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Abstract

In Palestine, municipalities are responsible for providing public services to
local communities; these services include but not limited to water, waste
water, electricity, road network and solid waste collection and disposal.
Also, Palestinian municipalities are responsible to lead local planning and
development.

Since maintenance plays major role in controlling quality of services
provided to the public, the researcher in this research spots light on this
issue by diagnosing service-maintenance current practices in Palestinian
municipalities and, accordingly, proposing proper maintenance
management model supported with procedures and tools to be adopted by
local municipalities.

The researcher has adopted a practical methodology summarized in
reviewing related literature, having a look on regional/international best
practices, diagnosing current practices in local municipalities and
consulting with related bodies and officials, an exploratory sample of
municipalities was selected for structured interviews; the selection criteria
took in consideration type of municipality, size of locality, type of service

provided to the public, and the geographic location.



XIIT

As a result of the diagnostic research, it is found that almost all Palestinian
municipalities practice corrective maintenance rather than adopting proper
maintenance management systems to maintain service delivery to the
public; this of course affects negatively the quality and cost of service.
Most municipalities don't have proper maintenance—related documentation
systems. Also, most municipalities don't have clear figure about their
annual cost of maintenance; this is basically due to the unclear relation
between maintenance activities and spare parts consumption. Moreover,
Palestinian municipalities don’t have separate Maintenance Department to
manage all maintenance activities related to the different services provided
by the municipality; instead each service department has a maintenance
unit/team to maintain its services.

It was clear to the researcher that the current maintenance management
practices in Palestinian municipalities lead to less quality and more costly
municipal services; therefore it is worthwhile to develop a proper
maintenance management model MMM that suites the conditions of local
municipalities. Actually, this Research proposes such a model to
institutionalize service-maintenance operations for better quality and less
cost, the proposed MMM covers both corrective and preventive
maintenance, the model is also supported with the necessary procedures
and tools to facilitate its implementation in local municipalities, the
proposed model has no implications on municipal organizational structures

and can be easily implemented by current related staff, the validity of the
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model was checked through direct consultation with relevant key staff at
Nablus municipality. Furthermore, a proposed Structure to Computerize the
MMM is presented in this Research. Computerizing the MMM will make it
easier to document and retrieve maintenance-related information; this of
course will strongly support the maintenance-management decision making

Process.



Chapter 1

Introduction & Background of the Research
This chapter presents and discusses an introduction about the research,
namely; it's problem, objectives, significance, questions and justification

for carrying it out.

1.1 Introduction

Generally speaking, Municipalities have the overall responsibility of
services provision and development within their areas; Municipalities are
key players in the control of major risks. They have in-depth knowledge of
the realities in their territories; they serve as an interface with the
inhabitants and play a role in development and in the regulation of
activities. They are responsible for local planning and development, and
take an active part in crisis management before, during, and after major
events. (1.1)

There is no doubt that the quality and efficiency of services affect the
quality of life, the health of the social system and the continuity of
economic and business activities. Deterioration or failure of these services
may occur because of aging, overuse, and/or mismanagement.

In Palestine, municipalities are mainly responsible for the joining and urban
planning and providing public services to citizens.

Municipal and village councils have existed in Palestine since the Othman
Empire. In June 1967, the Israeli occupation authorities limited the powers

of Palestinian municipalities and limited their control over policies and
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budgets; the Arab Jerusalem Municipality Council was completely
dissolved. In Gaza, the last municipal elections were held in 1946, in the
West Bank in 1976, and in Jerusalem in 1965. Since the arrival of the
Palestinian National Authority (PNA), the municipal and village councils
took over administrative responsibilities (including; water, electricity,
waste disposal, schools, planning and building control, road construction
and maintenance, control of public markets). Currently, there are 132
municipalities (121in the WB and 11 in Gaza). In addition, there are 390
local councils throughout the WBGS. (1.2)

Most of big cities in the west bank like Nablus, Ramallah, and Hebron ....
etc, have an active municipality that provides people with different public
service like electricity, water and sanitation, opening and paving internal
roads, zoning and urban planning, control of building, .... etc.
Municipalities in Palestine are divided into four levels (appendix (A) shows
the name and number of municipalities), the following table shows these

levels and its number:
Table 1.1 classification of

Palestinian Municipalities

Municipality Type Number
A 14
B 32
C 56
D 30

These classifications depend on the number of the population of that city/

town, number of services provide and the budget of the municipality.
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More than one factor affect the quality of service provided by Palestinian
municipalities, one of the important factors is maintenance of services
which is necessary to prevent faults or treat faults that may happen during
provision of the service. Therefore, to get highest quality and effective
reliability of public services, an appropriate maintenance management
model with efficient documented procedures must be developed and
adopted by Palestinian municipalities.

Next chapters will show different types of needed maintenance, and how
will an appropriate maintenance management system will lead to a better

quality and reliability.

1.2 Hypothesis of the Research

Till now, almost all Palestinian municipalities practice corrective
maintenance rather than adopting proper maintenance management systems
to maintain service delivery to the public; the thing which is expected to

result in less quality and more costly municipal services.
1.3 Objectives of the Research

The Research aims at developing a proper management model to
institutionalize the maintenance services in Palestinian municipalities for

better quality and less cost. Among other objectives are:

e Diagnose current service-maintenance practice 1in Palestinian

municipalities
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e Raise awareness of Palestinian municipalities towards the importance of
better management of public service maintenance.
e Provide Palestinian municipalities with proper procedures and tools to

improve their service maintenance practice.
1.4 Significance of the Research

This Research is the first of its kind about maintenance management of
public service in Palestinian municipalities; it's expected to help Palestinian
municipalities to institutionalize the maintenance process of their services

for better quality and less cost.

Also, the research provides related parties — namely the Ministry Of Local
Government (MOLG) and the Municipal Development & Lending Fund
(MDLF) - with a tool that they may use to monitor the performance of
municipalities in delivering affordable and reliable services to the public.
Moreover, the research is expected to provide the municipalities with a
proper maintenance management system that organize all services-
maintenance operations, the system is equipped with the necessary
procedures and forms; this of course supports in providing services with
better quality. This research will also be a reference to scholars, researchers

and students.
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Questions of the Research

The purpose of the research is to develop to create a maintenance

management model that organizes maintenance of service in Palestinian

municipalities; to do so, the following questions of the research need first

to be answered:

1-

What is the existing situation of service-maintenance practice
adopted by Palestinian municipalities?

Do maintenance activities have clear procedures within the work
operations of Palestinian municipalities?

What type of maintenance (corrective/preventive) do Palestinian
municipalities practice?

Do municipalities detect its services maintenance cost?

Are the maintenance activities documented and operationalized
using special forms?

What type of procedures that municipality's follow to control the
cost of maintenance activities?

Do municipalities have an appropriate way to restrict the repetitive
activities of maintenance? Do municipalities having tools for
strategic decisions related to maintain or replace.

What is the level of collaboration between stores department and

other municipality's department in regards to maintenance activities?
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9- What is the amount of budget available for maintenance purposes as
part of total municipality budget? And what percent of that budget is

being expended ?
1.6 Justification for Carrying out this Research.

According to the type and quality of service-maintenance service activates
practiced in Palestine municipalities, it is worthwhile to develop a proper
Maintenance Management Model (MMM) that suites the conditions of
local municipalities and institutionalizes the service-maintenance
operations for better quality and less cost. The proposed MMM has to be
supported with the necessary procedures and tools to facilitate its

implementation in local municipalities.
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Chapter 2

Literature Review

This chapter covers a wide variety of items that present and discuss
management ,management level, maintenance, type of maintenance,
maintenance objectives, outsourcing maintenance, reliability,
municipalities definitions , Palestinian municipalities and its classifications,
maintenance planning management and previous studies related to

maintenance management topics.

2.1 Management
Several definition of management can found in different sites and different

'

books, once can defined the management as " all the activities and tasks
undertaken by one or more persons for the purpose of planning and
controlling the activities of others in order to achieve an objective or
complete an activity that could not be achieved by the others acting
independently " (2.1), also management can defined as "the art and science
of getting things done through others" (2.2). several pioneers define the
management in different terms , Harold Koontz define management as ‘“‘an
art of getting things done through and with the people in formally
organized groups.(2.3) ,where F.W. Taylor define the management as" an art

of knowing what to do, when to do and see that it is done in the best and

cheapest way" (2.3).



When looking to the first definition, one can see that the management has
four major functions which are:

¢ Planning

e Staffing Organizing

¢ Directing (Leading)

e Controlling

Each functions of the above have it's role to facilitate applying the

overall management, the following table summarizes these functions:

Table 2.1 ""Major management functions"

Activity Definition or Explanation
. Predetermining a course of action for accomplishing organizational
Planning
objectives
Arranging the relationships among work units for accomplishment of
reanizing objectives and the granting of responsibility and authority to obtain
those objectives
taffi . . o .
Staffing Selecting and training people for positions in the organization
. Creating an atmosphere that will assist and motivate people to achieve
Directing
desired end results
Controlling Establishing, measuring, and evaluating performance of activities
toward planned objectives




2.2 Management levels.

When looking to any organization what never it's type (service or
manufacturing ) , management will divided inside this organization into
three main levels , which are ; Top level management (strategic
level),middle level management(managerial level)and executive
management level(operational level ) , the following figure shows these

levels :

executive coaching, change mamagement,
leadership, delegation® empowerment, etc.

problerm solving, team budlding,
talent development, performance management, efc.

emotional intelligencs &
coaching for performance, eic.

Figure 2.1 : Management levels

For the top level management, this level is characterized by high
responsibility, for making strategic decisions and wide relations with other
companies such as external communications , and contracts signing , while
the middle management consider the link between top and executive
management . It is responsible for coordination , reporting to the top
management level after review and transmitting top's decisions to executive
level for implementation .The executive level management responsible for

implementing and controlling the execution of operations and assuring that
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planned goals are being met , the employee in this level having more

technical and practical skills compare to managerial ones (2.4)

2.3 Maintenance

Maintenance is considered to be one of the key factors that secure the
sustainability of any organization; combining maintenance with good
operational practices will reduce the need for emergency maintenance and
prevent the whole system from sudden breakdown, today, maintenance is
not treated as a strategic business function. Over the last

decade, however, it has been clearly shown that maintenance has
tremendous impact on a company’s profitability(2.5). Maintenance can
define as "a combination of any actions carried out to retain an item in, or
restore it to an acceptable condition" (2.6).

In other words one can say that the maintenance is major function that
assures all facility (manufacturing/service) and equipment in adequately
operation to avoid or to minimize time, energy and data losses, or to avoid
accidents and customer dissatisfaction.

There is a strong relation between maintenance and management through a
new approach that called maintenance management which is "orderly and
systematic approach to planning, organizing, monitoring and evaluating
maintenance activities and their costs" (2.7. A good maintenance
management system coupled with knowledgeable and capable maintenance
staff can prevent health and safety problems and environmental damage;

yield longer asset life with fewer breakdowns; and result in lower operating
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costs and a higher quality of life , this is of course need a lot of hard
works which is required to set up a successful maintenance management
system.

To manage maintenance properly "all maintenance must be performed so
that equipment and systems operate efficiently and effectively. Improper
maintenance and repairs can lead to unsafe conditions and reduced system
performance" (2.8)

Today’s competitive environment requires that industries and services try
to sustain full production capabilities, while minimizing capital investment.
From the maintenance perspective, this involves maximizing system
reliability which including prolonging the system’s life (2.9), so quality of
maintenance and service is needed for the customers, so customers need to

feel that there is someone who cares and listens to their concerns.

2.3.1 Types of Maintenance

There are four main types of maintenance; these are corrective,
preventive, predictive, and Reliability Centered Maintenance (RCM).
Corrective maintenance repairs or replaces any malfunctioning in the
system while Preventive maintenance ensures that the site will function
properly by periodically inspecting the system .The following subsections
give more details about corrective, preventive and other types of

maintenance.
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2.3.1.1 Corrective Maintenance

This type of maintenance need to trigger through direct observation, several
definition for Corrective maintenance found, one of these definitions about
this type of maintenance is "a form of system maintenance which is
performed after a fault or problem emerges in a system" (2.10), with the goal
of restoring operability to the system of maintenance is done when the "
machine or service breaks down or stops, no actions or efforts are taken to
maintain the equipment or service as requested by the designers to ensure
the intended life. (2.11), another opinion said that "Corrective maintenance
is performed after a problem is detected in the system" (2.12).

Some items of equipment located in the plant may have corrective
maintenance performed by the operator or unskilled workmen at the plant
site. To quantify the labor resource impact of work done on corrective
maintenance tasks, trending corrective maintenance hours can provide
feedback to evaluate the effectiveness of proactive activities, the corrective
maintenance hours can define as "the percentage of maintenance labor that
1s used to restore equipment to a functional state after fault
recognition"(2.13) .

This type of maintenance we are really spending more money than we
would have under a different maintenance approach. We may incur cost
upon failure of a primary device/system associated with the failure of a
secondary device/system. This is an increased cost we would not have
experienced if our maintenance program was more proactive. Also our

labor cost associated with repair will probably be higher than normal
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because the failure will most likely require more extensive repairs than
would have been required if the equipment/system had not been run to
failure. We will have to pay maintenance overtime cost. Since we expect to
run equipment/system to failure, we will require a large material inventory
of repair parts/systems. This is a cost we could minimize under a different
maintenance strategy.
Applying the corrective maintenance needs skillful technicians and clear
technical steps, below, the general technical steps which can be following
in order to apply the corrective maintenance:

e Observation of break down

e Diagnosis of failure

e Analysis of failure

e Selection of solution

e Repair the failure

e Test and learn

e Documentation and lessons learned.
The advantage for this type of maintenance is less staff, while the
disadvantages are:

e Increased cost due to unplanned downtime of equipment.

Increased labor cost, especially if overtime is needed.

Cost involved with repair or replacement of equipment.

Possible secondary equipment or process damage from
equipment failure.

Inefficient use of staff resources.
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2.3.1.2 Preventive Maintenance

The second type of maintenance is the preventive maintenance, this
type of maintenance is consider one of the testing and checking steps to
examine the operational conditions of the machine (or parts of it) by
maintenance craftspeople and equipment operators, this steps are presented
in a list, this list can be presented in electronic format or in a paper format
and includes such activities as lubrication and inspections. Preventive
maintenance defined as actions performed on a regular schedule to detect,
prevent, or mitigate deterioration of a component or system in order to
sustain or extend its useful life.
According to Industrial Accident Prevention Association, the definition of
the preventive maintenance is '"predetermined work performed to a
schedule with the aim of preventing the wear and tear or sudden failure of
equipment components"(2.14) , Miguel Bagajewicz define this type of

"

maintenance as maintenance actions that help reduce the number of
failures of specific equipment "(2.15) .

According to the previous definition of this preventive maintenance, the
main goal of this type is to prevent the equipment from failure and before
the breakdown actually occurs.

It is designed to enhance equipment/system reliability by replacing worn
components before they actually fail. Preventive maintenance activities

include equipment/system checks, partial or complete overhauls at

specified periods. In addition, workers can record equipment/system
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deterioration so they know to replace or repair worn parts components
before they cause system failure. (2.16)
All the above definition of preventive maintenance sows that the purpose of
preventive maintenance is to minimize breakdowns and excessive
depreciation.
According to the reliability center .Inc, there are several reasons why to
apply this type of maintenance, one of this reasons are:

e Longer equipment life

e Minimize energy consumption

e Need for a more organized, planned (2.17)
The advantages of this type of maintenance can be identifying in the
following points:

e Cost effective in many capital intensive processes.

e Flexibility allows for the adjustment of maintenance periodicity.

e Increased component life cycle.

e Energy savings.

e Reduced equipment or process failure.

e Estimated 12% to 18% cost savings over reactive maintenance

program.

On the other hand preventive maintenance may not effective because the
following:

e (atastrophic failures still likely to occur.

e Labor intensive.

e Includes performance of unneeded maintenance.
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e Potential for incidental damage to components in conducting

unneeded maintenance.

2.3.1.3 Predictive Maintenance

This type of maintenance deals with the maintenance activity needed to
examine whether the system or part of it will continue working, and
according to o this system will fix or replace or other wise, this type of
maintenance is consider more suitable for factories, this type of

maintenance is defined as follows " compares the trend of measured
physical parameters against known engineering limits for the purpose of
detecting, analyzing, and correcting problems before failure occurs" (2.18).
According to the Vesta partners in it's articles "An Integral Component of a
Maintenance Strategy "define the predictive maintenance as "tools are
designed to monitor the health of equipment and system ", another
definition for the predictive maintenance is measurements that detect the
onset of a degradation mechanism, thereby allowing causal stressors to be
eliminated or controlled prior to any significant deterioration in the
component/system physical state. Results indicate current and future
functional capability, where Flow Solutions Division define the predictive
maintenance as "the maintenance that monitors each asset’s condition to
determine its fitness for continued operation and initiates repairs only when
the machine itself starts crying for help"(2.19)

The advantages of this type of maintenance are:

e Increased component/system operational life/availability.
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o Allows for preemptive corrective actions.

e Decrease process downtime.

e Decrease in costs for parts and labor.

e Better product/service quality.

e Improved worker and environmental safety.

e Improved worker moral.

e Energy savings.

While the disadvantages are:

e Increased investment in diagnostic equipment.
e Increased investment in staff training.

e Savings potential not readily seen by management.

2.3.1.4 Reliability Centered Maintenance (RCM)

The new type of maintenance that the organization towards to use is
Reliability Centered Maintenance (RCM) which is a process used to
determine the maintenance requirements of any physical asset in its
operating context. (2.19)

This type of maintenance deals with different issues that the previous types
of maintenance deals , the philosophy of this type of maintenance says that
equipment design and operation differs and that different equipment will
have a higher probability to undergo failures from different degradation
mechanisms than others. It also approaches the structuring of a

maintenance program recognizing that a facility does not have unlimited
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financial and personnel resources and that the use of both need to be
prioritized and optimized.

Any organization wants to road this path of maintenance must follow these
approach to pickoff the advantages of this type of maintenance:

1. Develop a Master equipment list identifying the equipment in your
facility.

2. Prioritize the listed components based on importance to process.

3. Assign components into logical groupings.

4. Determine the type and number of maintenance activities required and
periodicity using:

a. Manufacturer technical manuals

b. Machinery history

c. Root cause analysis findings - Why did it fail?

d. Good engineering judgment

5. Assess the size of maintenance staff.

6. Identify tasks that may be performed by operations maintenance
personnel.

7. Analyze equipment failure modes and effects.

8. Identify effective maintenance tasks or mitigation strategies.

The advantages and disadvantages of this type of maintenance are:

Advantages

e Can be the most efficient maintenance program.

e Lower costs by eliminating unnecessary maintenance or overhauls.
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e Minimize frequency of overhauls.

e Reduced probability of sudden equipment failures.

e Able to focus maintenance activities on critical components.
e Increased component reliability.

e Incorporates root cause analysis.

Disadvantages

e Can have significant startup cost, training, equipment, etc.

e Savings potential not readily seen by management

2.4 Why Maintenance?
The maintenance consider critical to the organization regardless of it's size
or nature of business , the aim of maintenance is to increase the
equipment/system uptime at least cost, to achieve this; the following two
objectives must be met:

(1) Determine the maintenance requirements,

(2) Ensure that they are met as cheaply as possible.
Maintenance contributes to the profitability of the process mainly by
keeping the system functioning and capable of fulfilling production/service
needs for longer periods of time. (2.20)
The objective of maintenance will summarize in the following points:

e Maximizing production or increasing facilities, since the

maintenance is critical for productivity because less time waste, less
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material waste and less energy will lead to less cost and increase the
productivity.

e Availability at the lowest cost and at the highest quality and safety
standards.

e Reducing breakdowns and emergency shutdowns.

e Optimizing resources utilization.

e Reducing downtime.

e Improving spares stock control.

e Improving equipment efficiency and reducing scrap rate.

e Minimizing energy usage.

e Optimizing the useful life of equipment.

Providing reliable cost and budgetary control.

Identifying and implementing cost reductions.(2.21)

PLANT
Maximising Production — M '[ Reduce Breakdowns
Minimizsing Energy Usage | « T __[ Reduce Downtime
Dptimising_l_lseful Life of ¥ Improving Equinment
Equipment E ] o Efﬁgc:iegcvp
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Providing Budgetary - A - Improving Inventory
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Optimising Rescurces E Implementing Cost
Liilization * Reduction

Figure 2.2: Maintenance objectives

Furthermore, well maintained assets/systems normally show an appealing

appearance, which in turn, instills and promotes a sense of pride leading to
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the owner to take even better care of this asset. Maintenance objectives
should be consistent with and subordinate to production goals. The relation
between maintenance objectives and production (service/manufacturing)
goals is reflected in the action of keeping system and facilities in the best
possible condition (2.22), on the other hand, if one does not embrace this
philosophy, distress will become evident soon enough through neglect.

As for municipalities, delivery of quality services is one of its primary
mandates. However, scarce resources, especially financial resources, more
often than not, result in scaling down the operation and maintenance aspect
of infrastructure expenditure.

It is necessary that municipalities acknowledge the strategic value of
Operation and Maintenance (O&M) to ensure the optimum use of current
assets and available resources that will result in sustained Service delivery.
Delivery of services doesn't end with commissioning of infrastructure.
Once the infrastructure has been commissioned, the activities necessary to
ensure that it continues to perform effectively are very often not carried
out; such as the necessary staff are not appointed or the necessary budgets
are not approved. (2.23)

In today’s economic and regulatory climate, municipalities are under
intense pressure to manage assets and services with the greatest possible
efficiency. Each department within a large municipality generally manages
its own budget and its own diversity of assets; facilities such as parks,
schools, or water/wastewater treatment plants; and linear assets like

electrical, road and sewer systems. Each department must also manage
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relationships with a wide range of third-party service providers in areas as
dissimilar as road maintenance and Information Technology (IT) support.
In a smaller municipality there may be fewer departmental and budgetary
divisions, but the level of complexity is much the same.

Municipalities that are ready to adopt a new approach can leverage today’s
superior technology to unify asset and service management helping them to
optimize asset life and deliver services more efficiently (2.24)

Prior to developing an operation and maintenance program, the
municipality should undertake an operational review of its system to
inventory and assess existing facilities, operating conditions and

maintenance practices. (2.24)

2.5 Outsourcing maintenance

Outsourcing defines as "a process whereby an organization employs a
separate company or supplier to perform a function that had previously
been carried out "@.25). The better you manage the workload of your own
resources, the less need you will have for contract maintenance , the only
thing a contractor can do differently than you is that they can implement a
more efficient work system. They can often do this quickly, or at least they
can promise to do it quickly, there are many question asked before contract
the maintenance to out sourcing contractor, the first question asked is
about the maintenance philosophy for the outsourcing contractor (if they
have one), then , what reliability and maintenance process they will

implement, and how they will measure results, how they would decide
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whether to prevent—or not prevent—component failures, how planning
will be done and how scheduling will be done. Today, many organization
steers to outsourcing maintenance, this 1is because, outsourcing
maintenance is generally made for the purpose of improving maintenance
performance in order to maximize the output of the plant, reducing costs in
performing and managing what are considered low-priority operations and
improving efficiency.

Within the public sector the search for increased efficiency driven by best

practice has been a major stimulus to outsourcing (2.26)

2.6 Reliability

Reliability is a term associated with the performance of any product or
machine to work without failure, it is defined as "Reliability is defined as
the probability that a device will perform its required function under stated
conditions for a specific period of time " (2.27), for example the reliability
for 0.9, this means that there is 90%chance that the part will perform its

function without failure.

2.7 Municipalities
Several definitions for municipalities can be found when looking for the

letterer meaning of municipalities, one popular definition is:

"Elected local government body having corporate status and limited self-
governance rights, and serving a specific political unit such as a town or

city" .28 according to the encarat dictionary ,the definition of municipality
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is "elating to a town, city, or region that has its own local government"
(2.29) , where according to the word 1Q , they define the municipality as "an
administrative local area generally composed of a clearly defined territory
and commonly referring to a city, town, or village government" (2.30),
where according to the staclawyers website ,they define the municipality as
" city, town or local government unit, formed by municipal charter from the
state as a municipal corporation" (2.31). Its purpose is to govern local affairs
such as zoning, the delivery of services such as water and police protection,

and the administration of local departments like the school system.

2.8 Municipalities in Palestine

In Palestine, The Palestinian ministry of local governments consider the
governmental body who manage and supervise the Palestinian
municipalities , MOLG organize the municipalities operations through two
laws that are directly related to the local government functioning , the first
law is the one articulated for “elections for local Authorities Law of 1996,
second local government law was approved in 1997, which sets out the
formation, financing and responsibilities of elected local councils and
mayors . The responsibilities included creation and maintenance of roads,
water and electricity supplies, building permits, providing health and
environment service. The Palestinian local government sector including
municipality councils and village councils offer services to local residents
as stated by the related laws municipality. (2.32), the details MOLG law is

given in appendix (B) (3.33)
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Municipalities are divided into four levels depending on their number of

population and type of service they provide to the public. (2.34)

2.8.1 Municipality's sector and divisions
According to the Palestinian ministry of local governance, municipalities

divided in to 4 levels; these are:

2.8.1.1 Municipality A

This type of municipalities deals with the center of governorates, there are
14 level (A) municipalities, their municipal councils consist of 15

members . (2.34)

2.8.1.2 Municipality B

Municipalities that have population over 15,000 are classified as level (B).
There are 32 level (B) municipalities. Their municipal councils consist of

13 members. (2.34)

2.8.1.3 Municipality C

Municipalities that have population 5000-15,000, there is 56 C-level

municipalities. (2.34)

2.8.1.4 Municipality D

Municipalities have population less than 5,000; there are 30 D-level

municipalities. (2.34)
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2.9 Maintenance Management Planning.
Presenting a good maintenance management may help in performing the
maintenance activities, especially preventive maintenance type, any
preventive maintenance program must consist from the flowing:
1- Maintenance activity; includes all the activities which will be done
and planned to perform.
2- The predictive executing time; includes at what time the preventive
maintenance activities will be performed.
3- Frequency period; includes the repetitive period that will determined
to achieve the maintenance on.
4- The needed resource in order to execute the maintenance effectively.
5- Whether the maintenance will be done internally or externally.
6- Finally, Maintenance procedure number must be added in the

program to be useful for historical data purposes .

2.10 Previous Studies
This section considers the previous studies that are most related to

municipal service maintenance.

2.10.1 Environmental Protection Agency (EPA) (1994) "Combined
Sewer Over flow Operation & Maintenance (O&M) Fact

Sheet" Proper Operation and Maintenance.
In this research, the researcher focuses on combined Sewer system since

the sanitary wastewaters and storm waters can overflow the conveyance
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system and discharge directly to surface water bodies, this is called a
Combined Sewer Overflow (CSO).

The Environmental protection policy (EPA) issued the CSO Control Policy
on April 19, 1994. This policy states that permittees with Combined Sewer
Systems (CSSs) that have CSOs should be able to provide, at a minimum,
primary treatment and disinfection, when necessary, the policy also
includes nine minimum control requirements for inclusion in the CSO
discharge permit. One of these minimum controls 1s proper operation and
regular maintenance (O&M) programs for the sewer systems with CSOs;
one of the controls of the requirement is the O&M programs which include
the following components:

e Scheduling routine inspections, maintenance and cleaning of the
CSS, regulators and outfalls, and this is through the operational
review which empower the municipality to undertake an operational
review of its system to inventory and assess existing facilities,
operating conditions and maintenance practices, it is also the system
may conduct a modeling of the integrated system (sewers, regulators,
and treatment plant) to analyze operational improvements.

e Developing O&M reporting and record keeping systems with
maintenance procedures and inspection reports, and this O&M
program should include a record keeping component. The record
keeping system should document maintenance procedures through
inspection reports, and this report should include information about

when the system was inspected, and, if applicable, what maintenance
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action was taken, including the equipment used and the personnel
involved.
e Providing training for O&M personnel., since the O&M program
should have established training goals , procedures, and schedules
e Reviewing the O&M program periodically to up-date and revise
procedures as necessary.
After the description of the basic components of the O&M program, the
researcher in this Research talked about the routine maintenance
activities such as tide gate maintenance, pump station
maintenance, catch basin and grit maintenance, and sewer line
maintenance. At the end of this research, the researcher indicate that the
determination of cost in this cases is difficult because it is a function of
many different factors, including the age of the system, the type(s) of
overflow structure(s), the size of the system (both in linear footage and
in the diameter of combined sewer), and the drainage areas, nevertheless
the researcher provide the reader with list of maintenance cost that

appear during the research.

2.10.2 O&M News by Ms Nomtu Maropong at Frances Baard District
Municipality and Ms Viera Larsson from SIPU International. (2005)
"Operation and Maintenance — one key to sustainable service delivery

for Municipalities"'.
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This Research summarizes the experience gained through implementation a
project on developing Operation & Maintenance (O&M) for municipal
services.
The project’s ultimate aim was to help municipalities deliver good quality
service through improved operation and maintenance sensitive to the needs
of the people in their province, to raise the quality of service delivered ,
increase reliability ,dependability ,economy ,enjoyment and comfort .
In this paper the researchers consider the quality of service delivered to
customer one of the primary mandates of municipalities.
A set of objectives for this project aimed to achieve, one of the primary
objectives of this Research is the completion and final printing of operation
and Maintenance manuals for the following topics:

e O&M of water supply services

e O&M of sanitation services

e O&M of roads and storm water services

e Legal and environmental frameworks for the services and O&M

e Management of services and O&M.

Another crucial element and set of objectives are those related to training,
Training will also be organized on how to use the manuals and how to
organize on-the-job training in the municipalities.

The researcher noted that lack of skilled people, inadequate maintenance
budgeting, lack of organized systems and procedures to perform and

manage the maintenance function and sometimes also poor attitudes
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towards the work it self , all of the previous are the reasons why are
municipal sanitation systems in the Northern Cape deteriorating and even
failing at an alarming rate? .
To solve the previous problem of the maintenance in Northern Cape, the
motivation from an efficient maintenance manager whose responsibility to
motivate and explain to his or her staff members why they are doing what
they are doing and the staff members must buy into the system. If this is
not attained, any implemented system is bound to fail.
At the end of this Research, the researcher put an eight component for the
O&M project to be successful in its implementation these components are
1. Project Management and management of Steering Committee, Reference
Group (Mayors and Municipal Managers), Project Group, Editorial Groups
and Task Teams.
2. Development, testing, revision and production of five O&M handbooks
or manuals, which are:

e O&M of water supply services

O&M of sanitation services

O&M of roads and storm water services

Legal and environmental frameworks for the services and O&M
e Management of services and O&M.

3. Baseline Research on municipal infrastructure, O&M practices, and

development of proposals for where to establish and capacitate O&M

Support Units. How is water care works registered with Department of
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Water Affairs & Forestry (DWAF) Depending on the needs for services,
how should municipalities staff their O&M section, especially in the view
of being supported by an O&M Support Unit.

4. Testing of a pilot O&M Support Unit in Frances Baard District
Municipality. How should a unit like this support municipalities? And how
should it be staffed, equipped and organized?

5. Baseline Research on human resources in the sector, the needs for staff
development, and organizing O&M training for politicians, managers and
technical staff, consultants and contractors.

6. Development of provincial O&M management systems. How should
Department of Housing and Local Government (DH&LG) support and
guide the municipalities on O&M issues?

7. Co-operation and exchange of experiences with Swedish municipalities.

8. Project evaluation and other aspects of evaluation

2.10.3 Norwegian Institute of Technology and Science Department of
Architectural Design and Management, 2004 "THE Maintenance
Planning Process in Trondhem Municipality".
In this paper a focus on how the maintenance planning process has been
developed and implemented in the organization. An analysis of the actual
figures for planned and unplanned maintenance activities in the
municipality in 2004 is presented.
The paper has shown “a success story”, where the Facility Maintenance

(FM) organization expended great effort to establish a solid strategy for the
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maintenance planning in the municipality. They were able to gain
acceptance for the strategy both from the city manager and the city council.
The strategy stated that a major increase in budget was needed to fulfill the
strategy, and the FM organization got the increase in budget needed.

The tools that used to conduct the purpose of the research is the interview,
an interviews made with four informants which have been working in the
FM organization for the whole period of time , these four informants are:
The former executive director, the former information officer, the deputy
director for maintenance and a maintenance planner.

In general there is great agreement among the informants about most of the
questions addressed in the interview. All the informants confirmed that
there has been a radical change from unplanned to planned maintenance;
the general budget has increased significantly, the only point with a
tendency toward minor disagreements among the informants concerns the
capability for the maintenance planner to adapt to the new situation.

At the end of this research, it was conclude that, the FM organization
expended great effort to establish a solid strategy for the maintenance
planning in the municipality, it was able to gain acceptance for the strategy
both from the city manager and the city council, this strategy stated that a
major increase in budget was needed to fulfill the strategy, and the FM

organization got the increase in budget needed .
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Chapter 3

Methodology
This chapter presents and discusses the research approach, Population of
the research, sample of the research, research tool and the steps that

followed to carry out this research.

3.1 The Research Approach.

The researcher used the interview as an approach supported with check
list that consists of questions to facilitate diagnosing the existing situation
of maintenance management in Palestinian municipalities , the researcher
conducted two structured interviews with two different persons from
different department in different municipalities taking into consideration

locations and levels of municipalities .

3.2 Population of the Research
The population of the research consists of all Palestinian

municipalities located in the West Bank.

3.3 Sample of the Research.

An exploratory sample was selected; this sample was selected in away to
cover different locations, levels of municipalities, resident number, and
type of services provided to the public.

Based on this , seven different municipalities were  selected to  be

interviewed ; these are : Al-Bireh municipality ,Nablus municipality
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,Tulkarem municipality , Salfeet Municipality , Beita municipality , Tubas

municipality and Hebron municipality .

The selected municipalities provide citizens with main services, such as

water sanitation, electricity, roads maintenance ... etc, the following brief

description about the services provided by the selected municipalities:

Nablus Municipality : the municipality provide citizens with the
following services: water supply and sanitation, roads construction,
retaining walls, public buildings and establishing schools , maintaining
and improving health and environmental conditions (3.1)

Al-Bireh Municipality : the municipality provide citizens with the
following services : water supply, and sanitation, monitoring
maintaining and improving health and environmental conditions (3.2)
Tubas Municipality: the municipality provides citizens with different
services, such as: water, electricity, waste, maintenance and paving
streets, and restoration of the building of schools, the organization of
construction, and licensing trades and industries (3.3).

Tulkarem Municipality: the municipality provides the citizens with
main services such as : water supply, and sanitation, roads construction,
retaining walls, public buildings and establishing schools , maintaining
and improving health and environmental conditions (3.4)

Hebron municipality: Hebron Municipality provides people with
electricity, water, roads, sanitation, the environment, and construction.

In addition, the municipality provides services to the industrial and
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agricultural sectors, as well as cultural and sports services to all sectors
of society. (3.5)

e Salfeet Municipality: Salfeet municipality provide citizens with
different services such as: electricity, water, solid waste,
sewage (3.6).

e Beita Municipality : the municipality provide citizens with

services including water, electricity, roads pavement

In each municipality, the researcher interviewed the person in charge in the
water & sanitation department, and also the in charged person in the
engineering department; actually, the researcher focused on these two
departments because these departments are responsible for providing the

main services to the public.

3.4 Research tool

This section discusses the tool used to collect the relevant information
through semi structured interview with in charged persons; the tool
basically is a structured checklist which consists of the following
dimensions:

I- Current institutional position of maintenance management within
the municipality structure , this dimension includes three questions
these are :

e Has the municipality a separate department that performs all

service- maintenance activities?
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e If the answer of the previous question is No, does this mean that
each department has its own maintenance unit to provide
maintenance for the services delivered by that department?

e Is there any coordination between the different maintenance
units in the different departments? If the answer is yes, what type
of coordination is that?

2- Type of maintenance practiced in municipalities, this dimension
includes the following questions:

e What are the main maintenance activities performed by different
departments in municipalities?

e Does municipality practice preventive maintenance, or corrective
maintenance, or both.

e Which maintenance activities are classified as corrective
maintenance, and which are classified as preventive maintenance?

e What sequence (procedure) followed to perform different types of
maintenance (corrective/ preventive) activities?

3- Level of maintenance management documentation in Palestinian
municipalities. This dimension includes two questions :

e Are maintenance management activities (corrective/preventive)
documented in special forms and /or records?

e Do departments prepare any kind of main reports that include
relevant information such as who do the job, what is done, and
what are the tools that were used? , if yes, see samples of these

reports.
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e Does municipality have any kind of data base that keeps relevant
maintenance management data and information for future useful
decisions and recommendation?

4- Cost of maintenance in Palestinian municipalities.

e [s there annual estimation for the cost of maintenance
(preventive / corrective) in the municipality, what were the
estimates for last three years?

e Were the estimates sufficient to carryout the maintenance
activities efficiently?

e [s there any control over the maintenance cost in terms of time
and spare parts? If yes, how?

e In the municipality, are the resources needed to execute the
maintenance activities (human resources, tools....etc),
sufficient?

5- Relation between maintenance and the inventory spare parts in

Palestinian municipalities.

e [s there a store in the municipality that has sufficient different
types and quantities of spare parts?
e What type of institutionalized coordination exists between
departments and store in regards of maintenance activities?
6- Relation between municipalities and private maintenance service
providers.
e Does the municipality sign agreements with private contractors to

provide maintenance services? If yes, what is the percentage of



38

maintenance outsourcing cost compared to total maintenance
cost?
3.5 Steps to carryout the Research.
The following summarizes the main steps followed to carryout this

research: Reviewing related literature.

1. Preparing proper check list for structural interviews

2. Choosing proper criteria to select sample municipalities, the criteria
covers different locations, types of municipalities, resident number,
and type of services provided to the public.

3. Selecting sample of seven Palestinian municipalities to be
interviewed , these are :  Al-Bireh municipality ,Nablus
municipality ,Tulkarem municipality , Salfeet Municipality , Beita
municipality , Tubas municipality and Hebron municipality .

4. Analyzing collected information related to maintenance
management ; after the researcher conduct the interviews with the
in charged persons from different departments in different
municipalities , the researcher start to analysis the dimensions of the
check list (the same dimension for the different surveyed
municipalities ),then , the obtained results from analyzing the
dimension wrote and sorted .

5. Visiting the MOLG and revising the budget for the selected sample
municipalities.

6. Developing proper maintenance management model (MMM) that

suites Palestinian municipalities
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7. Developing the necessary operational procedures and forms.
8. Proposing a preliminary structure for software to computerized the

developed MMM.
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Chapter 4
Analysis
This chapter presents the situation analysis of current maintenance

management practices in the selected municipalities.

4.1 preface

For Municipalities to provide customers with high reliable services, they
should practice  maintenance management properly including both
corrective and preventive maintenance, of course this will assure the
continuity of providing services with high quality, and reduce the

breakdowns and problems that may happen during time .

4.2 Analysis
To diagnose the current maintenance management practice in the
Palestinian municipalities, the researcher visited the selected sample and
interviewed relevant persons from water and sanitation department, and
engineering department; based on these field visits and interviews, the
following results were concluded:
. Almost all Palestinian municipalities don't have separate
maintenance department to manage the maintenance activities for the
different services provided by the municipality. Instead, almost each
service-department has its own maintenance team composed of
skilled technicians/workers who are directed by the head of that

department. For example, water department has its own maintenance
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team to solve the problems related to water services provided to the
public; this situation is common in most municipalities including
Nablus municipality and Tulkarem municipality. An exception was
found in Al-Bireh municipality which has special maintenance
department to execute all the maintenance activities for all
departments of the municipality, this department actually includes a
maintenance plan for preventive maintenance with it's needed forms
and procedures , this plan well explained and organized to facilitate
it's implementation , appendix B shows the preventive maintenance
plane for Al-Bireh Municipality, also ,this department prepares a
performance indictors report for the performed maintenance
activities within a period of time control the maintenance activities
which was done (appendix C show the performance indictors report )
, So one can say that , this maintenance department practices
maintenance management properly .

Regarding maintenance management procedures, it's found that few
municipalities use simple forms to facilitate corrective maintenance
activities in a certain related departments, these forms are basically
sort of maintenance summary report that includes information about
date, locations, brief description of performed maintenance and name
of persons who did the maintenance .For example, a report that
summarizes the activities 1is prepared daily in AL-Bireh
Municipality. However these reports are basically used for

documentation only; and no further analysis is being performed on
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these reports for future planning and decision making. Another
example is Tulkarem municipality; namely water &sanitation
department, and the Engineering department, what exist are simple
forms used to facilitate related maintenance practices.

However, these forms are not well documented, not clear, and not
sufficient in terms of type of information and level of details
documented. The situation is a bit different in Nablus Municipality,
the engineering department uses simple form which is a kind of
internal memo by which the department directs the maintenance
teams to perform certain maintenance tasks, in other words, this form
acts as a simple maintenance order. On the other hand, the water and
sanitation department at Nablus municipality has an effective
computerized maintenance documentation system used to document
information such as date and location of performed maintenance, and
spare parts used. The system can be used to inquiry about certain
information such as the list of spare parts used during a period of
time to maintain for a certain location.

It's worth noting that regardless of the way municipalities document
the maintenance information, these information is not and can't be
used for the purpose of planning and/or related decision making.

In most Palestinian municipalities, the concept of preventive
maintenance is not clear enough, just few municipalities like Nablus

Municipality practice sort of scheduled preventive maintenance such
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as the yearly manholes cleaning , and this is also the case in Al-Bireh
Municipality with some limitations .

Regarding to obstacles facing the development of maintenance
management practices; the interviewees indicates that the most
noticeable obstacles are lack of skilled technicians, improper tools
and facilities.

Most of the maintenance activities related to road and engineering
department are carried out through outsource contractor by signing a
contract with external maintenance teams to execute the maintenance
activities that the internal maintenance teams can't perform , for
example in Nablus municipality 90% of the roads maintenance and
pavement carried out through external contractor , where as the
water and sanitation department in the same municipality execute
20% of it's maintenance activities by signing a contract with external
contractor . In Tulkarem Municipality 80 % of roads and engineering
maintenance activities performed through outsourcing contractor,
where the percentage will be smaller in Salfeet municipality
compared to Nablus & Tulkarem municipality, 10% of engineering
maintenance activities executed by external contractor.

Regarding to the cost of maintenance, almost all municipalities don't
have clear figure about the total cost of their annual, this is basically
because there is no clear relation between maintenance activities and

the consumption of spare parts used for maintenance purposes, and
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also because of the absence of a proper mechanism to estimate direct
labor cost.

o After visiting the MOLG (budgeting department) , and after
revising the annual budget for the surveyed municipalities (the
estimated budget for year 2011 ,and actual budget for yaer2010 ) ,
the cost items related directly to water & sanitation ,and also the one
related to public service (road network services ) were captured , it's
clear from the table (4.1) below that the cost of maintenance for
water & sanitation department ranging between 4% in Nablus
municipality to 34% in Tulkarem municipality , where as in table
(4.2) , the cost of maintenance for public services (roads network )
ranging between 7% in Nablus municipality to 86% in Beita &

Tubas Municipality .

The following tables; table (4.1) & table (4.2) show more details about the
percentage of maintenance cost to the total cost of the related department,

and percentage of maintenance cost to the operating cost.
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Table 4.1 ""comparison between maintenance cost and
Total cost for water & sanitation de

artment ,and operating cost "
Water Water percentage of (I\F/)Izirr?f;r::gge
Municipalit Year Department Department Maintenance | (Maintenance cost for
pality (total (operational Cost cost for total operatin
expenses) expenses) expenses) p 9
expenses)
Nabl 2011 26,801,000 13,928,000 1,158,000 4% 8%
ablus
2010 14,982,000 6,054,000 540,610

* * *

29,744,000 19,501,000 4,014,948

2,177,000 2,039,000 172,000
Salfeet
2010 1,946,000

8% 8%
1,749,000 171,774 9% 10%

Table 4.2 ""comparison between maintenance cost and
Total cost for engineering department ,and operational cost "

Roads & Roads & Percentage Percentage of
Engineering Engineering . of (Maintenance
Municipality | Year | department department Malrgtce)r;tance (Maintenance cost for
(total (operational cost for total operating
expenses) expenses ) expenses) expenses)
Nablus 2011 | 33,111,000 15,628,000 5,026,800.00 15% 32%
19,847,000 7,373,000 1,440,000

* * *

30,998,000 15,817,000 11,250,000

Salfeet 1,336,000 828,000 715,000
2010 | 1,114,000 696,000 587,000 53%

84%
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e it was clear after revising the budget above that , the financial figure
doesn't show the percentage of activities maintenance cost carried out
by out sourcing to the maintenance cost of activities done through the

internal maintenance team .
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Chapter 5
The Maintenance Management Model (MMM)
This chapter presents the proposed Maintenance Management Model
(MMM) to be used by Palestinian municipalities .Also, it presents the

guidelines(procedures) and forms needed to facilitate the implementation

of the MMM .

5.1 The Maintenance Management Model MMM

Based on the diagnostic study and situation analysis of current maintenance
management practices, the researcher proposes the following MMM to be
adopted by Palestinian municipalities; the model is designed in away that it
can be adopted by different services departments. Although this model may
be adopted by any municipality regardless of its level, the researcher
recommends starting the implementation of the MMM in A&B
municipalities as they have capable institutional structure.

Figure (5.1) explains the proposed MMM which covers both corrective and
preventive maintenance management. Also, the model takes into
consideration the possibility of outsourcing maintenance services, and
explains the role of different management levels in executing it.

The MMM will organize the relations between the different departments in
the municipalities such purchasing. Stores and Information Technology
departments. The MMM considers the necessity of documenting
maintenance activities locations, cost....... etc, for the purpose of analysis

and decision making.
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5.2 The MMM details
The following figure (5.2) is a process diagram that explains the details of

the MMM.
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Figure (5.2) Details of the MMM process diagram
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5.3 The MMM guide.
The following is guide on how to apply the Maintenance Management

Model (MMM), the guide covers both corrective, and preventive
maintenance management activities.

5.3.1 The guide for Corrective maintenance management activities.
The following figure shows the part of the process diagram corresponding

to corrective maintenance management activities
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corrective maintenance
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from relevant employees &
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Figure (5.3) corrective maintenance process diagram
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The sections below present the details that explain how each process within
the process diagram is executed.

5.3.1.1 Process of ""Decisions making and recommendations"

Table 5.1 below shows how decision making and Recommendations
process is executed. This process is part of both corrective and preventive
maintenance.

Table 5.1 '""Decision making and Recommendations process' guidelines
Process Name : Decision making and Recommendations

The objective of this processes is to facilitate and clarify how
decisions and recommendations are to be taken by the
maintenance committee which consists of the heads of the
departments and a number of municipality council members

Objective

Activities of the | Decisions & recommendations related to maintenance
processes management are taken

Based on the related feedback, the maintenance committees
Activity's detailed | takes the necessary decisions and make proper

description recommendations, these recommendations and decisions are
then transformed into practical corrective or preventive
maintenance steps by relevant departments .

The maintenance committee that includes heads of
Responsibilities | departments, the heads of departments will next delegate
responsibilities to department's employees.

No partner participate in applying this process

Partners

No special forms are needed in this process. However decisions
Related forms | and recommendations may document by usual minutes of
meeting to be then sent to relevant departments.
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5.3.1.2 Process of ""Notification of failures received from citizens"
Table 5.2 below shows how notification of failures received from citizens

process is.
Table 5.2" notification of failures received from citizens process'

guidelines
Process Name : notification of failures received from citizens

The objective of this process is to show how the notification of

Objective . . .
J failure will be received, sorted and sent to related departments.

The activities of this process are :

Activities of the | 1- One stop shop receives calls or written complaints from
processes citizens about failures & errors.

2- Failures are sorted and sent to relevant departments.

The One stop shop employee who is dedicated to receive the
complaint fills the form (M/FN-01) with related information ,
in case of emergency failures , the one stop shop employee
Activity's detailed | calls the related department and inform them about the failure
description and simultaneously , fills the complaint form (M/FN-01)

In the municipalities that don't have a one stop shop, the
complaint unit employee receives complaints and documents
them using the complaint form(M/FN-01)

The one stop shop employee who is dedicated to receive
complaints

Responsibilities

Partners No partners participate in applying this process
Related forms (M/FN-01)

5.3.1.3 Process of "Failure notification received from related
employees & technicians''.
Table 5.3 below shows how failure notification received from related

employees & technicians.
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Table 5.3" Failure notifications received from related employees &
technicians process' guidelines

Process Name : Failure notification received from related employees &

technicians

This process will facilitate capturing errors and failures
Objective
through related employees & technicians.

Activities of the | 1- In this process the Related employees & technicians

processes inform departments about noticed failures and errors.

Activity's detail
chivity's detatis Related employee informs the related department about

description . i
P noticed failure.

Responsibilities | Related employees& technicians.

Partners No partners participate in applying this process

Related forms (M/FN-02)

5.3.1.4 Process of "Departments receive notification about related
required maintenance and decide on their ability to do it internally"'.
Table 5.4 below shows how departments receive notification about related

required maintenance and decide on their ability to do it internally
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Table 5.4 ""Departments receive notification about related required
maintenance and decide on their ability to do it internally process"

guidelines

Process Name : Departments receive notification about related required
maintenance and decide on their ability to do it internally

Objective

To guide departments on how to transact with the problems and
decide on their ability to do the maintenance internally or externally

Activities of
the processes

1- Department documents failure notification on form M/FN-02.
2- Department studies the failures , problems , and decide on
their ability to execute the maintenance internally
3-In case able to do maintenance internally, the department
determines the needed spare parts, and who will do the job and
how.
4- In case of Out sourcing maintenance; then

4.1 Procurement department contracts relevant contractor
adopting its own standard internal procedures.

4.2 Related departments supervise, evaluate and report the

out sourced maintenance

Related department receives the notification about problems or
failures and documents about these failures using form (M/FN-02)

Then the department decides whether it can do the maintenance
thorough it's maintenance teams or not , if not , then the department

Activity' . .
CUVIEY S needs to contract out sourcing contractors, and this has to be done
detailed . L . .
description in coordination with  the purchasing /procurement department ,
the role of the related department is then to supervise , evaluate
and report on the outsourced the maintenance . The report is then
sent to the information technology (IT) department for data entry
and analysis.
o The head of the related department, who will next delegate
Responsibilities e .
responsibilities to other department's employees
Partners Private sector contractors

Related forms

(M/FN-02) , (M/FN-03)
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5.3.1.5 Process of " Departments determine the needed spare parts,
and who will do the job and how".
Table 5.5 below shows how departments determine the needed spare parts,

and who will do the job and how.
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Table 5.5 "Departments determine the needed spare parts,
and who will do the job and how' guidelines

Process Name : Departments determine the needed spare parts, and who will do

the job and how

Objective

To show how the internally maintenance process will performed.

Activities of the
processes

1- Department determines who will do the maintenance.

2- Department determines the needed spare parts &tools

3- Department decide on main steps required for doing the
maintenance

4- Department sends maintenance team to related location

Activity's
detailed
description

Once related department decides on doing the maintenance
internally utilizing its own resources, the preparations for doing
the maintenance start by using form M/FN-02; first the
department determines the maintenance team who will do the
maintenance, then the needed spare parts and tools for solving
the problem are identified and listed, the spare parts are
prepared in coordination with the stores , then the steps on how
to perform the maintenance may be determined by referring to
relevant technical maintenance procedures if available , after that
the maintenance team moves to the site to do the maintenance .

Responsibilities

The head of the related department, who will next delegate
responsibilities to other department's employees

Partners

The stores department

Related forms

(M/FN-02)
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5.3.1.6 Process of "Teams do the maintenance & write maintenance
reports'.
Table 5.6 below shows how teams do the maintenance & write

maintenance reports.
Table 5.6 "Teams do the maintenance & write maintenance

reports process explanation '"guidelines

Process Name : Teams do the maintenance & write maintenance reports

To show how the maintenance team performs the maintenance
Objective
and writes proper maintenance report.

Activities of | 1-Repairing the failure
the processes | 2-Make sure that the problem has been solved properly
3-Report on the performed maintenance including the replaced

Spare parts

The maintenance team repairs the failure by replacing the parts

that causing the problem, fixing the new ones, and do what ever

Activity's
necessary (including tests) to bring the system back to its
detailed
normal working condition.
description

After completing the maintenance, the team's supervisor fills a

maintenance report using form (M/FN-06).

Responsibilities | The maintenance engineer and the maintenance team supervisor.

Partners No partner participate in applying this process

Related forms | (M/FN-04)
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5.3.2 Guide for Preventive maintenance management activities.
The following figure shows the part of the process diagram corresponding

to preventive maintenance management activities.
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5.3.2.1 Process of " preventive maintenance programs are Prepared &
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Table 5.5 below shows how preventive maintenance programs are Prepared

& modified by departments that provide services.

Table 5.7 preventive maintenance programs are Prepared
& modified by departments that provide services guidelines

Process Name : preventive maintenance programs are Prepared & modified by

departments that provide services

Objective

To show how the preventive maintenance programs are
prepared.

Activities of the
processes

1-Departments will decide locations, maintenance periods&
schedules, and developed detailed maintenance planes &
procedures.
2- in case of out sourcing maintenance ; then :
2.1Procurement department contracts relevant
contractor
2.2Related departments supervise, evaluate and report
the out sourced maintenance
3-in case Able to do maintenance internally then :
3.1Departments determine teams that will do the
maintenance.
3.2 Tools and spare parts needed are listed
&received from stores

Activities detailed
description

To do preventive maintenance, a preventive maintenance
program/ plane has to be prepared using form M/FN-05.

While developing the preventive maintenance program/plane,
the related department determines whether to do the
maintenance internally utilizing it's own resources, or to do it
with the help of an external contractor.

In the case of out sourcing contractor , the procurement
department will contract external maintenance contractor
according to its internal regulations , the role of the related
service department is to supervise, evaluate, and report on the
outsourced maintenance , then reports are sent to I'T department

In the case of internal maintenance, the spare parts are listed
and received from stores.

Responsibilities

The head of the related department, who will next delegate
responsibilities to other department's employees.

Partners

The procurement department

Related forms

(M/FN-05)
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of "Departments execute the programs & write

maintenance reports''.

Table 5.6 below shows how Departments execute the programs & write

maintenance reports.

Table 5.8 ""Departments execute the programs
& write maintenance reports' guide lines.

Process Name : De

partments execute the programs & write maintenance reports

Objective

To show the steps that facilitates implementing the preventive

maintenance program.

Activities of the

processes

1-Department execute the preventive maintenance program
2-Make sure that the program has been executed properly

3- Report about the performed preventive maintenance

Activities detailed

description

The related department execute the preventive maintenance program
as it's planned, repair the expected failure before it may happen and
replace the necessary parts .

The assigned maintenance team makes sure that they execute the
maintenance program properly , then the team reports about the
performed preventive maintenance ,these reports are then sent to the

IT department .

Responsibilities

The maintenance engineer and the maintenance team supervisor.

Partners

No partner participate in applying this process

Related forms

(M/FN-04)
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5.3.3 Data entry and Analysis.

The out put data and in formation that yield from the processes of
corrective and preventive maintenance are sent to Information Technology
department (IT) where the analysis process is done. The following figure
shows the part of the process diagram corresponding to the data entry and

analysis.

Decisions making and
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management are taken

data entry and
analysis

Using the
database for
analysis and to
inquiry about
failures
Jocation, ... etc

*

Entering reports
contents into
data base
records

T

Receiving reports
on the performed
maintenance

Figure 5.5 Data entry and analysis process diagram
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To facilitate the process of data entry and analysis, a guide for that process

1s shown below,

Table 5.9 ""data entry and analysis'' guidelines
Process Name : data entry and analysis

To show how maintenance related data and information
process documented in the data base, and how related
departments may get the benefit from these data and
information.

Objective

1-Receiving reports on the performed maintenance
2-Entering reports contents into data base records
3-Using the database for analysis and to inquiry about

Activities of the . . X
M failures details such as ,location, zone, operators

processes ,number of preventive maintenance activities for related
zZoon......... etc
The data entry and analysis employee receives
Activity's maintenance reports from related departments, after that
detailed these information entered to special software, this
description software has to contain fields to facilitate the analysis

process.

Responsibilities | Data entry operator
Partners IT department
Related forms | No special form needed, forms from related department
are sent to IT department to  be entered to special
software
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Chapter 6
Proposed Structure to Computerize the MMM

This chapter presents and discusses the proposed preliminary structure to
computerize the MMM, it mainly presents the required inputs and expected

outputs of the computerized MMM.

6.1 Introduction

To benefit properly from the proposed MMM, it has to be computerized,
this will make it easier to document maintenance-related information, and
retrieve these information easily, this will also strongly support
maintenance-related management decision making process.

The following two sections present respectively the required inputs and

expected outputs of the computerized MMM.

6.2 Software inputs.

The required inputs cover both corrective and preventive maintenance
activities, performed by different municipal departments; either utilizing
their own resources or through external contractors. The required inputs are
basically obtained from the maintenance reports (M/FN-04) prepared by
different departments, and then submitted to IT unit.

Figure 6.1 shows the required inputs needed to be fed into the data base
system specially designed for this purpose.

As one can see in figure 6.1, the required data and information are:
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e Department which execute the maintenance

e Type of maintenance, whether it's corrective or preventive.

e Date and time of performing the maintenance

e Zoon number, this refers to the zoon where the maintenance job
performed.

e Who has done the maintenance; this includes the name of
maintenance team and name of team supervisor in case of internally
maintenance job, in case of out sourcing maintenance, the name of
contractor and the amount of contract will be also fed to the data
base.

e Location of failure.

e Spare parts used in performing the maintenance

e Tools used in performing the maintenance.

6.3 Expected outputs.
Figure 6.1 shows wide range of output information that can be obtained;
these are:

- Name of employee who performed the maintenance: the user can
inquire about name of any person participated in performing a
certain maintenance.

- Date and time of performing maintenance

- Maintenance performed by a certain department.

- Maintenance performed in a certain zoon.
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- Number of maintenance operations that done for certain zoon or
location.

- Number of corrective/preventive maintenance activities done for
certain zoon or location.

- List & number of spare parts used in achieving the maintenance
during a period of time.

- Number of maintenance activities executed during a certain period of
time.

Also, the computerized system is expected to be able to provide the user

with interrelated information between the different expected outputs;

such as the performed maintenance by a certain department in a certain

zoon during a certain period of time
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Figure 6.1 proposed structure to computerize the MMM flow chart
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Chapter 7

Conclusions & Recommendations

This chapter presents main conclusions and recommendations of the

Research.

7.1 Conclusions

Based on the obtained results, the researcher concludes the following:

e Currently, almost all Palestinian municipalities practice corrective
maintenance rather than adopting proper maintenance management
systems to maintain service delivery to the public; this of course
affects negatively the quality and cost of service.

e Most municipalities don't have proper maintenance—related
documentation systems.

e All municipalities don't have clear figure about their annual cost of
maintenance; this is basically due to the unclear relation between
maintenance activities and spare parts consumption.

e Palestinian municipalities don’t have separate Maintenance
Department to manage all maintenance activities related to the
different services provided by the municipality; instead each service
department has a maintenance unit/team to maintain its services.

e Very few Palestinian municipalities use simple forms to facilitate

implementing corrective maintenance activities.
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e There are several obstacles facing the development of maintenance

management practices; among which are: lack of skilled technicians,

law maintenance budget, improper tools and facilities.

7.2 Recommendations.

The following are the main recommendations of the Research:

e The researcher strongly recommends to start implementing the

proposed Maintenance Management Model (MMM) in Palestinian

municipalities to help in improving " quality " and in reducing cost

of services provided to the public; this is because the proposed

MMM has the following added value:

It provides municipalities with tools and forms that facilitate
both corrective and preventive maintenance management.
Also, the MMM explains the role of the different management
levels in executing it.

The data and information documented through the different
forms are very useful for future analysis (including cost) and
decision making.

The MMM covers both corrective and preventive
maintenance, it 1is also supported with the necessary
procedures and tools to facilitate its implementation in local

municipalities.
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» The MMM has no implications on municipal organizational
structures and can be easily implemented by current related
staff.

» The MMM provides municipalities with certain performance
indicators ,such as the time needed to complete the
maintenance ,number of maintenance jobs completed by a
certain team or workers; such as indicators help the
municipality to evaluate its maintenance-related performance

» The proposed MMM is considered as a first generation of
Maintenance Management Model suitable for local
municipalities, and the researcher believes that the MMM can
be improved by testing it in a group of municipalities to get

feedback for future modifications.

e To operate the MMM effectively, the municipalities are asked to
divide their respective cities or towns into zones; this will help in
future inquiring about maintenance-related information and support
maintenance-related decision making.

e Training must be given to related municipal staff who will
participate in implementing the proposed MMM; the training has to
focus on how to implement the maintenance procedures and use their
corresponding forms.

e To ultimate the benefits of the MMM, future work may make use of

the structure proposed to computerize the model and it’s supporting
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tools; such a computerized system can link all service-maintenance
activities in a municipality, help in controlling and regulate the
utilizing of spare parts, and sit maintenance-related performance
indicators.

Although the proposed MMM is applicable for all Palestinian
municipalities, however it's recommend to start applying it in type

A&B municipalities.
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Appendix C: Preventive Maintenance plan for Al-Bireh

Municipality.
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Appendix D: Performance indicators report for the performed
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maintenance activities.
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Appendix E: Complaint Form

Municipality Name:

97

Complaint Form

One stop shop Center

Date: Day:
. " . Name of resident | Time of receiving | Time of informing Person in related
Failure Description of Place of Responsible . .
No. h - who informed the related related department | department who received
Type Failure Failure department - . . . : .
about the failure information about the failure the information

Name of employee:

Signature:

(M/FN-01)
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Appendix F: Preparation for maintenance form

Municipality Name:

Department Name:

Preparation for maintenance form

Date :

failure Type

Zoon

Place of failure

Source of

information

Time of receiving information about

the failure

Details about failure

Name of employee :

Signatur

Doing Maintenance

I:I Internally

e:

I:' Externally

( you need to use form M/FN-03)

In Case doing maintenance Internally

Name of team supervisor

Names of team members

Date and time of releasing the maintenance order : Date :

Time:

Spare parts needed

Main tools needed
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Department head / maintenance engineer name: Supervisor name:

Signature:

Signature:

(M/FN-02)

Appendix G: External maintenance request form

External maintenance request form

Municipality name:
Date :
From :

To head of procurement department Mr./MS:

Type of maintenance needed details Of needed maintenance

Corrective maintenance

Preventive maintenance




Signature:

100

Bid Technical Specification :

Attach D

Not Attach D

Notes:

(M/FN-03)
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Appendix H: Maintenance report form

Maintenance report form

Municipality Name:

Department Name:

Date :

corrective

preventive

Type of Maintenance

Zoon

Place of problem

Problem details

Steps of completed maintenance

Time needed to repair the failure

Date and time start

Date and time finish

# | Spare parts used Qty

old handed
replaced Qty to stores hgﬁgigg
parts Yes | No

Name of Team members

Name of supervisor

Signature of
supervisor

(M/FN-04)
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Appendix I: Maintenance report form

Preventive maintenance program

Municipality name :

Department :
Predictive executing time Responsibility Maintenance
Maintenance Frequency Needed Internally procedure
activity 1 [2(3/4/5/6/|7(8|9|10|11] 12 period TeSOUrces ™Name of teams | Nameof | Externally no.
members supervisor

(M/FN-05)




103

Appendix J: List of interviewed persons

Interviewed Position Date of
person interview
. City Engineer
Eng .Musa Jwaied Al-Bireh Municipality March - 2010
Eng. Emad Almasri Head of water and Sanl.tittIOI} department March - 2010
Nablus Municipality
Eng. Yusuf Nasrallah Head of engineering Department March - 2010
Nablus Municipality
. Engineering department
Eng. Maha Mujahed Tubas Municipality May-2010
Engineering Department
Eng. Nabel Hamdan Beita Municipality May-2010
water and sanitation department-
Eng. Ahmad Shaheen Salfeet Municipality June — 2010
Mr. Ahmad Abeed Engineering Department June — 2010
Salfeet Municipality
Eng . Alaa' Eteer Roads and transportatfo.n defpartment June — 2010
Tulkarem Municipality
Head of water and sanitation department
Rayeq Hamad Tulkarem Municipality June-2010
Eng. Suliman House Of Palestinian Experts
aldeifi Nablus November-2010
Eng . Hussein GM. Al'etiman investment company
December-2010
Abuzant Nablus
. . Head of the structural department
Jihad Mashaqi MOLG, Ramallah May -2011
GM-budget Department
Ghasan Dragmah MOLG, Ramallah May -2011
City Engineer
Eng. Saleh Affaneh Salfeet Municipality May 2011
Accountant
Jamal Marayteh Salfeet Municipality May 2011
Eng. Rashed GIS technician
shtayeh Salfeet Municipality May 2011
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Appendix K: Interview checklist
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