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Executive Summary: 

 

The state of Sikkim has implemented the Biomedical Equipment Management & Maintenance 
Program (BMMP) through Public Private Partnership (PPP) mode from DH to PHC level. The 
agreement for the comprehensive maintenance of biomedical equipment was made on 2nd 
December 2019 between National Health Mission, Health & Family Department, Government 
of Sikkim and the Mittal Trading Company, M.G. MARG, Gangtok. The tender rate was 7.9 % 
with GST of the total asset value of medical equipment at all level hospitals in Sikkim i.e., PHC 
to State Hospital. As per the agreement the payment to the service provider is to be made in 
four equal instalment every year as per availability of funds.  

For the comprehensive equipment maintenance, MoHFW has approved Rs. 330.0 Lakh for 
BEMMP for the FY 2022-23. 

State Mechanical Engineering cell, Health and Family welfare, Government of Sikkim is 
looking after the programme. State government has designated one of Nodal officer at state 
level for the monitoring and implementation of the programme. The Mechanical Division has 
engaged 1 (one) Junior Engineer (JE) in each Namchi & Singtam district hospitals, 10 (ten) JE 
in STNM State Hospital for maintenance of equipment. Out of 10 JE in STNM hospital, 1 has 
been engaged to monitor BEMMP. 

District Medical Officer is conversant with the BEMMP in both the visited districts. Health 
Facility i/c is the Nodal Officer of BEMMP at the facility level. Medical Superintendent/MO i/c 
is either looking directly or identified one staff as nodal person to look after the programme. 
There is a sense of reliability on the programme as far as the equipment maintenance and 
management is concerned among the staffs.  

Mittal Trading Co. who is the Service provider has engaged 4 (Four) Bio-Medical Engineers 
(BMEs) with more than 7 years of experience to look after the repair and maintenance of 
medical equipment of entire state of Sikkim. 

Toll-Free number and the Call centre of the service provider is non-functional at present, as 
such the service engineers are directly called on their contact number. This has compromised 
the purpose of breakdown time monitoring. 

One encouraging scenario is under BEMMP in Sikkim is that the service provider has done 
CMC with 5 (Five) original equipment manufacturer (OEM) for 10 different types of 
equipment to repair during breakdown, preventive maintenance, calibration, and training to 
the staff of the health facility on various medical equipment. All equipment in the visited 
health facilities were functional except for the X-ray machines which are non-functional for 
long time. Two health facilities lost “operating remote control” of the dental x-ray machines 
and these two X-ray machines are also non-functional. 

It was observed that the clarity about the objective and systematic procedure of BEMMP is 
lacking. 
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1. All equipment has not been tagged by the service provider. Service provider has 
not tagged few machines outsourced to the OEM. 

2. Dashboard is not real time and not updated. There is mismatch of number & type 
of equipment among service provider data, Mechanical division data and as per 
the dashboard information. 

3. There is no information about the exact number of equipment under BEMMP, 
equipment under warranty, equipment under CMC / AMC with the OEM with the 
asset value of each equipment. 

4. Lack of proper information about number of non-functional equipment, 
preventive maintenance & calibration completed, user training etc. 

5. Planned Preventive Maintenance (PPM) and Calibration are being done by the 
services provider through third party (Desun Test & Calibration Lab), and the 
reports were shared with DMO of respective district. Service reports, preventive 
maintenance, and calibration reports was not available at the visited PHCs. 

It is suggested that all the facility to have asset register for all the medical equipment present 
in the facility, maintain breakdown service record, plan preventive maintenance (PPM) and 
calibration report. The service provider needs to recruit more service engineer as per the 
agreed agreement with the state.  

The state is also suggested to scale up and complete the AERB registration of radiation-based 
equipment, as under the BMMP service provider are sharing the Quality Assurance report of 
the radiation-based equipment. State may in a phased manner plan to procure the Computed 
Radiography systems for the X-ray machines for switching from conventional film developing 
procedure to digital system to enhanced film quality and mitigating the usage of chemicals. 

A consultation meeting needs to be conducted in Sikkim where each stake holders like 
State Officials, DMO, Representative from the Service provider, Service Engineers, 
representative from OEM for smooth operation of BEMMP. RRC-NE may also extend their 
support to the workshop. 
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Chapter I - 
 

Introduction: 

A vast variety of specialized equipment, devices, and medications in health facilities are being 
used to serve patients better. With increased sophistication, specialization and integration with 
electronic circuit & network, medical equipment is gradually becoming complex day by day. 
Maintenance of critical biomedical equipment such as oxygen concentrators, lasers, ventilators, 
MRI scanners, insulin pumps, implantable pacemakers to instruments as straightforward as 
stethoscopes, injections, and thermometers to get compliance, safety, reliability, and accuracy is 
very important2. From this perspective, maintenance is a key process throughout the life cycle of 
every medical device. 

Numbers of problems such as deprivation of services to patient on time, accurate measurement, 
correct diagnostic report may occur because of poor equipment maintenance and these may be 
avoided through implementation of a routine equipment maintenance program3.  

To reduce downtime of the medical equipment, traditionally preventive 
maintenance and corrective maintenance are two prime components in equipment maintenance 
programme4. The third prime component under equipment maintenance programme is 
calibration to enable a reliable, accurate and valid services by the equipment. Preventive 
maintenance of equipment is a scheduled event according to the risk ranking of the medical 
device4. 

Breakdown of a critical equipment in operation theatre may force to shut down the Operation 
Theatre 5. Monitoring of downtime of critical equipment is an index for operationalization of the 
different division in a hospital. 

Preventive maintenance has a great role in not only providing regular services by the equipment 
by minimizing breakdown but also in increasing the life span of the equipment.  For instance, if 
properly maintained, a microscope can last for about 15 years but only for eight years if not 
maintained properly 6. Similarly, sterilizers can last around six years whereas weighing scales and 
refrigerators for about eight years.  

Medical equipment brings along with it associated benefits and problems. The problem that 
draws the most attention is maintenance. Lack of a maintenance policy can result in no advance 
planning for maintenance budgets and thus non/delayed availability of spares and accessories. 
Many laboratories and health care programs suffer because the installation and maintenance 
requirements are not planned. This renders many equipment unusable, and many devices stay 
idle because of lack of spares or funds. 
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Inexpensive units can be replaced or repaired if they break down 7, to reduce costs preventive 
maintenance involves proper selection of the equipment. Cost effectiveness should be taken care 
of equipment maintenance programme. 

It is essential that State plan the resources required for maintenance including repair and planned 
preventive maintenance. Proper maintenance of medical equipment is essential to obtain 
sustained benefits and to preserve capital investment. Medical equipment must be maintained 
in working order and periodically calibrated for effectiveness and accuracy.  

The life cycle of medical equipment varies from 5 – 10 years. If the equipment is declared obsolete 
by the vendor, it may not be possible to get spare parts. Even if the parts are available, it can 
become too expensive to obtain them and repairing the equipment may no longer be 
economically viable. In such scenario, timely condemnation and disposal of equipment should be 
planned, and the necessary steps should be taken in advance to arrange replacement. 

Indian Public Health context 

Till a couple of years back there was no proper facility or provision in the public sector for 
maintenance of health care equipment in the states. It was observed during the supportive 
supervisory visits to the states that many equipment in hospitals and other health facilities are 
either unused or there is no maintenance resulting wastage of resources. This led to the Ministry 
of Health and Family Welfare (MoHFW), Government of India to consider framing guidelines for 
maintenance and management of the equipment.  

To address, MoHFW had consultative meetings with officials from states to devise appropriate 
mechanisms to ensure that medical equipment already purchased are properly maintained. An 
extensive exercise was undertaken to map the inventory of all bio-medical equipment including 
their functionality status. The mapping was undertaken in 29 States under the guidance of NHSRC. 
A total of 7,56,750 numbers of equipment in 29,115 health facilities costing approximately                       
Rs. 4564 Crores were identified. Equipment in range of 13% to 34% was found dysfunctional 
across states.  

Medical Equipment Maintenance Manual, A first line maintenance guide for end users, was 
documented in October 2010 by Ministry of Health and Family Welfare, Govt. Of India. 

Comprehensive guidelines were designed on Biomedical Equipment Management and 
Maintenance Program (BEMMP), linked with uptime of equipment (95% in District Hospitals, 90% 
in Community Health Centres, and 80% in Primary Health Centres). The guidelines along with the 
model tender document were developed in 2014.  

Under BEMMP, financial support under NHM is being provided to State Governments to 
outsource medical equipment maintenance comprehensively for all its machinery across all the 
facilities.  
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After inventory mapping, RFPs/tenders are being rolled out to award maintenance contract by 
the respective states. A total of 22 States including 7 North-eastern States viz. Arunachal Pradesh, 
Assam, Manipur, Meghalaya, Mizoram, Sikkim, Tripura have implemented the program in Public 
Private Partnership (PPP) mode.  

The state of Sikkim has implemented the Biomedical Equipment Management & Maintenance 
Program (BMMP) through Public Private Partnership (PPP) mode from DH to PHC level. The 
agreement for the comprehensive maintenance of biomedical equipment was made on 2nd 
December 2019 between National Health Mission, Health & Family Department, Government 
of Sikkim and the Mittal Trading Co, M.G. Marg, Gangtok. The tender rate was 7.9 % of the 
total asset value of medical equipment in all Hospitals (upto PHC level) plus the Service Tax 
as application to be payable in four equal instalment per annum as per availability of funds. 
The agreement with Mittal & Mittal Trading Co is likely to be extended for two years, till 2024. 
 

Scope of Work of the Agreement includes: 

1. Provide preventive and corrective maintenance to all Biomedical equipment in all public 
healthcare facilities upto PHC level 

2. To provide 95 % upkeep time calculated over 24 hours, 365 days for Biomedical Equipment. 
Uptime of upto 95 % for 24 hours in a day for 365 days (complete) in a year translates as 18 
days in a year.  
a. Recruitment of adequate number of trained engineering and administrative human 

resource (minimum one BME per district supported with sufficient service engineers) 
b. Provide Equipment Management Information System. 
c. Undertake remapping of the equipment and provide bar code system for equipment 

identification. 
d. To provide categorization of all equipment, clearly identifying critical equipment 

3. Point 6. Of MoU mentions, the maximum permissible downtime of 1.5 days per month, and 
mentions that if equipment maintenance provider does not maintain to this threshold, they 
should provide substitute equipment till faulty equipment is repaired. 

Penalty:  

In case of default on the part of Service Provider, and not fulfilling the agreed clauses, the 
service provider is liable for the penalty- 

 
Sl. Cost of Equipment Range (In Rs) Amount as penalty 

 
1 0-5000 Rs. 150 per day 
2 5001-10,000 Rs. 300 per day 
3 10,001-1,00,000 Rs. 500 per day 
4 1,00,001-10,00,000 Rs. 1000 per day 
5 Rs. 10.0 Lakh above Rs. 3000 per day 
6 Call centre and Dashboard down Rs. 1000 per day 
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Methodology: 

Objective  

The assessment of the Biomedical Equipment Maintenance programme of Sikkim 
implemented in the PPP mode has been done as per the request of State.  

The evaluation BEMMP was done considering the following objectives:  

1. To assess the implementation status of Biomedical Equipment Management & 
Maintenance Program (BEMMP) in different level of health facilities in Sikkim. 

2. To evaluate Service Providers compliance to the prescribed clauses as per the MoU 
between NHM Sikkim & the services provider considering the BEMMP guideline. 

3. To understand the issues related to the implementation of the program from State 
& Service Provider’s lenses. 

Methodology of assessment:  

a. Discussion with Mission Director, State Program Nodal Officer, and Service Provider 
about the Program. 

b. Field visit to different level of Health Facilities to assess the functional status of the 
equipment 

c. Discussion with Medical Superintendent/ Head of the health facility to understand 
about the implementation process of the program. 

Study Design: 

a. The state has implemented Biomedical Equipment Management & Maintenance 
Program (BEMMP) through Public Private Partnership (PPP) mode. 

b. Two districts were selected viz. East Sikkim and aspirational district, West Sikkim 
(Gyalshing). 

c. In the selected district, the study team visited 2 District Hospital (DH), 3 PHCs and 
service provider workshop cum call centre 
 
List of visited facilities are below: 

Day Districts Facilities  

15-11-2022 
East Sikkim (Gangtok) 1. Service provider workshop 

2. Pakyong PHC 
16-11-2022 East Sikkim (Gangtok) 1. Singtam District Hospital 

17-11-2022 
West Sikkim (Gyalsing) 1. Gyalsing DH 

2. Dental PHC 

18-11-2022 
West Sikkim (Gyalsing) 1. Yuksam PHC 

2. Tashiding PHC 
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Tools for data collection: 

a. Quantitative data & other relevant information was collected through structured 
questionnaire with multiple choice answers from key informants, i.e., State Nodal 
Officer, Medical Superintendent, MO i/c and Lab. Technician, Nursing Staff of OT / 
labour room and other persons like store keeper etc.  

b. Separate Tools were used for State Nodal Officer, Medical Superintendent, MO i/c and 
Service Provider. 

Limitation of the Study: 

Many equipment under BEMMP could not be verified in the health facilities due to lack of 
proper information in the Dashboard and with the State Officials. Also due to incomplete 
tagging of equipment by the Service provider the equipment could not be verified in the 
hospitals. 
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Chapter II 
 

General Field observations: 

a. Equipment Mapping  

The initial and most important phase of Biomedical equipment maintenance and 
management programme is mapping and tagging each medical equipment with a unique 
identification number or a bar code. The number may be used as a reference during the 
time of registering medical complains and for other records. The equipment mapping is 
yet to be completed even after 4 years of contract with the Service provider which is of 
a grave concern.  

It was noticed during the visit that equipment is not uniformly tagged and few of the 
equipment had service provider’s tag (Bio Mas) of previous BEMMP service provider. And 
few of the equipment has been tagged by the OEM. 

The equipment list provided by the state contains 2620 number of medical equipment 
under BEMMP, as per the dashboard it is 2664.  

Service provider Agreement with external agency: 
For smooth maintenance of Equipment, Service provider has done CAMC with 10 Original 
Equipment manufacturers.  
 
The list of the OEM is mentioned below: 
 

Sl. Medical Equipment Parent Company 
1 Digital X-ray machine Philips 
2 CT Scan Philips 
3 CR System ADFA 
4 Full auto-Analyzer Transasia 
5 Cell Counter Transasia 
6 Semi-auto-Analyzer Transasia 
7 Elisa Reader/Washer Transasia 
8 Dialysis Machine Fresenius 
9 Dialysis Machine B Braun 
10 Electrolyte Analyzer TransAsia 

 

b. Payment details as shared by state Nodal officers 

Financial 
Year 

No. of 
equipment 

Total 
Asset value 
(Rs. In Lakh) 

Service 
amount 
(7.9% of 

asset value) 
(Rs. In Lakh) 

Penalty 
(Rs. In 
Lakh) 

Total 
payment 

done 
(Rs. In Lakh) 

Remarks 
 

2019-20 2097 29,98.71/- 2,36.89/- Nil Nil  
2022-21 2097 29,98.71/- 2,36.89/- 3.88/- 2,32.32/- Payment made 

in 2nd year 
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Financial 
Year 

No. of 
equipment 

Total 
Asset value 
(Rs. In Lakh) 

Service 
amount 
(7.9% of 

asset value) 
(Rs. In Lakh) 

Penalty 
(Rs. In 
Lakh) 

Total 
payment 

done 
(Rs. In Lakh) 

Remarks 
 

2021-22 2597 35,97.71/- 2,84.21/- 0.33/- 2,83.44/- Payment made 
in 3rd year 

2022-23 - - - - 1,94.64/- Paid in Sept 
2022 

 

* Agreement was signed in December 2019, and payments are also done accordingly in the next 
FY 

c. Calibration & Planned Preventive Maintenance of Equipment: 

The service partner has tied up with Desun Test & Calibration Laboratory, Kolkata for 
calibration of medical equipment except for the radiological equipment. Service provider 
has outsourced the service of conducting the Quality Assurance of Radiological equipment 
to Shnell Medical Services, Maharashtra. 

The service provider shared that, planned preventive maintenance (PPM) and calibration 
has been done for 1603 equipment across 29 health facilities up to September in the FY 
2022-23. 

As per the agreement, few equipment like Syringe pump, BP apparatus, Sterilizer, 
repairing parts for warmer, autoclave, defibrillator have been provided as stand by 
equipment by the service provider.  

d. Equipment Management Information System, The Dashboard 

Link for State BMMP dashboard: http://mtc.inerp.co.in/  

For the continuous monitoring of the progress and status of the BEMMP a real time-based 
dashboard plays an important role. Current dashboard of service partner is almost non-
functional. 

There is no option to view or download reports like Facility / district wise tagged 
equipment, functionality of the equipment, call to the Toll-Free number, breakdown 
maintenance details, PPM and calibration from the dashboard. As per the dashboard the 
State has 2664 equipment under BEMMP.  

The detailed facility wise equipment list is not only for maintenance of the equipment, 
but it also helps during planning for procurement of biomedical equipment and its 
distribution. Gap analysis of equipment can be easily done based on BEMMP dashboard 
information. 

  

http://mtc.inerp.co.in/
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Figure 1: Present Dashboard 

 
 

e. Centralized Call Centre: 

The service partner must establish an adequately staffed Centralized Call Centre (CCC) 
under BEMMP. Call center is the backbone of the equipment maintenance programme. 
The service partner’s centralized call center was non-functional during the time of 
evaluation.  

Health facility i/c or any staff of the health facilities directly call on the mobile number of 
the service engineer of Mittal Trading Co. or outsourced OEM service engineer. 

f. Breakdown call details (State data): 

 2020-21 2021-22 2022-23 (April to September) 

Breakdown call made  3186 2438 1456  

Note: Facility wise breakdown report not been provided. 

As per the excel sheet shared by service partner, from January 2022 to August 2022 only 
111 equipment calls are resolved. 

g. Manpower of the service provider: 

The service provider has recruited 4 engineers with more than 7 years of experience to 
cater for maintenance and management of medical equipment across 4 districts.  
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Staff of PPP Service partner: 
 

SL. Biomedical Engineers Qualification Experience 
1 Biomedical Engineer 1 M.Tech in Biomedical  12 Year 
2 Biomedical Engineer 2 B. Tech in Biomedical  10 Year  
3 Biomedical Engineer 3 B. Tech in Biomedical 9 Year 
4 Biomedical Engineer 4 Diploma in Biomedical 9 Year 

   

In addition to above technical staffs, the service provider has designated one Data entry 
operator and a call center operator at the state level. 

It was found that the service engineers were well known to all visited facilities for their 
services. 
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 Suggestions & Recommendations: - 

1. Equipment mapping needs to be completed at the earliest by the service provider. 
Each medical equipment in the Government health facilities needs to be given unique 
barcode irrespective of equipment outsourced for CMC to the OEM, equipment under 
warranty, equipment received under CSR, MLA fund, other sources.  

2. BEMMP dashboard needs to be updated on real-time basis. The dashboard should 
have two parts, one for the view & download of basic information like asset list, break 
down call details, calibration, preventive maintenance detail and the second part is 
with login ID for State / District official with more detailed reports like equipment with 
asset value, penalty calculation etc.  

3. The dashboard should display basic programme information like facility wise each 
equipment with Name & unique ID, Equipment under Service Provider, equipment 
under warranty, equipment under CMC with OEM. 

4. The existing 4 service engineers recruited by PPP partner are experienced, having 
more than 7 years’ experience, still there is a scope of recruiting one junior service 
engineer by the service provider per district considering geographical location of the 
health facilities especially the PHCs.  

5. Functional call centre is utmost important under BEMMP, all opening & closing calls 
should be automatically recorded in the dashboard. Otherwise, functionality of the 
equipment including penalty could not be measured correctly. The service provider 
may use digital platforms like WhatsApp for complain register and the same may be 
registered in the dashboard on real time basis. 

6. More sensitization workshop on utilization of Toll-Free number & dashboard for 
monitoring and planning purpose is needed. 

7. State is advised to form ‘Hospital Equipment Committee’ at DHs and CHCs for annual 
equipment audit, declaring condemnation of Beyond Economic Repair (BER) 
equipment, reviewing the upkeep time of critical and sophisticated equipment on 
weekly basis/monthly basis, total number of breakdown call logged in a particular 
month, random inspection during routine filed visit etc. This will improve the program 
outcomes. 

8. All the facility should have asset register for all the medical equipment present in the 
facility, maintain breakdown service record, PPM and calibration report till fully 
functional dashboard.  

9. The State is also suggested to scale up and complete the AERB registration of 
radiation-based equipment, as under the BEMMP service provider are sharing the 
Quality Assurance report of the radiation-based equipment.  

10. State may in a phased manner plan to procure the Computed Radiography systems 
for the X-ray machines for switching from conventional film developing procedure to 
digital system for enhanced film quality and mitigating the usage of chemicals. 
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11. For the optimal utilization of equipment state needs to conduct proper gap analysis 
based on case load. It was observed that Tashiding PHC, received certain high-end 
equipment for laboratory under 15th FC commission. These high-end equipment like 
fully biochemistry auto analyser is likely be optimally utilised based on OPD load in the 
PHC. 

12. State may of recruit one experienced Biomedical Engineer per district in line with IPHS 
2022 guidelines of GoI and refer to the Technical Guidance Document for inhouse 
support and monitoring of PPP for Biomedical Equipment Maintenance and 
management programme by Government of India to strengthen of In-house capacity 
of State for equipment maintenance. 
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Chapter III 

 Facility Level Observations: 

District Hospital Singtam: -  

 One JE from Mechanical Engineering department, HFW, Government of Sikkim is 
posted in District Hospital Singtam. He is also responsible for BEMMP in East 
Sikkim district including initiation of requirement of any medical equipment and 
any other official process regarding medical equipment. JE along with the service 
provider engineer are informed by the health facility i/c during breakdown of any 
equipment.  

 CMO of East Sikkim and other staffs were well aware about the BEMMP. Singtam 
DH staff inform either JE or directly calling the service engineer of Mittal Trading 
Co. during breakdown of equipment. 

     Some photographs from the facility 
 

 
 

 

 

 

 

Photo therapy and radiant 
warmer 

In house laboratory Calibrated radiant warmer 

 

PHC Pakyong:- 

 The facility is catering to a population of 28,542 people through 8 Sub Health 
Centers. 

 The Doctors and staffs of the Primary Health center are aware about BEMMP. 
 It was found that the X-ray machine was not functional in facility for more than 6 

months. Other equipment was functional but were not tagged.  
 It was observed that calibration of radiant warmer and phototherapy machine was 

completed by Desun test and calibration laboratory  
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Some photos from the facility 

 

 

  

Semi Biochemistry machine 
having old tag 

Non-functional X-ray 
machine 

Calibrated Radiant warmer 

 

District Hospital Gyalshing: - 

 The staff of the Gyalshing District Hospital were aware about BEMMP & presence 
of Mittal Trading Co. service engineer. The staff of the hospital directly call the 
Mittal Trading Co service engineer or to the outsourced OEM service engineer. 

 Medical superintendent suggested the need of at least one experienced 
Biomedical engineer or service engineer having experience on medical equipment 
in the district. 

 He also revealed that the hospital is planning to get their Laboratory technician 
trained in Biomedical equipment maintenance course under Skill India in the 
district. 

 The Digital X-ray machine of the hospital was AERB certified, but two other X-ray 
machine including the portable X-ray were yet to be certified. 
 

Some photos from the facility 
 

  
In house laboratory PSA plant 
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X-ray machine Hot air oven from Blood bank 

 

Dentam PHC: - 

 The staff of the PHC were aware about BEMMP and they called directly to service 
engineer during breakdown of any equipment. 

 The X-ray machine was not functioning on the day of visit and the wireless remote 
of the dental X-ray machine was non-functional. It was noticed that most of the 
medical equipment were calibrated by the service partner (OEM). 

 
Some photos from the facility 

   
OT light having issue in 

mobile arm 
Semiauto-biochemistry 

machine 
Calibrated water bath 

 

Yuksam PHC: 

General observations 

6 (Six) bedded Yuksam PHC caters around 16,800 population including its own catchment 
area having population of 5,000. The facility has 7 Subcenters. 

 The facility has 1 MO, 5 LHV/Staff Nurse, 5 Dental Surgeon, 1 Technical Officer, 1 
Laboratory Technician and 1 pharmacist. 

 Telemedicine service has been implemented in the facility along with the Sub 
Centres. The Subcenters are directly connected with the Hub instead of PHC  

 The X-ray machine was non-functional since last 8 months, the radiographer at 
present is helping other staffs on different activities. Few of the equipment have 
not been tagged. 
< 
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Some photos from the facility 

 

 
 

 

 
 

 

 
 

X-ray machine New ESR analyzer, Electrolyte 
analyzer and cell counter 

In house laboratory 

 

Tashiding PHC: 

10 (Ten) bedded Tashiding PHC caters to a population of around 16,000. The facility has 
1 MO, 4 Dental Surgeon, 5 Staff Nurse, 1 ANM, 1 radiographer, 1 Technical Officer, 1 Lab-
Tech, 3 MPHW (F) and 1 MPHW (M).   

 The X-ray machine was not functional on the day of visit. 
 The facility has received new laboratory equipment procured through 15th FC 

grants, viz. New Coagulation analyzer, Electrolyte analyzer, Elisa Reader and 
Washer, Hematology analyzer (5-parts), ESR analyzer, Semi-auto-biochemistry 
analyzer, Hematology analyzer (3 part) and one fully auto-biochemistry analyzer. 
The facility already has one Semi-Biochemistry analyzer. New equipment supplied 
have not been tagged. 

 Considering the HR and Case load of the PHC, fully biochemistry auto analyzer may 
be underutilized.  The state planning cell needs to take cognizance of the same for 
better utilization 

Some photos from the facility 
 

Nonfunctional X-ray machine Cell counter, electrolyte 
analyzer 

Full biochemistry analyzer 
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Annexure I: Facility wise Distribution of PPM Equipment 
 

Sl. Health Facility 
PPM done for nos. of 
equipment 2020-21 
(4 PPM per equip) 

PPM done for nos. of 
equipment 2021-22 
(4 PPM per equip) 

PPM done for nos. of 
equipment 2020-21 
(2 PPM per equip) 

1 Mangan DH 96 96 96 

2 Passing Dong 29 29 29 

3 HeegYathsang 26 26 26 

4 Phodong 34 34 32 

5 Chungthang 33 33 33 

6 Dikchu 35 35 35 

7 Gyalshing DH 240 240 220 

8 Senek 35 35 35 

9 Yosum 43 43 23 

10 Dentam 50 50 50 

11 Rinchanpong 40 40 20 

12 Mangalbaria 37 37 37 

13 Soreng 39 39 39 

14 Sonbaria 46 46 26 

15 Namchi DH 191 191 191 

16 Rabongla 35 35 35 

17 Meili 30 30 30 

18 Jorethang 37 37 37 

19 Yangyang 40 40 20 

20 Temi 32 32 32 

21 Bermolk 30 30 30 

22 Namthang 30 30 30 

23 Singtam DH 217 217 217 

24 Rhenock 30 30 30 

25 Rangpo 34 34 32 

26 Rongli 30 30 30 

27 Machong 30 30 30 

28 Pakyong 41 41 21 

29 Sang 29 29 29 

30 Sandong  29 29 29 

Total 1648 1648 1524 
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Annexure II 

The following key indicators may be analysed by both the State & PPP service provider for 
improvement of the programme. 

Few Technical Definitions have been used in the report: 

Downtime is the time interval throughout which an item is not capable of performing its 
function.  

Uptime is the time interval throughout which an item is fully functional.  

The mean time to restoration (MTTR) and mean time between failures (MTBF) are the 
average times to restoration of function and the average time between consecutive failures, 
respectively. 

BEMMP Key Indicators: 

 

Sl. Index Rationale Definition 

1 Downtime (%) (non-
availability time)  

Operational efficiency, actual 
equipment availability compared 
with requirements. 

T down   % =  ( Tnd   /   RT) x 100 
 
Tnd = non-availability time per 
year. 
RT = Required Time per year. 

2 Uptime (%) (availability 
time) 
 

Operational efficiency, actual 
equipment availability 
compared with requirements 

T up   % = (Td   /   RT) x 100 
 
  Td = RT -  Tnd   

3 MTTR (mean time to 
restoration) 
 

Parameter of reliability, 
availability 

MTTR = Tf / NCM   
 
Tf is the off-duty time for failure; 
NCM is the total number of 
corrective actions. 

4 MTBF (mean time 
between failures) 
 

Parameter of reliability, 
availability 

MTBF = Td / NCM   
 
Td is the availability time; 
NCM is the total number of 
corrective actions. 

5 Class failure ratio (fails 
per class) 
 

Failure rate of each class of 
equipment 
 

Class failure ratio = CMi /   NCM is 
CMi is the number of corrective 
actions per year applied to the ith 
equipment class; 
NCM is the total number of 
corrective actions in the same 
year. 

6 Global failure rate 
(defectiveness) 
 

Fault occurrences related to 
the number X of devices 
 

GFR = NCM  / Ndev 
 
NCM is the total number of 
corrective actions per year; 
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Bibliography: 

Ndev is the number of devices in 
the inventory at the end of the 
year. 

7 AFR: age failure rate 
 

Device obsolescence 
 
 

AFR = NCM (Age Class  )/ Ndev  

(Age Class) 

 
NCM is the total number of 
corrective actions per year; 
Ndev is the device number. 
Age classes: 0–2 years, 3–5 years, 
6–9 years, ≥10 years 

8 “Negligent” actions 
(%) 
 

Operational performance of 
maintenance process 
 

Negligent Actions % = (Nnegl /  
NCM   ) x 100 
 
Nnegl is the number of corrective 
actions per year, that have not 
been completed within 30 days 
(“negligent” actions) 
NCM is the number of corrective 
actions per year 

9 “1 day” actions 
 

Operational performance of 
maintenance process 
 

“1 day” actions % = (N1day / NCM   
) x 100 
 
N1day is the number of corrective 
actions per year, that have been 
completed within 24 h; 
NCM is the number of corrective 
actions per year 

1 SM with failure (%) Scheduled maintenance 
intervention with fault occurred 
 

SM with failure (%) = (NSM failure / 
NSM) x 100 
 
NSM failure is the number of 
scheduled maintenance actions 
per year with code ≠ NPF; 
NSM is the number of scheduled 
maintenance actions per year 

11 SM coverage rate 
(scheduled 
maintenance) 
 

Scheduled Maintenance 
conformity to the requirements 
 

SM coverage rate (%) = ( NSM /   
Ndev ) x 100 
 
NSM is the number of scheduled 
actions per year  
Ndev is the number of devices 
available in that year 

12 No problem found 
(fake faults) (%) 
 

No fault found during the 
corrective maintenance work 
order 
 

NoNPF (%) = ( NoNPF /  NCM ) x 
100 
 
NCM is the number of corrective 
actions per year 
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