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GUIDELINES TO ASSESORS/MARKERS

Assessor/marker to evaluate learner responses based on guidelines provided.
Assessor/marker may consider responses which are not in same verbatim as in the guideline.
Assessor/marker will draw from their practical industry experience, knowledge and skills to

evaluate learner’s response if learners provide responses which are:
o notin the guideline but are within scope of maintenance planning or

o over and above what is provided on guideline but are within scope of maintenance

planning.
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ELO 1:

Question 1.

Question 1.

a) Listand
orders.

Compile aworkable schedule for proper execution of
maintenance task

1 Identify work through notifications/ work requests
1.1

explain how all types of maintenance work are identified from notifications / work

®3)

Allocate one (1) mark for listing the following up to a total of three (3) marks

Planned Preventive Maintenance such as predictive, used based or calendar-
based maintenance.

Unscheduled/unplanned Maintenance such as repair work that arise as result of
breakdown or emergency.

Corrective planned maintenance arising from defects identified and feedback from
work orders from Planned Preventive Maintenance or request for repairs which
can be planned for later date.

b) Explain the importance of having a notification system to record maintenance requests.

()

Allocate two (2) marks on either of the following.

To ensure that there is a record ‘trail of events’ for all work to be performed by the
maintenance department and to ensure there is reliable data for future analysis
and reporting purposes.

To control the requests for work through the Maintenance department and to ensure
that all requests are recorded accurately on the maintenance management system.
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Question 1.1.2

The work order/job card for preventative planned maintenance was issued to an artisan/technician
for execution. The artisan/technician has completed the work and has identified and recorded the
defect by means of feedback section in the work order/job card. To ensure that the corrective
work order /job card to be generated by planning department is of good quality, respond to the
following:

a) Explain the importance of evaluating notifications. (5)

Allocate one (1) mark for each description of the following up to total of five (5)
marks.

e To control the requests for work through the Maintenance department.

e To determine whether the information on the natification is correct, complete and
has sufficient detail on what must be done.

e To ensure that the information is sufficient to create a work order, work planning,
scheduling and other related resources.

e To evaluate if similar malfunction/defect has occurred before and this may assist to
identify the root cause to prevent re-occurrence.

¢ To avoid duplicate requests or to indicate that the task has been completed
already.

b) List 5 key factors that need to be evaluated in the notification to ensure that work orders /
job cards are of high quality. (5)

Allocate one (1) mark for the inclusion of any of the following up to a total of five
(5) marks

o Description of failure / problem / request to get a clear description of the problem
reported.

Requester /Originator name: get details of the requestor.

Equipment: get the details of the equipment

Location: where the defect / problem/ request is located

Date reported.

Time reported.

Priority e.g. high, medium, low
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Question 1.1.3

The primary function of the Maintenance Planning Unit within the Maintenance Department is to
plan and coordinate all types of maintenance work for execution, to ensure equipment availability
and reliability.

a) Identify different types of maintenance schedules and describe the process to review these
maintenance schedules from the Computerized Maintenance Management System (CMMS)
or manual system. (5)

Allocate two (2) marks for identification of schedules and three (3) marks for both
description of the review of maintenance schedule.

e The schedules can be daily, weekly, monthly, quarterly, bi annually, annually, time
based, used based, predictive based maintenance system.

¢ Maintenance Planner must download in advance the Maintenance Plans from the
Computerized Maintenance Management System.

e This may be 1 week; 2 weeks or 3 weeks work in advance. Maintenance Planner
responsibility is to constantly monitor and catergorise schedules in order of priority.

e To undertake this function, it is necessary that Maintenance Planners review
loaded equipment planned maintenance schedules from the Computerized
Maintenance Management System (CMMS) or as recommended by Original
Equipment Manufacturers (OEM) or by maintenance strategy adopted - such as
Reliability Centered Maintenance (RCM).

b) List the planning requirements to ensure that work orders / job cards to be issued have
sufficient detail for proper execution by the assigned maintenance staff. (5)

Allocate one (1) mark for the inclusion of any of the following up to a total of five(5)
marks

e Scope of work to be done.

e The procedure of how it will be done.

e Safety issues e.g. permits, lockouts.

¢ What material and spares to be used.

e What tools and equipment required.

e Estimated time for work to be completed.

e All required labour and skills required.
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Question 1.1.4

You are about to compile the work order/job card for a planned scheduled maintenance work to
be carried in the week ahead. List all necessary information that should be on the work order/job
card from Computerized Maintenance Management System (CMMS) or manual system. You can
use any example from your own experience. (5)

Allocate one (1) mark for the inclusion of any item identified up to a total of five (5)
marks

Work order number: PL4578

Description of task: Overhaul centrifugal pump (10HP)
Allocated time: 2 hours

Craft: Millwright and Assistant

Parts: # 2222 Fan flex Coupling; # 2567 Bearing
Consumables: Oil, grease

Special tools: Bearing heater, bearing puller.
Procedure to carry out the activities

Question 1.1.5

a) Describe different types of equipment failures that can be identified from notifications/work
request or feedback from work orders/job cards. Give any practical examples. (5)

Allocate three (3) marks for both description of Functional Failure and two (2) marks
for Potential Failure.

Functional failure

e |nability of an equipment or item to perform its required function. This when the
equipment has totally failed or broken down.

¢ Inability of an equipment or item to perform its required function to the desired
performance standard. This is where equipment is functioning but not to the desired
standard e.g. water pump required working pressure 150 KPa but working at 120 KPa

Potential failure

Is identifiable operating condition which indicates that the failure is imminent (is coming) or
event leading to failure. A leaking oil seal in the gearbox if not repaired may result in the
gearbox running out oil, which can cause the damage to the gears and ultimately gearbox
failure.
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b) List examples of the equipment failure mode that can be noted from notifications or work
order feedback. (5)

Allocate one (1) mark for each example identified.

Pump blocked.
Motor tripped.
Motor burnt.
Impellor cracked.
Gearbox seized

c) Explain the process on how the identified equipment failures and root causes are analysed
and processed for corrective maintenance work. (10)

Allocate up to (ten)10 marks for the following:

Explanation/Guidelines of RCA (2 marks)
Role players involved (2 marks)
Steps / process (6 marks)

Follow the Root Cause Analysis (RCA) as established by maintenance policy.
Follow established RCA process/tools adopted by maintenance department.

Identify role players that will take part in this process, such as Planner, maintenance
supervisor, Reliability Engineers, equipment users, equipment manufacturers,
artisan/technicians.

RCA Process

1
2
3
4.
5.
6
7
8
9.
1

Identify equipment failure.

Initiate investigation

Is there maintenance schedule to prevent the failure?

If NO — develop one.

If YES — is task effective?

If NO — develop effective task.

If YES — why failure occur — proceed with further root cause analysis
Root cause identified.

If NO take further investigation — using advance RCA tools.

0. If YES implement corrective action.

Page 6 of 17 EXEMPLAR 1A OC: Maintenance Planner (101874)




Question 1.1.6

Outline the process of how the work requests are updated from the time it was received and ready
to be passed on to the next level of planning. You can list steps or a process flow diagram. Show
an example from a maintenance system you are familiar with. (5)

Allocate up to five (5) marks for the correct sequence of STEPS or Process Flow
Diagram

STEP 1: Receiving notification

STEP 2: Evaluate for correctness
STEP 3: Update notification

STEP 4: Complete natification

STEP 5: Pass to next stage of planning

Process flow example

Work Center

Functional
Location

Equipment

Maintenance
Request

PM Notification
Notification type

Notification
completion

[y

Analysis

II‘III‘I‘I

PM Notification

[55]
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Question 1.2  Scope and plan work in accordance with identified notifications /work
requests.

Question 1.2.1

a) Give a brief description of what Job Scoping is and why it is a necessary part of
maintenance planning and how is it done. (6)

Allocate two (2) marks for each description of up to atotal of six (6) marks.

What it is
It is the process of identifying the overall work required i.e : to get a clear understanding of
what needs to be done.

Why is it necessary
Sometimes work requests are complex, unclear, or not clearly defined in the Notifications.

How is it done
Site visit, identify steps, procedures, specifications, and tools required to perform tasks
correctly.

b) List and describe all the resources requirements for Job Scoping. (24)

Allocate two (2) marks for the inclusion of any of the following requirements up to a
total of fourteen (14) marks.

e Required Skills

The required skills and various disciplines of the persons to perform the work must be
clearly identified. This may include one highly skilled artisan/technician to lead and low to
medium skilled maintenance personnel. This may include external contractors if the skills
are not available internally.

e Site visit
Familiarize yourself with site to check access, obstructions, restrictions, confined spaces,
lightning, ventilation, power points, compressed air, safety hazards etc.

¢ What part or material to be used (Bill of Material)?
Material including the parts to be used must be clearly identified, correctly specified and to
be available when the work is executed.

e Tools and equipment
Tools and equipment required to do the work must be clearly and correctly identified and
specified.
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e Steps and Procedures

Step by step work instruction on how the activities to carried out and procedures to be
followed. Predecessor and successor activities clearly defined in line with required
skill/discipline.

e Estimated time.
Estimated time for each activity and how much time each discipline will take.

e Documentation
Manuals, drawings, specifications, and safety permits.

e Scoping Checklist
Have a checklist to verify all specified items and identify risks before a job is allocated

Question 1.2.2 [10 marks]

Following Job Scoping process show by an example how you will compile the work order with
all task list and other resources. Show example from maintenance system you are familiar with.

Allocate one (1) mark for the inclusion of any of the following items up to a total of
fourteen (10) marks

Work Order Requirement: Replace Electric Motor ( 10 HP)
Job Time Standard: 2 hours - duration

4 Man-hours
(2 artisan x 2 hour)
Craft Type: Millwright or Electriclan
Parts Required:
Part# 11111 Motor, Electric
Optional Parts:
(these parts are not required but could be needed if they are worn out)
Location: 22-11-XX
Part# 2222 Coupling, Flex Location: 11-00-YY
Part# 3311 Bolts,Coupling (9-16 x 3) Location: Free Bin, Shop

Special Tools: MNone

Procedure:

Step 1: Lock out / tag out (see attached procedure for details)

Step 2: Disconnect motor, mark/label wires

Step 3: Unbolt coupling, inspect coupling and remove motor bolts
Step 4: Remove motor using jib crane available

Step 5: Install new motor (check motor is rotating freely)

Step 6: Remove lock out/ tag out

Step 7: Connect the motor and check for right rotation

Step 8: Testrun

Step 9: Clean up and return asset to service

Step 10: Close out the work order detailing what was done
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Question 1.2.3

Describe reservations and requisitions and its importance within a maintenance planning
function. (10)

Allocate five (5) marks for identification of the importance of reservation and requisition
and five (5) marks for the description of reservation and requisition.

¢ When maintenance requests are raised it is essential to do job scoping to determine all
requirements for the effective and efficient execution of the maintenance task.

¢ Maintenance planning plays an important part in ensuring availability of all material,
spares, tools, and equipment.

o Part of maintenance planning is the management of Maintenance Repair Operations stores
procurement and process to provide right spares at the right time when needed.

e Reservation and requisitions where requests are made:
o Warehouse to keep material for withdrawal at a later date.
o Maintenance stores to reserve special tools or equipment for a later date.
o External specialized services

e This is to ensure that spares, material, tools or services are available for the planned
specific task.

e Assist with lead times with respect to delivery of spares, specialized external or internal
services.

Question 1.2.4

a) Define the work order cycle / process from the point when it is opened until it is closed.

()

Allocate one (1) mark for each step in correct sequence up to five (5) marks.

Work order cycle define the states that a work order goes through. Examples include Created,
Scheduled, in progress, and Ended.

Notification received and evaluated.
Work order generated.

Work order issued.

Work order updated.

Work order closed
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b) Give an example of work order status codes based on work progress, changes, and

updates.

Show an example from maintenance a system you are familiar with. (5)
Allocate up to five (5) marks for each update identified but should be in correct
sequence.

Work order status codes
Code Description
WP Waiting for Planner to review
WM Waiting for maintenance
P In planning review
PW Waiting to plan
Pl In planning
MP Waiting for material procurement
S In scheduling process
Sl On schedule
WO Work order Issued
WC Work order completed
WH Work order to history
List the causes of maintenance backlog and how to control it. (5)

Allocate three (3) marks for causes and two (2) marks for how to control backlog.

e Poor tracking of job and staff productivity
e Poor job scoping

e Spares unavailability

¢ Budget constraints

¢ Insufficient capacity e.g., staff on leave

e Performance indicators

e Improved staff utilization

[53]
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Question 1.3 Schedule planned activities.
Question 1.3.1

a) Describe what scheduling is, how it is coordinated and list items that should be taken into
consideration when scheduling. (20)

e Allocate two (2) marks for description, two (2) marks how it is coordinated,
and two (2) marks each for item identified up to total of 6 (six) marks.

e Scheduling is the process whereby a planned job is allocated to a time when all the
logistics including the equipment to be worked on is available and any logical
predecessor activities are completed.

e Scheduling is a joint activity that must be coordinated with direct role players to
make equipment available at a specific time and date.

e Prioritise tasks in order of importance
e Parts kitting and material staging

e When schedule time arrives the maintenance personnel will have everything in
place to execute the work such as:
o Job packages.
o Work permits.
o Equipment ready to be released.

b) Outline the process of compiling master schedules and give examples of what should be on
the master schedule. (20)

Allocate sixteen (16) marks for outlining the process and four (4) marks for the
examples of what should be on master schedule.

1. Capacity Planning

o Determine the quantity man-hours that are available for planned work in the
forthcoming week.
o Include all contractors.

2. Identify Schedule Opportunities

Calendar Time

Working Time

Non-Working Time

Planned operations available time.
Unplanned maintenance downtime
Routine maintenance windows

O 0 O O O O
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o Planned operations idle time.
o Unplanned operations idle time

3. Exploit Opportunities
Identify opportunities to schedule maintenance work at a time when it has the
lowest impact on operations.

4. Master Schedule Work Loading

Allocate “Planning Complete” jobs of priority 1 and 2 on the master schedule
Allocate all Routine Maintenance jobs due.

If Master Schedule hours are less than capacity:

Add priority 3 and 4 jobs until Draft Master Schedule hours are equal to
capacity hours.

If Master Schedule hours exceed capacity:

o Then keep all priority 1 and 2 jobs on the Draft Master Schedule and make the
issue visible. motivate for overtime, resources from other sections.

O O O O

o

5. ldentify High Risk Jobs not Allocated to Schedule.
o High priority jobs that are delayed due to:
- non-availability of spares
- external resources
- other reasons
o Planning must prepare a report on these jobs so that the issues can be discussed
at the forthcoming schedule review meeting.
6. Delay and Backlog Reporting
o Report:
— Priority 1 & 2 job Delay Report:
— List of all Priority 1 & 2 jobs that are delayed and reasons for delay
o Backlog Report:
— Quantity of jobs and man-hours in backlog by priority
7. Master Schedule Implementation

Print out all the work orders on the master schedule.

O
o Issue work orders and copy of approved master schedule to supervisor.
o Issue copy of approved master schedule to operations representative
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Question 1.3.2

It is Monday morning; the Maintenance Supervisor issues corrective maintenance work order /
job card to a Mechanical Fitter to replace bearings on a motor. This motor must be removed and
taken to the maintenance workshop for this task to be carried out. Upon arrival on site, the
Maintenance Fitter informs the Production Supervisor on the day that he will need a few hours to
remove the motor to replace the bearings. The Production Supervisor was surprised and advised
that he was not informed, and he cannot release the equipment because it will disrupt the
Production output planned for the day.

The Production Supervisor informs the Mechanical Fitter that the equipment can be released at
the end of the shift when the factory closes. The Mechanical Fitter then arranges after hours
overtime to carry out this task. After hours when the Mechanical Fitter was about to start removing
the motor, he realizes that he needs an Electrician to disconnect the motor and he has not made
arrangement with Electrician to be available for overtime. The Mechanical Fitter could not remove
the motor due to the unavailability of the Electrician.

The next morning on Tuesday, the Maintenance Fitter informs to the Maintenance Supervisor that
he could not do the task because he forgot to arrange with Electrician to be available after hours
to disconnect the motor. The arrangement is made for the Electrician to be available after hours
since the Production Department can only release the equipment at end of the shift. At the end of
the shift the Electrician disconnect the motor and the Mechanical Fitter also decouple the motor.
The Maintenance Fitter then realize that the motor requires the forklift to be taken to the workshop
and the forklift was not available.

They then had to wait until the next morning to get the forklift. On Wednesday morning when the
forklift was available the motor was then taken to the workshop. On Wednesday morning the
Production Department wanted to start the shift and they could not because the motor has been
removed and the task was not completed by maintenance team. There was production loss on
that day. The Mechanical Fitter then began to strip the motor and remove the old bearings.
Thereafter he went to the maintenance stores to get the bearings. The store man advised the
Mechanical fitter that the bearings are not available, and he was not made aware to place order.
The store man then places an order and was informed by the supplier that the bearings will only
be available the next day in the late afternoon.

On Thursday morning the Production Department was informed that they are waiting for bearing
from the supplier to be delivered late in the afternoon. The Production Department was affected
for the day. The bearings were later delivered and were replaced. The Mechanical Fitter installed
the motor, and the electrician reconnected the motor. The installation was completed late on
Thursday afternoon and the equipment handed over to the Production Department the next
morning. The Production Department only resumed production of Friday morning.

Given the scenario above answer the following:
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a) Identify key scheduling constrains and possible root causes. (5)

Allocate three (3) marks for each constrain identified and two (2) marks for root cause.

The department operate in a reactive mode - no planning.

No arrangement and no consultation with production department has been made.
No coordination of labour to do the work.

No arrangement to ensure availability on equipment to be used.

Spares availability not determined.

Job scoping was not done.

b) Make recommendations for improvement and how to prevent reoccurrence of the problem
areas identified. (10)

Allocate one (1) mark for each recommendation identified.

Implement effective maintenance policy and strategy.

The department to implement effective planning and scheduling.

Job scoping must be implemented.

Job plans must be in place.

There should be review meetings scheduled with all role players.

Effective MRO management to be implemented.

Reservations and requisitions must be made in advance to ensure availability of spares
and equipment when needed.

Before any work is executed there should be an approval process with all role players
Root Cause Analysis must be implemented.

Training and development of Planners, supervisors, and maintenance staff on
maintenance best practices.
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Question 1.3.3

Define the master schedule implementation approval process and role players. (20)

Allocate two (2) marks for identification role players and two (2) marks each on
approval process identified up to total of eight (8) marks.

¢ Participants in approval process should be Planners, maintenance supervisors,
operations, and MRO.

¢ Planning presents the Master Schedule that was compiled in consultation with all the
role players to the meeting.

o Each task on the Master Schedule is discussed briefly and the Planner gives
comments on specific arrangements that have already been made.

e Any risks associated with the logistics of specific activities are also discussed. For
example, spares that are in transit but not yet arrived, cranes that have been booked
but not confirmed to be on site yet.

o Everybody at the meeting becomes informed with what is going to happen and what
role they must play in it.

e The schedule must be locked down before the meeting. In other words, everybody
must know that no new jobs may be added to the schedule after the lockdown.

e Approval: maintenance and operations management

[55]

TOTAL MARKS FOR THE EXAM: 165
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MARK ALLOCATION GRID (For use by the Assessor only)

QUESTION MARK MARKS AWARDED
1.1.1 S
1.1.2 10
1.1.3 10
1.14 S
1.1.5 20
1.1.6 S
TOTAL QUESTION 1.1 55
1.2.1 20
1.2.2 10
1.2.3 10
1.2.4 15
TOTAL QUESTION 1.2 55
1.3.1 30
1.3.2 15
1.3.3 10
TOTAL QUESTION 1.3 55
GRAND TOTAL 165

ASSESORS DETAILS

ASSESSOR NAME & SURNAME

REGISTRATION NUMBER

SIGNATURE

DATE

INTERNAL MODERATOR DETAIL

MODERATOR NAME & SURNAME

REGISTRATION NUMBER

SIGNATURE

DATE
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