalablein > | Giverequisiionto | L )
s @34 corfgct,,’ N ~ \s\wmj/ 7| FadliyEnggwith |
“T"YES { Required information | e t' |
< NO | ueof Intemal orderto|
(s PN ' ERSICMWICNC Lab 4+~
Allotment of reglstratlon P B YE S A NO . For manufacturing ;
&io & etuming onecomc D L N T ‘
e ™. Partrepairable? " f" . v
4 sl " Canrepair YES r s
prommmmi e b ><\ Be done by own ‘ Collect the part
‘Transfernng datafrom |, f \\smﬁfi/ . AT NI R )
RHEN 7Y * | ,
MSAO"L%?QBR ; Dlsmantle&ldentlfy} - 5 R t =
| | Faulipat { PRSI S . cateqory of B |
‘“‘“’:“T“‘"""‘!‘*T‘“"‘“\ i i e T £5) i » (ABC &D) %
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Feedhack from | ; A
operator | | e 1
Srihlid | /l'&:smanthnﬁ\ NO ~# Rectify/Repair the fault |
- <_0f subimain e I /
" Visttomachinel | Jequired? R
Feedback from 'y Trail run to check repair}
SO | ES | comectness |
i i o H
PER. NTIR NO ﬂs problem ™. v
Job assignmentto fask, Relatedtoown = i
L pedormer T - Section? -~ , __NO / Is machine x
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2. PREVENTIVE MAINTENANCE

() Based on Annual & Quarterly preventive maintenance plan received
from maintenance planning section along with check lists for Critical
and Other important machines, respective shop maintenance shall
carry out preventive maintenance accordingly.

(ii) Concerned executive shall ensure giving a registration number to PM
work in daily log-book of CNC, Electrical and Mechanical
maintenance. All points mentioned in check lists are factually filled
up by the person carrying out the PM work order at the location.

(iii) Preventive maintenance completion certificate duly signed by
concerned production and shop maintenance along with duly filled
checklists shall be sent to maintenance planning by shop maintenance
in-charges after ensuring PM work completion as per check lists.

/
(iv) Preventive mainténance for problematic units in the machine tools

shall be undertaken on occurrence of break down requiring major
work.

.(v) Working out requirement for procurement of spares/ material shall be
as per SMI-612.

(vi) Appropriate corrective and preventive action shall be taken based on
monthly measurement indices (QTM) available on web site.



PREVENTIVE MAINTENANCE PROCESS FLOW CHART

Process: Preventive maintenance

Function: WEX

Input:

Machines for PM
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PM of machines
Measurement Parameters
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+ Non compliance of plan
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MAINTENANCE SYSTEM

Logbook database contains information regarding break-down
registration number, reporting date & time, handing over date & time,
fault location in Main/Sub Assemblies of Machine tools. This database
is updated for all Machine tools, Cranes & Transfer Trolleys and
utilized for maintaining history of break-down details. Various analyses
reports are generated PC-Room of Maintenance planning and sent to
shop maintenance for taking corrective and preventive action. Pareto's
analysis of Critical Machines being done & Class-A machines report
generated to focus attention.

List of Critical Machines finalized after consultation with all Production
Control & Manufacturing (PCMs) blocks, Product Finance and
Technology departments (which are critical from Production point of
view). Other Important Machines suggested to Block Maintenance by
PCMs to carry out Preventive Maintenance. Critical and Other
Important Machines are scheduled for Preventive Maintenance once
every year. All Cranes/ Transfer Trolleys are taken up for Preventive
Maintenance by M/s Jessop & Co. once every six months.

SECTIONS OF MAINTENANCE DEPARTMENT

There are some important maintenance departments, works in different—
different field as per their responsibilities given as under:-

1. Mechanical Maintenance
2. Electrical Maintenance

3. CNC Maintenance
4. A/C maintenance etc.
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MECHANICAL MAINTENANCE

Mechanical Maintenance department is a basic need of any organization.
In BHEL this department plays a very important role to achieve the target
fixed by the management. Different types of activities are carried out by
this department to maintain the machine tools. This department follows
all the works instructions for maintaining & repairing the machine. Break
down maintenance & Preventive maintenance carried out as per methods
& instructions given by the management.

Works Engineering & Services assists Technology, Production and
Quality department in finalization of equipment/ facilities, verification/
validation of processes, calibration of temperature, pressure and flow
measuring instruments. Works Engineering & Services ensures proper
maintenance of machine tools and carries out preventive maintenance of
Critical, Other Important Machine and Cranes in a planned manner.
Proper preservation of spare parts/ other material stored in sub-stores
shall be ensured by sectional in-charges. Sectional heads raise Indents/
give requirement to Maintenance Planning section for requirement of
spare parts/ equipment needed in their areas.

Work Instructions for Mechanical Maintenance

This Work Instructions lays down guidelines for “Mechanical
Maintenance” to enable them to perform their functions in a Planned,
controllable & orderly Manner in line with the “WORK ENGINEERING
& SERVICES MANUAL”, HEEP BHEL HARDWAR.

The implementation of this WI would ensure that the services are made
available, safety regulations are observed and manufacturing facilities are
maintained within desired level of accuracy to enable the respective
manufacturing department to produce quality products as assigned by the
management within the scope of HEEP BHEL Haridwar.

RESPONSIBILITY & AUTHORITY OF SHOP MAINTENANCE

In charge Shop Maintenance Group has the needed authority and
responsibility for ensuring following functions.

All executives/Supervisors under his charge have the authority and
responsibility to carry out their tasks and may delegate performance of




any of their tasks and may delegate performance of any of their duties to
those who report them in the spirit of quality policy.

1. Break down report of all machine tools/ equipments of
conventional machines shall be received in respective maintenance
sections from concerned production department.

On receiving the break down report from concerned production
department the report shall be registered in the daily Log Book
format MS-69 and a unique Registration No. shall be allotted to
each break down report.

3. After necessary repair the machine shall be handed over to
production department on the same break down report and

necessary entries shall be made on daily maintenance log book on
format MS-69.

Data Entry form MS-69 is fed on line daily.

5. Preventive Maintenance of all machines shall be carried out as per
the schedule issued by Maintenance Planning Section preferably
during the Mechanical preventive Maintenance.

N

6. While analyzing the break down of machine tools and equipments
and deciding the corrective/Preventive action if any is required to
be taken by the operating staff, the same shall be communicated to
the concerned shop In charge by maintenance In charge.

6.1  After Preventive Maintenance, Mechanical Maintenance group
issues a Preventive

Maintenance Commissioning Certificate on format MS-27A to
Planning Section.

7. Association in Commissioning of all machines shall be ensured as
per SMI-205.

Identification of Critical Machine tools with obsolete control and
drives and initiation of their retrofitting as per SMI-239.

OO 00 @@

9. Identification of training needs shall be carried out as per SMI-712
& sent to Maintenance Planning Section. '

= - e
B L.

10.  Shop Maintenance Sections take Corrective and Preventive actions
with respect to the following.

. For respective & major break down after RCA.

PO, - R
) h_‘ . "
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1.

Detailed Analysis of QTM data.
Shop Feed Back

Updation in preventive checklist & operator Check Points
based on RCA & Break down Analysis.

Necessary data for Measurement of quality indices in respect of

Preventive & Break down Maintenance will be fed periodically as
per QTM for ensuring effectiveness & continual improvement of
Maintenance System. Accordingly Corrective & Preventive action
shall be taken.
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< BREAK DOWN REPORT

22

= (Mech./Elect./CNC/A.CNSt . couvieeeeiiiieeeeeeeaeieeeean, Section)
Deptt./Shop .............. Plan No............ M/C DesCrip........cccceeennnn.. Date vereen. Timeo oL
Nature of Fault EXperienced ............ooo.iiiiiiii i e

Sign. of Exec./Supervisor
ReportedonDate .........ccvvininnennn... -~ Time.................. B/DReqd. NO. ...ovviiiniiiiieeniineananen.
Sigu. of Maintenance Exec./Supervisor
Reported by (Maint.) Reported to (Maint.) | Handed over to Production
Date .....oooviiiiiiiiiiii Date ........o.oiiiiiiiiiiiiinn. .
Time ..o Time ..o
Maint. Exec./Sup. Maint. Exec./Sup. Maint. Exec./Sup. Sign of Exec./Sup.
{Mech./Elect./CNC/A.C./Inst.) '

< BREAK DOWN REPORT

%)

= (Mech/Elect /ONC/AC/INSt. ovvvciaeeiiee e ieaee e, Section)

.............. Plan No............ M/C Descrip...................... Date Time
Nature of Fault EXPerienced ..ottt
Sign. of Exec./Supervisor
ReportedonDate ...............c.ooonn.l Time ........ocoevvenns B/DReqd. NO. .c.oviviviiiniiiiiairnns
Sign, of Maintenance Exec./Supervisor
Reported by (Maint.) Reported to (Maint.) | Handed over to Production
Date .....cooovvvviniinnnnennnnn.., Date ...cooeiiiiviiiiiiiiin..,
Time .....coooviiniii TiMe ..o
Maint. Exec./Sup. Maint. Exec./Sup. Maint. Exec./Sup. Sign of Exec./Sup.
(Mech./Elect./CNC/A.C ./Inst.)

O PO
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BEST IN LAST 60 MONTHS

BREAK DOWN %AGE OF CRITICAL M/CS
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MACHINE TOOLS IN BLOCK-3

S No. M/c I Descrlptlon, Model & Type o

Honzontal Bormg & Mlllmg(SKODA)

Locatlon(Blk/Plan) Nos

3/1-112, 3/1-118, 3/1-119, 08

1 Tvpes W160 G, W200 G, W250 G. 3/2-317, 3/2-387, 3/2-473 Nos. |
CNC Centre Lathe MFD - Type D2300 N- - |
> YFS-1. PDF Document(2-360) 302360 01 Nos
3. Double Column Vertical Turning - Type 40 3/2-472 02 Nos
D%, O S M
4. | .CNC Horizontal Borer - Wotan Rapid-5. 3/1-114 01 Nos |
: CNC Horizontal Milling Machine - BFH- 3/2-449, 3/2-453, 3/2-454,
5. 15. BFK-15. BATLIBOL 3/2-456, 3/2-459, 3/2-460, 08 Nos |
' : - 3/2-463, 3/2-466
6. CNC Machining Centre - HTC 600. 3/2-434, 3/2-435 03 Nos
7. Horizontal Boring Machine - HC29T. 3/1-003, 3/2-197‘ i 04 Nos
8. CNC Centre Lathe STC 25 3/2-437 02 Nos |
9. Centre Lat] - 1A660. “ 3/1-023, 3/2-186 03 Nos
10.  (CentreLathe-1A675 & 1A676. 1/1-034,3/1-029 02 Nos
11.  DC Vertical Borer - KY64, KY65. 32195 01 Nos
12. CNC Milling Machine, FP4M, DECKEL  3/2- 471 01 Nos
: CNC Vertical Bormg Machme, 20DS160,
13 (SCHIESS) W.Germany 1/1-239 1 Nos |
14, CNC__Machining Centre, NTH- m*,s/z 354 301 Nos
: Switzerland
. CNC Vertical Borer, Model HM 4.0/ 5.0 . N
— ey e e T .
!.15. GT, HOMMA. Japan | 3/2v -328 01 Nos
' T Root Machining Centre, SPM for T-root - :
?16' | machmmg of blades, Mitsubishi, Japan 3 2-356 ‘01 Nos :
7. MITSUBISHI 3/2-380 l01 Nos
i UNIVERSAL TURNING _ LATHE,,
218 N—fHCNC ;—’)3/2 -393 ]01 Nos |
19. DOUBLE HEAD PLANER, 7A288 372189 oiNes
20. CNC STUB BORER 32420 0INos
21. SPECIAL MILLING KOPP.KF56  32-389 0iNos
2. CNC Vertical Borer, TMD-40/50 32422 01 Nos |

R3.

Centre Lathe, LB-17/20/25 Machine &
Operators Manual HMT

Oper

32-142, 3/6-045 3/6-044,
3/1-116 §

3/1-070, 3/1-069, 3/1-057, 01 Nos
3/1-054, 3/1-053, 3/2-055,
3/6-016, 3/6-015, 3/8-014,

H
1



+

IS

AT

Pl B S W S P e

3/2-133,3/2-134,3/2-135,

3/2-136, 3/8-006, 3/6-079,
3/2-137, 3/2-138, 3/2-139,
3/2-065S, 3/2-056, 3/6-082,
3/6-080, 3/6-078, 3/2-057,
3/2-058, 3/6-077, 3/2-059,
3/2-061, 3/2-062, 3/2-063,
3/2-064, 3/6-076, 3/6-040,
3/2-095, 3/8-013, 3/6-038,
3/2-094, 3/2-093, 3/6-039,
3/6-041, 3/6-042, 3/6-075,

- 3/2-142, 3/6-045, 3/6-044,

| 3/6-086,31-051,

3/1-116
3/1-070, 3/1-069, 3/1-057,
3/1-054, 3/1-053, 3/2-055,
3/6-016, 3/6-015, 3/8-014,

| 3/2-133, 3/2-134, 3/2-135,

: | 3/2-136, 3/8-006, 3/6-079,

] 3 Centre Lathe, 1.B-17/20/25 Machine &3/2 137, 3/2-138, 3/2-139, :

23 'Operators Manual HMT 3/2-065, 3/2-056, 3/6-082, 01 Nos

3/6-080, 3/6-078, 3/2-057, |

, 3/2-058, 3/6-077, 3/2-059,
3/2-061, 3/2-062, 3/2-063,
3/2-064, 3/6-076, 3/6-040,

; 3/2-095, 3/8-013, 3/6-038,

‘ 3/2-094, 3/2-093, 3/6-039,

| 3/6-041, 3/6-042, 3/6-075,

o - 3/6-086,3/1-051, R |

24. VCNC Center Lathe, PNE-710,  3/2-392 ~ 01 Nos

25.  CNC Milling M/c, Model - FSQ-80 32-484 01 Nos

26.  CNC Horz Broaching, Model- Champion 3/2-485 01 Nos

27.  ICNC Facing Lathe, Model - KH-100 3/2-474 01 Nos |

28. |CNC Lathe, Model - 1.-18N B/2-436 01 Nos |

29.  [CNC Vertical Borer, Model - 32DS250 3/2-483 01 Nos |

CNC _Lathe (Turning_Center), INNSE-' T

;30. BERARD 3/2-512 !01 Nos

31. Creep Feed ¢ Grmdmg, ELTAC-SFR-200  3/2- 491 Tl _1\{9;

!3)2. f—NC EDM Wire Cutting M/c, ROBOFIL 3/6-230 01 Nos

33. CNCBedT e Milling M/c, BSK-CNC 32467 _ioi'Nosg

14 Vertical 3D Copying Millin ITALY, FB2 .

34 | H‘M——&——:——C ITCA-20 3/2-468 01 Nos
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35.
36.
37.
38.
139.

P
42,
43.
44,
45.

CNC Machining_Center, CINCINATI, T-

Rotor Slot Milling Machine
Vertical Copying Mlng
Horizontal Borer

'CNC Stub Borer

Universal Cylindrical Grmder, G-17, HMT 3/6 104

3/2-481
3/2-390
3/2-335
3/1-001

Horlzontal Bormg M/c, 2b660, Russnan

D.C. Vertical Borer, Model 1580

Hea gnug Lathe, Model IA665

Precision Heagx Dug Lathe, KS-I614 -
;Radlal Dl’lng Machlne, NOVISA |

H 3/1 001, 3/1_002
. 3/1-008 B
3/2 182

o
© 01 Nos
~ 01 Nos

01 Nos

01 Nos
~ 01 Nos
02Nos
01 Nos |
01 Nos
~ 01 Nos |
01 Nos |
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MAJOR FAULTS & THEIR
RECTIFICATION

PLAN NO. 1-114 (WOTAN)

PROBLEMS:

1. Aerostatic problem
2.  Boring head

3. Over loading of table
4. Hydraulic problem.
ACTION:

1. (a) Nozzle to be replaced, which needs expertise of OEM

(b) Refrigeration type air drier to be made fully functional.

2. Needs replacement.
3. Look for alternative tech.
4.  Resolved.

PLAN NO. 1-119 (SKODA HB)
PROBLEMS:

1. Oil leakage from table and tool clamping.

2. Coolant getting mixed with lubrication and hydrostatic oil.

3. Over loading of m/c tools (a) Spindle taper sleeve damaged (b)
Spindle feed sleeve damaged.

ACTION:

1. Seals procured, to be replaced.
2. (a) Cleaning and monitoring of oil return path and coolant path is
must.

(b) Coolant with de/emulsification properties must be used.

(c) Daily draining of coolant from lubrication tank.
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3. (a) New sleeve procured. (b) Under repair.
4. Under replacement.

PLAN NO. 1-118 (SKODA HB)

PROBLEM:
Telescopic covers damaged
ACTION: Problem rectified.

PLAN NO. 1-112 (SKODA HB)

PROBLEMS:

1.  Lead screw of spindle damaged due to over travel.

2. Z-axis feed motor tripping and getting burnt.

3. Leakage of oil from table.

4.  Hydraulic valves and pipe lines defective.

ACTION:

1. Corrective action has been taken.

2. (a) Incorporation of fast acting fuse to protect the motor from over
current.

(b) Aligned and adjusted the three clutches for feed.

3. Seals procured, to be replaced.
4. Hydraulic system needs retrofitting. Action being taken.

PLAN NO. 2-317 (SKODA HB)
PROBLEMS:

1 Spindle lead screw defective.

2 Spindle play.

3. X —Y feed problem.

4 Table oil leakage and hydraulic system problem.

ACTION:

1. Under procurement.

2. Support bearings need replacement.

3. Due to uneven wear and tear of guide ways needs scrapping/grinding.
Vertical lead screws nut replacement.
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4. Hydraulic system needs retrofitting. Action being taken.

PLAN NO. 2-485 (BROACHING M/C)
PROBLEMS:

1. Axis clamping.
2. Water cooling pump shaft seal defective.

ACTION:

1. Pumps and valves are to be replaced. Pump under procurement.

Valves to be procured.
2. Alternative pumps are being replaced.

PLAN NO. 2-360 (MFD LATHE)
PROBLEMS:

1. Tail stock movement problem.
2. Steady movement gear box broken.
3.  Frequent clogging of filters.

ACTION:

1. Repair of worn end support under progress.
2. Under procurement

3. Oil returns passage to kept clean.

PLAN NO. 2-389 (KOPP MILLING HEAD)
PROBLEMS:

1. Jerk in maching heads axis and spindle.
2. Steady lubrication and clamping.
3. Head lifting for movement of base not working.

ACTION:
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1. (a) Guide ways and linear bearings damaged. Guide ways needs
rebuilding and linear bearings needs replacement.

(b) Spindle taper worn out, needs repair/regrinding.
2. (a) Power packs for clamping under procurement.

(b) Special high quality seals procured. Already replaced in one
steady.

3. Under operation. Special high quality seals procured.

PLAN NO. 1-114 (CNC V.BORER — WOTAN)

PROBLEMS:

1. Jamming of table longitudinal movement.

2. Excessive loading of drive motor.

3. Air pneumatic system for aerostatic is not dry enough.
ACTION:

1. Aerostatic nozzle were cleaned. Problem solved partially.

No