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[bookmark: _Toc197611348]1.0 INTRODUCTION

The Graduate professional development curriculum is designed to provide the engineering graduate with the relevant background information, practical knowledge and skills necessary to ensure professional implementation of work procedures on transmission & distribution lines, metering, design & construction, power system protection, underground cabling, Energy planning & system control, substation construction & maintenance, IT&T, GIS, and other related operations and equipment. It also involves exposing the trainees to the general operations of Kenya Power Company. This program will be implemented by the Institute of Energy Studies and Research and KPLC divisions. The graduate trainees will be issued a programme detailing the training activities for the training period.

The training will be conducted in two phases, covering both theoretical and practical aspects to be done at the institute and practical competency-based training which will be conducted in the relevant departments under the guidance of appointed trainers. Trainers will be appointed for each technical unit of training and will be responsible for instruction, practical demonstrations and evaluation of the training. Appointment will be made and remunerated as per the existing policy.

The graduate trainee will be required to observe both the company code of conduct and the professional ethics. The requirements of Engineers Professional Code of Ethics and Professional Practice shall be emphasized continually during the training period
[bookmark: _Toc197611349]1.1 GENERAL OBJECTIVES
The general objectives of the training are to:
1.1.1 Introduce the graduate to all engineering and related disciplines within the power sub-sector.
1.1.2 Provide the graduates with an overall appreciation of the main functions of typical    engineering departments through a "hands on" approach.
1.1.3 Provide the graduates with an understanding of the interrelationship between the Business core departments and the Service departments.
1.1.4 Enlighten the graduates to meet the requirements of engineering professional bodies.
1.1.5 Evaluate performance of the trainee during the entire breadth of the training
1.1.6 	Allow for emphasis on the requirements of different areas of operations in electricity transmission systems.
1.1.7	Conduct the training in line with the professional training as stipulated by requirements of Engineers Registration Board of Kenya.
[bookmark: _Toc197611350]1.2 STRUCTURE OF TRAINING
This curriculum is structured as follows: -
· Instruction at the Institute of Energy Studies and Research 
· Practical field attachment in the KPLC core divisions after completion of instruction at the IESR
[bookmark: _Toc197611351]1.3 INSTRUCTION AT THE INSTITUTE 
1.3.1 	Prior to the commencement of training, the trainees will undergo a preliminary briefing program. This will be a period when the trainee is broadly introduced to the various functions of the Company and given full details of the Training Programme. The program will include:
· A general review of the power industry
· Range of activities of the organization
· Background to industrial relations
· Employer associations and trade union structure
· Industrial Training Act & Terms and Guidelines of Services
· Human relationships in industry and sources of information
· Customer experience and care
· Details of the graduate engineer training programme
· The general safety regulations.
· Fire prevention and fighting 
· Tenets of Occupational Health and Safety.
· The Energy Act and relevant legislation.
· Security related aspects

1.3.2 	Instruction at the Institute will be conducted for six months and will cover all engineering and technical areas of the company’s operations. There are 11 units of training which have been designed to reflect the core company engineering operations. These units of instruction will include both theory and practice and will be delivered through lectures, demonstrations, simulations, discussions and project work methodologies.


[bookmark: _Toc197611352]1.4 PRACTICAL FIELD ATTACHMENT
1.4.1 	During practical field training the trainee will be issued with logbooks in which they will document full details of work undertaken and training received, observations supplemented by relevant engineering sketches and cross-references to sources of information used.
1.4.2 The logbook entries will be discussed regularly with a Responsible Engineer to ascertain competencies gained and he/she must sign the logbook entries off on completion and mastery of specific tasks.
1.4.3 Reports covering all routine tasks shall be submitted to field supervisors by the trainee at prescribed intervals and must contain the graduate's comments, observations and even suggestions for improving safety, working methods or processes.
1.4.4 Periodical evaluation of training will be done at appropriate intervals during the duration of the training and marks assigned.
1.4.5 The trainee will be expected to demonstrate ability to perform core skills in all the divisions of operation
1.4.6 The trainee will be expected to undertake a final research project in an identified area of concern /interest, write and submit a final report for assessment
1.4.7 Where manuals or textbooks are used the sources should be acknowledged but under no circumstances should the graduate copy directly from such references.
[bookmark: _Toc197611353]1.5 SUPERVISION OF TRAINEES ON FIELD ATTACHMENT
1.5.1	IESR in conjunction with heads of departments where the trainees are attached will prepare a training program for each trainee to be followed during the period the trainee will have been assigned to the department
1.5.2 	The training program will cover all aspects of the competencies highlighted for the department in the training curriculum
1.5.3 	Heads of department will appoint mentors to the trainees assigned to them.
1.5.4 	The Institute of Energy Studies and Research will coordinate and monitor the training program in liaison with departmental training coordinators and carry out assessment of the trainees.
[bookmark: _Toc197611354]1.6 SUGGESTED DELIVERY METHODS
The training will be delivered using the following methodologies:
· Instructor led facilitation of theory 
· Group and individual learning activities
· Practical demonstration of task by trainer
· Practice by learners
· Self-paced learning
· Observation 
· Diary reports
· Discussions
· Problem-based learning
· Project assignments 
· Research project
[bookmark: _Toc197611355]1.7 EVALUATION OF TRAINING

1.7.1 	Evaluation of training will cover written and/or oral examination, practical examination, demonstration of competence, attachment /industrial based learning and project reports.
1.7.2	A trainee must attain an overall pass mark of 50% in order to qualify for placement in any division of the company.
1.7.3 	There will be supplementary evaluation and referral for those who will not have       
obtained the pass mark of 50% 
1.7.4 	The evaluation will be looking for specific competencies, knowledge and skills as 
contained in the curriculum, as well as observations and investigations with conclusions based on sound engineering practices.
1.7.5 	Overall assessment will have the following component weightings:
· Written and/oral Examination 20%
· Practical examination 30%
· Attachments/industrial based learning (IBL) 30%
· Project reports 20%
1.7.6 	The Grading structure will be as follows:
· Above 80% - Excellent
· 70% -79% -Very Good
· 60% -69% - Good
· 50% -59% - Pass
· Less than 50% - Fail
· 
[bookmark: _Toc197611356]1.8 PROFESSIONAL ENGINEERS TRAINING STANDARDS
1.8.1 	The trainee Engineer shall be required to get a copy of the above standards issued      by Engineers Registration Board and familiarize themselves thoroughly with the standards. 
1.8.2 	Trainees will also be required to familiarize themselves with the functions of the Engineers Registration Board as the regulating body for Engineers in Kenya.
[bookmark: _Toc197611357]2.0 UNITS OF INSTRUCTION

Instruction will be undertaken both at the Institute of Energy Studies & Research and in various company departments for purposes of demonstrations. The duration of instruction at the Institute of Energy Studies & Research shall be six months to cover the first 10 units and shall include theoretical instruction and practical demonstrations. Practical competencies shall be demonstrated by the trainee to ascertain mastery. The training will be examinable. 

This program will cover 11 units namely Engineering Safety, Operations and Maintenance, Energy Generation Transmission and Distribution, System Control, Electrical Plant, Protection, Design and Construction, Energy metering solutions, Information and Communication Technology, Generation and Transmission capacity expansion planning and Technical Support Unit which will include Research and Development Planning, security, supply chains, Leadership and Supervisory Skills. Coverage of the units are tabulated below.
Table: Training Units
	UNIT
	DURATION (Days)
	SESSION
	COORDINATOR

	UNITS OF INSTRUCTIONS
	5
	General Information on KPLC Operations
	IESR

	
	15
	Engineering Workshop Practice & Safety
	IESR

	
	2
	Power System Control
	IESR

	
	2
	Energy Transmission
	IESR

	
	4
	Power System Protection
	IESR

	
	4
	Design and Construction
	IESR

	
	4
	Electrical Plant
	IESR

	
	4
	Operations & Maintenance  
	IESR

	
	2
	Commercial Services and Sales 
	IESR

	
	1
	Information & Communications Technology 
	IESR

	
	0.5
	Research and Development Planning
	IESR

	
	2
	Business Development 
	IESR

	
	2
	Customer Experience 
	IESR 

	
	1
	Power Purchase & Planning (PPP)
	IESR

	
	2
	HR, Leadership and Supervisory Skills
	IESR

	
	1
	Security Services and corporate communications
	IESR

	
	1
	Grid Automation 
	IESR

	
	1
	Supply chain and logistics 
	IESR

	
	0.5
	Internal Audit 
	IESR

	
	1
	Finance 
	IESR

	
	1
	Business Strategy 
	IESR

	
	1
	Legal, Regulatory affairs and Company Secretary 
	IESR

	
	1
	SHE 
	IESR

	
	115
	Field Training (OJT)
	IESR

	
	7
	Assessments (Theory and Practice/Project Presentations/Placement)
	IESR

	
	180
	
	


[bookmark: _3rdcrjn]
[bookmark: _Toc197611358]UNIT 1: IESR ENGINEERING WORKSHOP PRACTICE & SAFETY 
(UNIT CODE GTEE 001)
Unit Description
This unit describes the skills, knowledge and attitudes required by a Graduate electrical engineer trainee to ensure safety during operations at the workplace

Duration of Unit: 90 hours
General Objectives
This course unit will enable the trainee to gain knowledge and skills in Engineering Workshop Practice and observe Safety during engineering operations.

Specific Learning Outcomes 
At the end of the training, the trainee shall be able to:
1. Apply Workplace Safety
2. Apply housekeeping principles to substation work areas
3. Prepare tools, equipment, consumables and work pieces for repair and installation 
4. Observe safety precautions during operations and at the workplace
5. Observe Electrical Safety
6. Observe Mechanical Safety
7. Cary out over headline constructions, domestic electrical wiring and mechanical practicals.
8. Perform electrical tests on a completed electrical installation system
9. Perform practicals on a power generator
10. Observe Construction Safety
11. Understand Safety Regulations
12. Practice First Aid and Rescue Procedures

Unit Content
	Topic 1: Apply Workplace Safety

	Subtopic
	            Content
	Duration (hrs)

	Identify correct PPE for the job 
	· Meaning of term PPE
· Types of PPE 
· Purpose of PPE 
	

2

	Demonstrate correct wearing of PPE 
	· Safe and correct handling, use, maintenance and storage of different types of PPE
	

	Obtain all required permits and approvals prior to starting work
	· Cold work and hot work permits

	

	Mechanical Safety
	· Machinery guarding
· Machinery handling
	

	Report any incidents, hazards and risks 
	· Hazards associated with workshop practice and maintenance works 
· Risk assessment 
· Risk/accident/incident reporting process 
	

	Topic 2: Apply housekeeping principles to work area

	Subtopic
	Content
	Duration (hrs)

	Clean workplace before and after work 
	· Reasons for cleaning
· 5S principles 
· Apply 5S to a work area
· What is a clean workplace
· Purpose of cleaning and storage 
	

1

	Store tools, equipment and unused materials and consumables in a safe area.
	· Care of tools, equipment and consumables by type
· Storage of tools, equipment and consumables
· Reasons for care and storage 
	

	Store completed work pieces
	· Storage procedure for different work pieces
	

	Topic 3: Prepare tools, equipment, consumables and work pieces for  a job

	Sub topic
	Content
	Duration (hrs)

	Interpret drawings and related specification 
	· Symbols and conventions-ISO standards
· Interpretation of drawings/specifications
· Storage of drawings/ specifications
	




1

	Obtain consumables, materials, tools and equipment for job 
	· Identification of materials, consumables, equipment and tools for job
	

	Clean and prepare workstation 
	· Application of 5s principles

	

	Prepare work pieces according to specifications
	· Measuring, marking and cutting work pieces according to drawing/ specification
	

	Set up equipment according to manufacturer’s operational manual

	· Setting up work equipment
· Manufacturer’s operational manual 
· Safety and environmental requirements
	

	Topic 4:  Workshop Practice 

	Subtopic
	Content
	Duration (hrs)

	Workshop practice
(Electrical engineers) 
	· Electrical installation
· Overhead line construction & Maintenance
· Mechanical practice (fitting, cutting, filing, drilling, shaping, reaming and boring)
· Welding and fabrication
· Power plants (mechanical and mechatronics)

	16
40

8



15

	Workshop practice
(Geospatial engineers)
	· Overview of electrical engineering works 
· GIS-refer to CODE GTGE 007
	13

66

	Workshop practice
(Mechanical and Mechatronics engineers)
	· Overview of electrical engineering works
· Mechanical practice (fitting, cutting, filing, drilling, shaping, reaming and boring)
· Welding and fabrication
· Power plants and Off-Grid- Refer to UNIT 9
· Transport – Refer 

	16

8


8


30

	Topic 5: Electrical Safety

	Subtopic
	            Content
	Duration (hrs)

	Electrical Safety 
	· Electrical hazards
· Electric shocks 
· Electrical safety when handling low 
voltages
· Electrical safety when handling 
medium and high voltages
· Safety documents
· Safety at heights
	
2

	Topic 6: Mechanical Safety

	Sub topic
	            Content
	Duration (hrs)

	Topic 7: Construction Safety

	Subtopic 
	             Content 
	Duration (hrs)

	Construction Safety
	· Construction hazards
· Demolition hazards
· Machinery handling 
	1

	Topic 8: Safety Regulations

	Subtopic
	            Content
	Duration (hrs)

	Safety Regulations
	· Legal provisions on safety
· Accident investigation and reporting
	1

	Topic 9: First Aid and Rescue Procedures

	Sub topic
	            Content
	Duration (hrs)

	First Aid and Rescue Procedures
	· First Aid and Rescue Procedures
	2

	Consultancy 
	· Alternative revenue 

	1

	TOTAL HOURS
	90



List of Recommended Resources 
Textbooks, websites, manuals
1. Safety (OSHA ) manuals
2. Textbook on safety

Tools and equipment and materials
	Hand Tools:

	Hack saw 
	File
	Screwdriver

	Hammers
	Trimming knife
	Side cutter

	Spanners
	Wire cutter
	Tri squares

	Auger bit
	Pole Climbers
	First Aid Kit

	Linesman pliers
	Line vices
	Testers 

	Combination pliers
	Vernier calipers
	Reamer

	Tape measure
	Markers 
	Rulers

	Soldering iron
	Drill bits
	Mallets 

	Hacksaws
	Screw drivers
	Chisels 

	Power Tools:

	Power drill, grinders

	Consumables:

	Cables, solders, metal sheets, metal bars, electrical accessories, 

	Equipment:

	Lathe machines, welding machines, gas welding equipment, electrical test meters, 

	PPE:

	Safety Shoes, Gloves, Dust Coat, Helmet



Trainers:	   	IESR Lecturers 
 	Safety Engineers
            
[bookmark: _Toc197611359]UNIT 2: OPERATIONS AND MAINTENANCE 
(UNIT CODE GTEE 002)

Unit Description
This unit describes the skills and knowledge required to repair and maintain distribution network power systems 
Duration of Unit: 24 hours
General Objectives
This course unit will enable the trainee to:
1. Maintain and repair distribution power system equipment and switchgear
2. Carry switching operations on the distribution power system
3. System Reinforcements – criteria and implementation
4. Tools and equipment – understand and optimization on usage

Specific Learning Outcomes 
At the end of the training session the trainee will be able to:
1. Undertake preventive maintenance on power distribution systems
2. Undertake corrective maintenance on power distribution systems
3. Restore supply during system breakdown
4. Undertake power supply shutdowns
5. Communication in switching operations
6. Operate power system equipment and switchgear
7. Demonstrate understanding of appropriate authorization classes
8. Commission O & M re-enforcement schemes
9. Demonstrate understanding of handover procedures
10. Demonstrate Understanding of incident and accident management procedures

Unit Content
	Topic  1: Preventive Maintenance on power distribution systems

	Sub topic
	Content
	Duration (hrs)

	Preventive maintenance on overhead distribution Network
	· Maintenance Planning (Short, medium term  and annual )
· Carrying out inspections (specific installations & Equipment)
· Carrying out preventive maintenance
· Practical Session on inspection -check list to be followed
· Tools & equipment
	

3


	Secondary Substation Maintenance
	· Secondary substation inspection
· Transformer testing and repairs
· Secondary substation Maintenance
	2

	Underground network maintenance
	· Cable design and installation of LV &MV Cables
· Repair & maintenance of cables
· Tools & equipment
	2

	System Re-enforcement



	· Network design consideration for system Re-enforcement
· Budgeting & Implementation of schemes
	1.5

	Live Line maintenance
	· Maintain various network elements using live line method
· Testing of tools & equipment for live work
· Carry out repairs on various network equipment
· Safety procedures
· Tools & equipment
	1.5

	Topic  2: Commissioning O & M Schemes

	Sub topic
	Content
	Duration (hrs)

	Commission O & M works
	· Pre-commissioning tests
· Commissioning of works
· Field and System Commissioning
· I/O management
	1.5

	Topic  3: Handover procedures

	Sub topic
	Content
	Duration (hrs)

	Handover procedures
	· Handover procedures
	1

	Topic  4: Corrective Maintenance on power distribution systems

	Sub topic
	Content
	Duration (hrs)

	Corrective maintenance on power distribution systems
	· Diagnose faults
· Carrying out repairs
· Analysis of faults – frequency, causes
· Various equipment used for sectionalising
· Supply related Complaint Registration and Management
· System Control
	1.5

	Topic  5: Operation of power system equipment and switchgear

	Sub topic
	Content
	Duration (hrs)

	Operation of power system equipment and switchgear
	· Operation of different types of equipment
· Operation of different types of switch gear
· Safety Gear
· Considerations during switching
	
1.5

	Topic 6: Power supply Planned shutdowns

	Specific Topics
	Content 
	Duration (hrs)

	Power supply shutdowns
	· Planned Shutdown process
· Outage meeting – optimization
· Actual Shutdown preparations
· Normalization of the system/supply
	
1.5


	Topic 7: Power System Restoration

	Sub topic
	Content
	Duration (hrs)

	Power System Restoration

	· Procedures for system restoration
· Perform system restoration
	1.5

	Topic 8: Communication in switching operations


	Sub topic
	Content
	Duration (hrs)

	Communication in switching operations
	· Tools/equipment used in communication in switching operations
· Communication process
	1

	Topic 9: Authorization classes

	Sub topic
	Content
	Duration (hrs)

	Authorization classes
	· Authorisation process
· Requirements for system Operation
	1

	Topic 10: Safety Incident and accident management procedures

	Sub topic
	Content
	Duration (hrs)

	Incident and accident management procedures
	· Safety Incident management procedures
· Accident management procedures

	1

	Topic  11: Site Visits

	Sub topic
	Content
	Duration (hrs)

	Site Visits
	· Visit to LV and MV feeders
· Visit to Line reinforcement site
· Visit to distribution substations
	4

	TOTAL HOURS

	24



List of Recommended Resources 
Textbooks, websites, manuals
1. Manufacturers manuals
2. Equipment maintenance documentation
3. Distribution system drawings
4. IMIS software
Tools and equipment and materials
	Hand Tools:

	Hack saw 
	File
	Screw driver

	Hammer
	Trimming knife
	Side cutter

	Spanner
	Wire cutter
	Tri squares

	Auger bit
	Pole Climbers
	Combination pliers

	Linesman pliers
	Line vices
	

	Power Tools:

	Power drill 

	Consumables:

	Cables, conductors, fuses, poles, 

	Equipment:

	Ground anchor, utility vehicle (HIAB), 

	PPE:

	Safety Shoes, Gloves, Dust Coat, Safety belt, Helmet


[bookmark: _35nkun2]Trainers:	O&M Engineers
[bookmark: _Toc197611360]UNIT 3: ENERGY TRANSMISSION 
[bookmark: _44sinio](UNIT CODE GTEE 003) 

Unit Description
This unit describes the skills and knowledge required to competently design and maintain Transmission network equipment.
Duration of Unit: 12 hours
General Objectives
This course unit will enable the trainee to:
1. Learn maintenance of transmission lines
2. Maintenance of Transmission substation equipment and installed switchgears

Specific Learning Outcomes 
At the end of the training session the trainee will be able to:
1. Identify tools, equipment, consumables and materials used for maintenance of transmission lines and substations
2. Maintain transmission lines and substations
3. Test and commission of transmission lines and substation installations
4. Inspection of transmission network installations

Unit Content
	Topic  1: Inspection of  transmission lines

	Sub topic
	Content
	Duration (hrs)

	Ground patrol
	· Tower integrity
· Insulators integrity
· Status of the way leave trace
· Conductor and damper condition

	1

	 Aerial    inspection using chopper
	· Tower integrity
· Insulators’ integrity
· Status of the way leave trace
· Conductor and damper condition 
· Tower top inspection-earth wire (OPGW) condition
	

	 Tower top inspection
	· Tower accessories and insulators inspection
	

	Topic  2: Substation maintenance

	Sub topic
	Content
	Duration (hrs)

	Thermo vision
	· Principle of thermo vision
· Preventive maintenance
· Scanning of terminations and joints
	
1



	Insulators
	· Types of Insulator 
· Uses of insulators
· Maintenance of insulators
	

	Isolators
	· Types of Isolators 
· Uses of Isolators
· Maintenance of Isolators
	

	Housekeeping
	· Weeding of substation
· Earthing
· Lighting of substation
· Security 
	

	Topic  3: Transmission Network Live line works

	Specific  Topic s
	Content 
	Duration (hrs)

	Live line works
	· Needs for live line work
· Application 
	
4

	Procedures for live line works 
	· Safety
· Live line tools
	

	Demonstration of live line work 
	· Field visit for live line demonstration 
· Video clip for transmission lines live work
	

	Topic 4: Commission transmission lines and substation equipment

	Subtopic
	Content
	Duration (hrs)

	Commissioning of power system installations
	· Pre-commissioning inspection and tower audit for transmission lines
· Pre-commissioning tests for substation equipment
	
1

	Site visit
	· Site visit to a primary substation 
	3

	Topic  5: Project implementation

	Sub topic
	Content
	Duration (hrs)

	Project Implementation
	· Type of projects undertaken in transmission line
· Project funding
· Project tendering
· Project supervision
· Monitoring and evaluation
· Commissioning 
	1

	Topic  6: Identify tools and equipment

	Sub topic
	Content
	Duration (hrs)

	Transmission and primary substation tools
	· Live line tools
· Tower erection tool
· Conductor stringing tools
	


1

	Transmission and primary substation Equipment
	· Live line equipment
· Tower erection equipment
· Conductor stringing equipment
· Earthing tester
· Thermo-vision 
	

	
TOTAL HOURS
	
12



List of Recommended Resources 
Textbooks, websites, manuals
1. Manufacturers manuals
2. Equipment maintenance documentation
3. Transmission line drawings
Tools and equipment and materials 

	Hand Tools:

	Live line tools 
	Long Nose Pliers
	Electrician Pliers 8”

	Ladder
	Side Cutter 6”
	Center Punch

	Rollers
	Trimming Knife
	Hand Drill Machine

	Drill Bits Set (1mm – 10mm)
	Hacksaw Frames
	Hacksaw Blades

	Adjustable spanner 8”
	Tool Boxes
	

	Power Tools:

	Grinder, Power Saw, Cut Off Saw (Chop Saw), Power Hacksaw, Hydraulic- hole punch, Welding machines, grinding Machine, High Voltage detector

	Consumables:

	Pesticides, spirits, Roundup, Vaseline, zinc spray

	Equipment:

	A vehicle - Land cruiser, Chopper, Binoculars, Infra-red camera, Bucket (Vehicle), Ohm meter, Hiab, Non-Contact AC voltage detector, Arc welding machine, Phase sequence /continuity Indicator, Digital/Analogue Insulation and Continuity Tester, Clip-on Ammeter, Digital loop impedance tester, Socket Tester

	PPE:

	Safety Shoes, Gloves, Dust Coat, Helmet



Trainers:	   Transmission Engineers/Technicians
[bookmark: _Toc197611361]UNIT 4: POWER SYSTEM PROTECTION
[bookmark: _z337ya](UNIT GTEE 004) 

Unit Description
This unit describes the skills and knowledge to competently design, implement, and maintain electricity network protection systems 

Duration of Unit: 24hours
General Objectives
This course unit will enable the trainee to:
1. Gain practical knowledge and experience in the basic concepts, principles of operation, testing and maintenance of protection systems equipment.
2. Design and implement various protection schemes and circuits used in the power systems.  
3. Maintain protection systems

Specific Learning Outcomes 
At the end of the training session the trainee will be able to:
1. Maintain power system protection circuits
2. Test and commission power equipment for protection
3. Approve Site Acceptance Tests (SAS) for turnkey projects
4. Inspect primary substations and HV line equipment 
5. Repair system protection breakdowns

Unit Content
	Topic  1: Introduction to power system protection principles

	Sub topic
	Content
	Duration (hrs)

	System protection Equipment

	· Types of relays
· System protection schemes
· Instrument Transformers
· Auxiliary components
· DC systems
· Test Equipment
	


1



	Protection co-ordination and Relay settings

	· Fault level evaluation
· Power system Short Circuit studies
· Over Current Relay co-ordination
· Differential Relay Settings
· Distance Relay Settings
· Relay Programming exercise
	1.5

	Protection schemes

	· AC Schematics
· DC Schematics
· Interface Drawings
· Wiring Diagrams
	1

	Topic  2: Test and commission power equipment 

	Sub topic
	· Content
	Duration (hrs)

	Test and commission power transformer
	· Preparations, Data collection and the planning process
· Pre-energization test for Transformer winding
· Pre-energization test for Transformer Oil
· Pre-energization test for Instrument transformers
· Completion of interface wiring for HV and LV connections
· Calculations, Relay settings and Protection schemes testing
· Giving of consent for energization to stakeholders 
· Post energization monitoring (soaking)
· Loading and continuous monitoring 
	





2



	Test and commission auto-Reclosers /AVR/ ACO/LBS
	· Preparations, Data collection and the planning process
· Inspection of installation status – Earthing, HV and LV connection
· Settings preparation and programming of the relay
· Booking of outage for commissioning
· Primary injection and other commissioning tests
· Energization and continuous monitoring
· Site Visit
	1.5

	Test and commission indoor switchgear
	· Preparations, Data collection and the planning process
· Completion of interface wiring
· Pre-energization test for Instrument transformers
· Stability tests for all devices
· Protection scheme tests and relay setting
· Circuit Breaker tests, functional tests and interlock verifications
· Giving of consent for energization to stakeholders 
· Post energization monitoring (soaking)
· Loading and continuous monitoring
	



3

	Test and commission protection Relays
	· Testing of different Protection relays
· Testing of different protection schemes
· Relay setting parameters and tools
· Primary and secondary injection tests
· Relay test kits – single/three phase test sets
· Energization and continuous monitoring
	

4

	Topic  3: Site Acceptance Tests (SAT) for projects

	Specific  Topics
	· Content 
	Duration (hrs)

	Inspection

	· Site inspection 
· Confirm installations meet requirements
· Review/provide relay settings as required
	


1

	Testing

	· Review of the test commissioning program
· Supervise the test and commissioning
· Sign reports on site
· Site visit
	1

	Documentation
	· Review relevant project documentation for requirements
· Prepare and submit commissioning report
	1

	Topic  4: Installation inspections

	Sub topic
	Content
	Duration (hrs)

	Inspect primary sub-stations
	· Visit substation site monthly to monitor equipment performance
· Visually check status of all primary equipment
· Test transformer cooling mechanism
· Check transformer voltage regulation (tap-changers)
· Record findings
	

1

	Inspect HV Customer Metering Station 
	· Visit substation site yearly to monitor equipment performance
· Prior Booking of the outage
· Visually check status of all primary equipment
· Take readings for all measuring instruments and the energy meter
· Perform secondary injection tests for the relay
· Perform functional test for the Circuit breaker
· Re-energise the metering station
	


1

	Inspect auto-Reclosers / ACOs / AVRs
	· Site visits every three (3) months to monitor performance
·  Check physical status of equipment
· Check loading status (MDI and r.m.s currents)
· Check operating status (tripping records)
· Check battery performance (d.c. supply requirements)
· Ensure availability of auxiliary  a.c. supply
· Practical demonstration 
	



1

	Topic  5: Maintain power system protection circuits

	Sub topic
	Content
	Duration (hrs)

	Maintaining MV and HV protection system
	· Book outage with system control and O&M
· Isolate as per safety procedures
· Issue permit to work
· Issue limitation of access
· Perform secondary injections on protective devices
· Identify non-conformities
· Repair or replace non-conformities
· Clear permit
· Energize line 
· Site visit/demonstration

	


1.5

	Maintaining power transformers protection circuits
	· Book outage with system control and O&M
· Isolate as per operational procedures
· Issue permit to work
· Issue limitation of access
· Perform secondary injections on protective devices
· Identify non-conformities
· Repair or replace non-conformities
· Clear permit
· Energize transformers
· Site visit/ demonstration
	



1.5

	Topic  6: Breakdown Maintenance

	Sub topic
	Content
	Duration (hrs)

	Repair of System breakdown
	· Clarify nature of problem (from controllers and substation operators)
· Troubleshoot problem
· Observe safety precautions
· Liaise with control for any work on a live system
· For work requiring an outage, apply for outage
· Fill fault clearance report
	


1



	
TOTAL HOURS
	
24



List of Recommended Resources 
Textbooks, websites, manuals
1. Manufacturers manuals
2. System protection guides
3. Protection drawings
4. Standards and procedures documentation 

Tools and equipment and materials
	Hand Tools:

	Chipping hammer
	Allen keys
	Pliers 

	Measuring tape
	Marking pen
	Punches

	Adjustable wrenches (various sizes)
	Tool boxes
	Terminal Screwdrivers, 

	Squares
	Files 
	Wire cutter /strippers

	Hand Drill
	Scribers
	Vice grips

	Hacksaw
	Hammers 
	

	Power Tools:

	Grinder, Jigsaw, Drill, Power Screwdriver,

	Consumables:

	Conductors, cables, lugs, insulating tapes, contact cleaners, sealing foams, ferrules, cable tiers, cable tags

	Equipment:

	Secondary injection test set, primary injection test set, multimeters, test leads, CT analyser, phase rotation meters, MCCB’s current adapters.

	PPE:

	Safety Shoes, Gloves, Dust Coat, Helmet



Trainers:	Protection Engineers
[bookmark: _Toc197611362]UNIT 5: ELECTRICAL PLANT
[bookmark: _1y810tw](UNIT CODE GTEE 005)
Unit Description
This unit describes the skills and knowledge to competently and safely repair, install and maintain electrical plant and equipment
Duration of Unit: 24 hours
General Objectives
This course unit will enable the trainee to:
1. Gain knowledge and practical experience in the principles and aspects of electrical plant repair, installation and maintenance
2. Undertake repairs of electrical switchgears and equipment

Specific Learning Outcomes
At the end of the training session the trainee will be able to:
1. Identify main electrical plant equipment in power system
2. Install, test, commission and maintain distribution, power transformers and Reactors
3. Repair distribution and power transformers
4. Install, test, commission and maintain circuit breakers
5. Install, test, inspect and maintain instrument transformers
6. Install, test, inspect surge arrestors
7. Install, inspect and batteries and battery chargers
8. Operate and maintain Gas Insulated Substations (GIS)
9. Inspect finished electrical plant equipment quality against specifications and procedures
10. Demonstrate understanding of Asset Management

Unit Content
	Topic 1: Install, test, commission and maintain distribution, power transformers and Reactors

	Sub topic
	Content
	Duration (hrs)

	Transformer Design and  Construction 
	· Transformer core
· Transformer winding
· Transformer insulation
· Transformer tank
· Oil preservation systems
· Transformer bushings
· Tap Changers
· Components and accessories
	
0.5

	Transformer Operation and Application
	· Transformer types and applications 
· Transformer operation and theory
· Transformer cooling
· Three-phase Theory/Transformer types
	0.5

	Transformer and Oil Testing

	· Insulation resistance
· Winding Resistance
· Transformer Ratio/polarity
· Voltage tests
· No load losses 
· Load loss and short circuit impedance test
· Induced over voltage test
· Separate source test
· Lightning impulse test
· Sweep frequency Response analysis
· Insulation Capacitance and power Factor
· Transformer oil Breakdown Voltage test
· Transformer oil Moisture content test
· Transformer oil Acidity test
· Transformer oil DGA-dissolve Gas Analysis test
	1

	Transformer installation and commissioning

	· Receipt of Transformer at Site
· Unloading of Transformer
· Transformer Mounting & Erection
· Transformer Oil Filling and testing
· Precomissioning Tests
· Commissioning 
	1

	Reactors
	· Use of reactors
· Construction
· Testing
	1

	Topic  2: Installation, test, commission and maintain Power circuit breakers

	Specific  Topic s
	Content 
	Duration (hrs)

	Introduction
	· High Voltage circuit Breaker fundamentals
· Types of Power Circuit Breakers
	0.5

	Power circuit breaker Rating and Applications
	· Technical specifications
· Application
· Transmission line circuit breakers
· Power transformer circuit breakers
· Capacitor/filter circuit breakers
· Shunt reactor circuit breakers
· Bus couplers
· Special applications e.g. Railway applications, SVC (Static Var Compensator)
	1

	Design and operating mechanism of CBs
	· Historical development
· Main components
· Breaking unit
· Support insulator
· Operating mechanism
· Support structure
· Additional components
· Grading capacitors
· Preinsertion resistors
· Cabinets for central control
· SF6 Interrupters
· Operating mechanisms
	1

	Installation and commissioning
	· Lifting the breaker
· Mounting to foundation
· Electrical controls & alarms / lockouts/interlocks
	0.5

	Operation, Monitoring and Maintenance
	· Ocular inspection
· Preventive maintenance
· Condition monitoring
· operating times, 
· coil currents, 
· contact travel (giving information about speed, over travel and damping), 
· motor current including spring charging time, 
·  SF6-density. 
· Phase currents can be measured as an option to determine the accumulated electrical contact wear.
	1

	Testing
	· Design Tests
· Production Tests
· Field Tests
· Breaker timing
· Leak detection
· Contact resistance
	1

	Topic  3 : Select, install, Test, commission and Maintain Instrument Transformers 

	Sub topic
	Content
	Duration (hrs)

	General principles of measuring current and voltage
	· Instrument Transformers
· Current transformers operating principles
· Voltage transformers operating principles
· Capacitor Voltage Transformer (CVT)
	1

	How to specify current transformers
	· Technical specifications
· Standard (IEC, IEEE or national)
· Rated insulation level (service voltage)
· Altitude above sea level (if >1000 m)
· Ambient temperature (min and max daily temperature and average over 24 hours)
· Rated primary current
· Rating factor (maximum continuous current)
· Rated secondary current
· Short-time current
· Dynamic current
· Number of cores
· Burdens (outputs) and accuracies for each core
· Pollution level (creepage distance)
· Design of current  Transformer
	1

	How to specify voltage transformers
	· Specifications
· Standard (IEC)
· Inductive or capacitor voltage transformers
· Rated insulation level (service voltage)
· Altitude above sea level (if >1000 m)
· Rated primary voltage
· Rated secondary voltage
· Ratio
· Rated voltage factor
· Burdens (outputs) and accuracy for each winding
· Pollution levels (creepage distance)
· Design of Voltage  Transformer
	1

	Installation and commissioning
	· Lifting the instrument Transformer
· Mounting to foundation
	1

	Testing, Monitoring and Maintenance
	· Tests on instrument transformers
· Inspections on instrument Transformers
· Maintenance on instrument transformers
	

	Topic  4: Select, install, Test, commission and Maintain Surge Arrestor

	Sub topic
	Content
	Duration (hrs)

	Introduction
	· Over voltages in the system
· Types of Over voltages
	2

	Surge arrester technology
	· Arrester design
· Metal oxide(MO) resistors as arrester elements
· Arrester housing made of silicone
	

	Technical data and function
of MO arresters
	· Currents and voltages
· Energy absorption capability
· Cool-down time
· Stability of a Metal Oxide arrester
· Thermal stability
· Long-term stability
· Protection characteristic
· Temporary over voltages
	

	Service conditions
	· Abnormal service conditions
· Overload behavior
· Mechanical stability
· Elevated ambient temperature
· Pollution and cleaning
· Altitude adjustment of arrester housing
	

	Tests
	· Type tests
· Routine tests
· Acceptance tests
· Special tests
	

	Selection of the arrester
	· Determination of the continuous operating voltage Uc
· Selection of nominal discharge current and line discharge class 
· Selection of arrester housing
	
1.5

	Protective distance of the arrester
	· Traveling waves
· Protective distance
· Expected steepness of lightning over voltages in MV substations
· Expected lightning currents in medium voltage systems
· Influences on the protective distance through electrical equipment, the arresters and the arrangement of the arresters
· 
	

	Specific applications
	· Overvoltage protection of cable sections
· Cable sheath protection
· Transformers at the end of a cable
· Transformers connected to a lightning endangered line on one side only
· Arresters in metal enclosed medium voltage substations
· Line arresters
· High lightning arresters
	1

	Coordination of insulation and
selection of arresters
	· Nominal discharge current In and line discharge class
· Protection level
· Economic considerations
	0.5

	Assembly, Installation and  maintenance
	· Connections
· Maintenance
· Onsite measurements
· Mounting and erection
	1

	Monitoring of MO arresters
	· Monitoring of MO arresters
	

	Topic  5: Install , inspect and  batteries and battery chargers

	
	
	1

	
	
	

	Topic 6 : Operate and maintain Gas Insulated Substations (GIS)

	
	
	1

	Topic  7: Main electrical plant equipment in power system

	Sub topic
	Content
	Duration (hrs)

	main electrical plant equipment in power system
	· Power Transformer
· Power Circuit breakers
· Instrument transformers
· Isolators/disconnectors
· Surge Arresters
· Automatic circuit reclosures
	


1

	Topic  8: Repair of  distribution and power transformers

	Sub topic
	Content
	Duration (hrs)

	Inspection  and Untanking
	· Site & equipment  inspection
· Preliminary tests
· Untanking and transformer oil recovery 
· Internal inspection
	1


	Repair process
	· Dismantling
· Rewinding
· Assembly
· Drying
· Oil Regeneration
· Tanking 
· Testing
· Painting
	

	Topic 9: Inspect finished electrical plant equipment quality against specifications and procedures

	
	
	0.5

	Topic 10: Asset Management

	
	
	0.5

	
TOTAL HOURS
	
24



List of Recommended Resources 
Textbooks, websites, manuals
1. Manufacturers manuals
2. Equipment maintenance documentation
3. Drawings and specifications
Tools and equipment and materials
	Hand Tools:

	Chipping hammer
	“C” clamps
	Pliers (needle nose, slip joint)

	Measuring tape
	Cold chisels (various sizes)
	Punches

	Adjustable wrenches (various sizes)
	Combination wrenches (metric and imperial)
	Screwdrivers, Snips (heavy duty sheet metal cutting)

	Pipe cutters
	Files 
	Scrapers (various sizes)

	Marking pen
	Pipe wrenches
	Metal markers

	Tool boxes
	Vice grips
	Wire brush

	Wire cutter
	Callipers
	Depth gauge

	Feeler gauges
	Micrometer
	Protractor

	Plumb bob
	Scribers
	Spirit level

	Squares
	Straight edges
	Tape measure

	Tri squares
	Vernier callipers
	Reamer

	Power Tools:

	Grinder, Power Saw, Cut Off Saw (Chop Saw), Power Hacksaw, Drill

	Consumables:

	Cables , Sand paper, drill bits, brushes

	Equipment:

	Test instruments- Multimeters, TTR, Winding Resistance Meters, Winding Machine, Drying Oven, Overhead Crane, Frequency response test equipment and accessories, TTR test Kit, DGA test Kit, Tan delts Test kit, Winding Resistance meter Regeneration Machine, BDV tester, Moisture Analyzer
Vacuuming and Transformer oil filling Machines


	PPE:

	Safety Shoes, Gloves, Dust Coat, Helmet


Trainers:	E plant Engineers /Technicians
[bookmark: _Toc197611363]UNIT 6: POWER SYSTEM CONTROL
[bookmark: _2xcytpi](UNIT CODE GTEE 006) 

Unit Description
This unit describes the skills and knowledge required to competently and safely plan, co-ordinate and control outages in transmission lines, operations of generating stations and tie line operations. 
Duration of Unit: 12 hours

General Objectives.
This course unit will enable the trainee to:
1. Appreciate what a power system is.
2. Plan and Co-ordinate outages in the Transmission (132 & 220kV) network, 
3. Co-ordinate  operations of generating stations 
4. Co-ordinate and control Tie line operations.

Specific Learning Outcomes 
This course unit will enable the trainee to appreciate how to:
1. Control power supply frequency 
2. Undertake Tie line and power pool Operations.
3. Undertake voltage Control.
4. Operate switchgear under normal and distressed system conditions
5. Operate equipment with Dual Responsibility
6. Co-ordinate generating plant outputs
7. Manage system disturbance.
8. Log Maintenance
9. Handle breakdowns on the National Grid
10. Handle System Emergency 
11. Restore system following a Total Blackout

Unit Content
	Topic  1: Control of system parameters

	Sub topic
	Content
	Duration (hrs)

	Control Power Frequency 
	· Action to be taken during low or high voltage.
· Observation of SCADA system.
	



1.5

	 Voltage control

	· Reactive and capacitive power effects
· Raising and lowering transformer taps.
· Distributed generation
· Reactive power of generators.
· Sudden voltage rise or dips.
	

	Operate  Tie Line and Power Pool Operations 
	· Power flow on the tie line
· Allowable ranges of power flow
· Disturbance on tie-lines
· Maintenance on tie-lines
· Inter-Control Center communications
	

	Topic 2: Operation of System Equipment.

	Sub topic
	Content
	Duration (hrs)

	Identify Operation of equipment under stressed conditions.
	· Transformers 
· Circuit breakers

	

1

	 Local operation of equipment
	· Transformers
· Circuit breakers
· Disconnectors
	

	Remote operation of equipment
	· Transformers
· Circuit breakers
· Disconnectors
	

	Topic  3: Voltage Control

	Specific  Topics
	Content 
	Duration (hrs)

	Reactive Power
	· Capacitive, Reactive Power
· Effects on the systems
· Over/under-voltage control
	







1

	Transformer Tap changing
	· On line/Offline tapping
· Master/Follower schemes
· Over/under-voltage control
	

	Loss of huge load
	· Effects on the systems
· Over-voltage control
· Over-frequency control
	

	 Loss of generation
	· Effects on the system
· Load shedding
	

	System Separation 
	· Actions to be taken
	

	Topic  4: Handling of Breakdowns on the National Grid

	Sub topic
	Content
	Duration (hrs)

	Breakdowns on the grid. 
	· Handling breakdowns
· After effects analysis
	
1

	Topic  5:  System Restoration 

	Sub topic
	Content
	Duration (hrs)

	System restoration 
	· Restoration procedures
	1

	Topic 6: Generation Resources.

	Topic s
	Content
	Duration (hrs)

	Types of generation in the Kenyan Grid.
	· Methods of control
	
1

	Dispatch and Demand Variation 
	· Temperature effects
· Time effects
· Highest demand
· Merit order
· Equipment loading – TXs, Lines.
· Voltage Effects
· Base load
· Minimum running consideration
· Spinning Reserve

	1.5

	Topic  7: Planned outages

	Sub topic
	Content
	Duration (hrs)

	Facilitation of outage
	· Preparation
· Isolation
· Normalization
· Outage documents
	1

	Topic  8: SCADA

	Sub topics
	Content
	Duration (hrs)

	Operation of SCADA
	· SCADA components
· Operation of SCADA
· Power flow trending
· SAS(Substation Automation Systems)
	


1


	Operation without SCADA
	· Operation without SCADA
	

	Topic  9: Power System Structure

	Sub topics
	Content
	Duration (hrs)

	Sections of Power system 
	· Generation
· Transmission
· Distribution
· Power flow trending
· SAS(Substation Automation Systems)
	


1


	Equipment in a Power System
	· Breakers
· Power Transformers
· Instrument Transformers
· Bus bars
· Isolators
· Earths
	

	

	Topic  10: Reactive Power Compensation

	Sub topic
	Content
	Duration (hrs)

	Reactive Power Equipment
	· Reactors
· Capacitors
	1

	TOTAL HOURS
	12



List of Recommended Resources 
Textbooks, websites, manuals
1. Manufacturers manuals
2. Log sheets
3. Power System Control  drawings
Tools and equipment and materials
	Equipment and Resources 

	S.O.D.A, Log sheets - Switching log, fault log. HVIRs. Handover, Diary, Standby lists, Schematics (hard copy), Voltage reports

	PPE:

	Safety Shoes, Gloves, Dust Coat, Helmet


Trainers:	System Control Engineers
[bookmark: _Toc197611364]UNIT 7: GEOGRAPHICAL INFORMATION SYSTEM (GIS) FOR UTILITY NETWORK MANAGEMENT
[bookmark: _3whwml4](UNIT CODE GTGE 007)

Unit Description
This unit describes the skills and knowledge to competently understand the KPLC GIS system, its mandate as the core source of spatial and non-spatial data that supports the operations for the company
Duration of Unit: 66 hours

General Objectives.
This course unit will enable the trainee to:
1. Appreciate the importance of GIS.
2. Understand the GIS Architecture 
3. Relate operations leveraging GIS 
4. Incorporate Locational Intelligence in daily operations.

Specific Learning Outcomes 
This course unit will enable the trainee to demonstrate understanding of the following:
1. Sectional Operational Standard Procedures
2. Asset Inventory and Infrastructure Insights
3. Spatial analysis and GIS modelling
4. Geospatial Data Collection
5. Cartography 
6. Geo-visualization
7. Geospatial Data Management
8. GIS Software Proficiency
9. Satellite Imagery Analysis 
10. Data Wrangling and Geo-enrichment for utilities
11. Domain understanding and Expertise 
12. Design and Construction GIS Convergence
13. Commercial Services GIS Convergence
14. Operations and Maintenance GIS Convergence
15. Incidents Management GIS support
16. User Profiles, Roles and Applications
17. Data Integrity and Sharing Procedures 

Unit Content
	Topic  1: Sectional Operational Standard Procedures

	Sub topic
	Content
	Duration (hrs)

	Sections core Mandate 
	· Understanding the mandate of GIS in Kenya Power.
· Centrality of GIS in the company 
	



4

	Software and Applications

	· FDB/ArcGIS Enterprise
· Data Collections Apps.
· Procedures for data collection
	

	Sections Standards
	· Consistency and Quality Control
· Productivity and performance
· Safety and Compliance 
· Training and Knowledge Transfer
	

	Topic 2: Asset Inventory and Infrastructure Insights

	Sub topic
	Content
	Duration (hrs)

	Electric Network Asset Inventory
	· Transmission Substation
· Transmission Lines
· Transmission Towers
· Sub-Transmission Towers
· HT/Sub-Transmission Lines
· Primary Substations
· Cables & cable accessories mapping
· MV Lines
· MV Poles
· Secondary Substations
· LV Lines
· LV Poles
· Meterboxes
· Cadastral
· Meter Number
· Meter Model
· Meter Manufacturer
· Meter Type
· Post-Paid/Prepaid
· Transformer Number
· Transformer Rating
· Supply Voltage
· Phase
· Type of Metering
· Fibre Network(Third party installation)
	

6

	Insights and Symbolisation
	· Representation
· Hierarchy 
· Connectivity rules
· Domain relationships
	

	Management and Update
	· Data Collection
· Quality control
	

	Topic  3: Spatial analysis and GIS modelling

	Specific  Topics
	Content 
	Duration (hrs)

	Spatial Relationships
	· Spatial Connectivity
· Hierarchy 
	







4

	Analysis and Interpretation of Spatial Data
	· Spatial Queries
· Geo-processing
· Domains and Filters
· Network Analysis
· Edition and modification
	

	Modelling
	· Data Collection Models
· Contingent and rule based modelling
	

	Topic  4: Geospatial Data Collection

	Sub topic
	Content
	Duration (hrs)

	Field Data Collection
	· GPS
· Remote Sensing
· Field Maps
· Survey123
· Quick Capture
	
4

	Attributes
	· Standard Items- Poles, Meters, Substations
· Media – Photos
· Coordinates
	

	Topic  5:  Cartography

	Sub topic
	Content
	Duration (hrs)

	Map Design Principles 
	· Map elements
· Custom Utility Maps
· Cartographic representations

	2

	Thematic Mapping
	· Categorization
· Symbology
	

	Topic 6: Geo-visualization.

	Topic s
	Content
	Duration (hrs)

	Maps and Charts
	· Generation and sharing of Maps
· Status Reports, Statics and Summaries
· Charts and Infographics
	
4

	Dashboards 
	· Workforce Management
· Progress Monitoring
· Operational Visibility
	

	Topic  7: Geospatial Data Management

	Sub topic
	Content
	Duration (hrs)

	Geo-Databases
	· File Database
· Personal Databases
· Enterprise Databases
· Outage documents
	4

	Data Types
	· Vector – Lines, Points, Polygons
· Raster – Imageries, aerial Photographs 

	

	Data Access Platforms
	· Online access
· Desktop
· Mobile
	

	Topic  8: GIS Software Proficiency

	Sub topics
	Content
	Duration (hrs)

	ArGIS Utility Network
	· ArcGIS Enterprise
· ArcGIS Pro
· ArcGIS Online
· ArcGIS Workflow Manager
· Field Maps
	


8


	Integration with Legacy Systems
	· InCMS
· DCS
· IMS
· SCADA
· ADMS
	

	Topic  9: Satellite Imagery Analysis

	Sub topics
	Content
	Duration (hrs)

	Imagery analysis 
	· Rasterization
· Geo-referencing 
· Profile generation
· Mosaic 
	


2


	Imagery Interpretation
	· Change Detections
· Google Base Maps 
	

	Topic  10: Data Wrangling and Geo-enrichment for utilities

	Sub topic
	Content
	Duration (hrs)

	Data Harmonisation and Usability 
	· Data sources Discovery
· Data Structuring and organization
· Data Clean Up 
· Data geo-enrichment and merging
· Data verification 
· Data Publication and Sharing 
	4

	Topic  11: Domain understanding and Expertise 

	Sub topic
	Content
	Duration (hrs)

	Utility Network Domain and Dependencies
	· Generation
· Transmission 
· Distribution
· Rural Electrification
	2

	Topic  12: Design and Construction GIS Convergence

	Sub topic
	Content
	Duration (hrs)

	Design Process
	· Design layer- Tasks, Jobs etc.
· Design Coordinates synchronization
· FDB/ArcGIS Design Process
· Mapping of  design anomalies and resolution 

	4

	Construction
	· Quality Control of Constructed work
· Update of as built

	

	Topic  13: Commercial Services GIS Convergence

	Sub topic
	Content
	Duration (hrs)

	InCMS
	· Update of Various Schemes 
· Customer onboarding 
· FDB/ArcGIS Coordinate Synchronization
	4

	Sector/Zone mapping
	· Feeder groupings
· Meter reading – Calendar/Itinerary 


	

	Mapping of Anomalies
	· Field Mapping – Bypassed, Idle meters etc.
· Resolution – Fallback resolution Maps
· Quality Control of Meter and Meterbox Data for accurate reporting
	

	Topic  14: Operations and Maintenance GIS Convergence


	Sub topic
	Content
	Duration (hrs)

	Network Update
	· Update of re-enforcing Schemes
· Maintenance of Network and FDB/ArcGIS Update

	2

	Mapping
	· Mapping of MV, LV
· Data Dictionary 
	

	Topic  15: Incidents Management GIS support


	Sub topic
	Content
	Duration (hrs)

	Incident Reporting
	· Incidences and geolocation capabilities
· Routing to/from Incidences powered by GIS 
	2

	Topic  16: User Profiles, Roles and Applications


	Sub topic
	Content
	Duration (hrs)

	User Types
	· Query/Viewer
· Maintenance/Editor
· Approver/Publisher

	4

	User Roles
	· Functional Admins
· System Admins
· Maintenance User
· Mobile Workers
	

	Mobile Applications
	· Data collection Apps
· Levels of Use
· Map canvas and Icons
	

	Topic  17: Data Integrity and Sharing Procedures 


	Sub topic
	Content
	Duration (hrs)

	Data Integrity
	· Quality Control - Validation
· Rules and Controls
· 
	4

	Data Sharing
	· Maps, Charts, Graphics
· Online Publishing – Maps as services
· Organization Groups 
· Reports
	

	TOTAL HOURS
	66



List of Recommended Resources 
Textbooks, websites, manuals
1. GIS manuals
2. Software Interaction
3. GIS System
Tools and equipment and materials
	Equipment and Resources 

	Data, Mobile Mappers, Trainee Licenses

	PPE:

	Safety Shoes, Dust Coat, Helmet



Trainers:	Geospatial Engineers
[bookmark: _Toc197611365]UNIT 8: GRID AUTOMATION
[bookmark: _qsh70q](UNIT CODE GTGE 008)

Unit Description
This unit describes the skills and knowledge to competently design, implement, and maintain electricity grid automation system.
Duration of Unit - 6 hrs
General Objectives
This course unit will enable the trainee to:
1. Gain practical knowledge and experience in the basic concepts, principles of operation, testing
and maintenance of ADMS systems and equipment.
 2.    Maintenance of ADMS switchgear and ADMS Systems

Specific Learning Outcomes 
At the end of the training session the trainee will be able to:
 1. Maintain ADMS switchgear
 2. Test and commission ADMS System
 3. Inspect primary line equipment and Communication Systems
 4. Attend to system breakdowns associated with the ADMS equipment and system

Unit Content
	Topic 1: Maintain overhead equipment and Ring Main Units

	Topic

Maintenance of Auto Reclosures/RMUs/LBS/FRTUs
	Content
	Duration(hrs)

	
	Planned Outage Management 
	1

	
	Operation of network equipment
	

	
	Safety procedures 
	

	
	Perform functional tests on equipment
	

	
	Inspection of equipment 
	

	
	Defects Correction e.g.

	

	Topic 2: Maintenance on Systems

	


Central system maintenance on ADMS servers     

	Regular updates on ADMS software and data engineering for repositioning and new installations in the grid network

	1 hr

	
	Attending to any server breakdowns  and data recovery initiatives

	

	
	communication network  configuration and  signal strength calibration

	

	
	Maintenance  of the ICT  and network equipment

	

	GSM system monitoring 

	Continuous checking on networking, configuration, and Data check

	

	UPS system     

	Regular storage battery maintenance

	

	
	Regular maintenance of the Air conditioning units and planning for spares and replacement

	

	
	Regular maintenance of the UPS system and planning for spares and replacement 

	

	Topic 3- Maintenance on Repeater Sites

	
Repeater sites maintenance
	Regular maintenance of the UPS, repeater infrastructure, fiber communication and power/signal system  

	1

	
	Regular quarterly maintenance of the ICT and network equipment

	

	
	Continuous checks on Network management system (NMS) on the availability on  repeaters and remote sites 

	

	Topic 4: Other Maintenance and Addition of New Equipment

	Relocation of LBSs and Autoreclosures to new sites whenever required

	Power system network studies for location of existing and new sites for LBS equipment.
	1

	
	Installation, Testing and Commissioning of LBS, VTs, antenna, fiber network  and control/communication box
	

	
	Data analytics and asset management of field equipment
	

	Additions of the new automated equipment in the network

	Power system network studies
	

	
	Engineering design for the location and operation of new equipment in  distribution network.
	

	
	Installation, Testing and Commissioning and data engineering for inclusion of new equipment in SCADA 
	

	Topic 5: Practical Demonstration- Local and remote Switch gear Operations

	Controlled Operations
	Precautions
Controlled operations
Load transfers
Fault location, Isolation and Service Restorations


	2 hrs

	TOTAL
	
	6


List of Recommended Resources
Textbooks, websites, manuals 
1. Manufacturers manuals 
2. Manufactures drawings
3. Standards and procedures documentation
Tools and equipment and materials
1. Insulation tester
2. Adjustable spanners
3. Open spanners
4. Crimping tools
5. Allen keys
6. Chain block
7. Clamp on ammeter
8. Come along
9. Climbing iron-concrete
10. Extension ladder
11. Live line tester etc.
[bookmark: _Toc197611366]UNIT 9: OFF-GRID
(UNIT CODE GTGE 009)

Unit Description
This unit describes the skills and knowledge to competently design, implement, and maintain offgrid systems.
Duration of Unit - 30hrs
General Objectives
This course unit will enable the trainee to:
1. Gain practical knowledge and experience in the basic concepts, principles of operation, testing
and commissioning  of off-grid systems and equipment.
 2.    Maintenance of off-grid Systems & equipment

Specific Learning Outcomes 
At the end of the training session, the trainee will be able to:
 1. Maintain off-grid equipment
 2. Test and commission off-grid System
 3. Inspect off-grid equipment and Systems
 4. Attend to system breakdowns associated with the off-grid equipment and system

Unit Content
	Topic  1: Design, Installation & Commissioning of Off-grid systems  

	Sub topic
	Content
	Duration (hrs)

	Diesel Generators/Alternator  
	· Design for diesel generators
· Installation of diesel generators 
· Commissioning of diesel generators
	4


	Solar PV Stations
	· Solar Mini-grids 
· Hybrid Stations 
· Types of Storage Batteries (Lithium Ion, Lead Acid Batteries)
· Types of Solar Systems In Off-grid (SMA, Schneider and Victron)
	4


	Commissioning of off-grid systems
	· Steps in Commissioning Solar PV Mini-grids
· Steps in Commissioning Hybrid Stations (Diesel-Solar PV)
· Developing a Commissioning Check List
	4

	
	
	

	Topic  2: Preventive Maintenance on OFF-Grid systems 

	Sub topic
	Content
	Duration (hrs)

	Preventive maintenance on various types of engines and alternators.
	· Maintenance Planning(materials required for routine, top overhaul   and major overhaul) of generator engines
· Engine/alternator Performance monitoring
·  Carrying out inspections (specific installations & Equipment)
· Carrying out preventive maintenance
· Practical Session on inspection -check list to be followed
· Tools & equipment
	

10


	Solar PV Maintenance
	· Procedures in Troubleshooting of a Solar Mini-grid
· Procedures in Troubleshooting of a Hybrid Stations
· Auto Operation of Back up Diesel Ge-set in Solar Mini grids
· System Configuration of Solar Mini-grid (Battery Charging Parameter, Solar PV Inverter Islanding)
· Monitoring platforms of Various Solar Mini-grids
· Remote Monitoring of Solar Mini-grids
· Paralleling of Solar Mini-grids With Diesel Generators
	4

	Cleaning of Solar PV Modules
	· Frequency of Cleaning of Solar PV Modules
· Equipment Used in Cleaning of Solar PV Modules
· Impact of Dust on Solar PV Modules

	4

	TOTAL HOURS

	30




[bookmark: _Toc197611367]UNIT 10: SUPPLY CHAIN AND LOGISTICS  
[bookmark: _49x2ik5][bookmark: _Hlk197508118](UNIT CODE GTGE 009)
Unit Description
This unit aims to develop proficiency in the trainee regarding procurement processes at Kenya Power.

Duration of Unit: 3 Hrs
General Objectives
This course/unit will enable the trainee to:
1. Gain knowledge and skills in Budgeting & Procurement processes
2. Demonstrate Understanding of the Division’s responsibility in the procurement planning & implementation process

Specific Learning Outcomes 
By the end of the training, the trainee shall be able to appreciate and explain the:
1. Budgeting process
2. Procurement planning process
3. Procurement & assets disposal processes
4. Tendering process

Unit Content

	Topic 1: Procurement Overview

	Sub topic
	Content
	Duration (hrs)

	ICT as part of the Supply Chain Cycle
	· Planning; Requisition; Tendering; Evaluation; Award; Manage; monitor
	20 Min

	Topic 2: The Budgeting Process

	Sub topic
	Content
	Duration (hrs)

	Budget holder, budgeting & budgetary control
	· Who is a budget holder
· Responsibility to budget
· Budget categories
· Negotiating a budget 
· Implementing/controlling the Budget
· Legality supplementary budgets
	40 Min

	Topic 3:The Procurement Planning Process

	Sub topic
	Content
	Duration (hrs)

	Main function of Procurement planning
	· Responsibility to prepare timely procurement plans
· Responsibility to prepare timely assets disposal plans
· Preparing a procurement plan
	
30 Min

	Topic 4: Procurement & assets disposal

	Sub topic
	Content
	Duration (hrs)

	Interfaces between procurement and assets disposal
	· Business case
· Legal requirements
· Confirmation of funds
· Disposable assets
· Preparation of scrap certificates
· Responsibility to prepare a disposal list
	
30 Min

	Topic 5:The Tendering Process

	Sub topic
	Content
	Duration (hrs)

	Main functions in tendering
	· Tender document preparation
· Specification
· Tender Opening 
· Independent tender evaluation
· Tender award
	30 Min

	Topic 5:Contract Management process

	Sub topic
	Content
	Duration (hrs)

	Main function of Contract management
	· Contract take-over
· Vendor relations
·  Contract close-out
· Variations
· Delivery schedule/time
· FAT/AIC/UAT/
· Contract cancellation
	30 Min

	TOTAL HOURS
	3 


[bookmark: _2p2csry]Trainers: user department and supply chain officers
[bookmark: _147n2zr]
[bookmark: _Toc197611368]UNIT 11: BUSINESS DEVELOPMENT
[bookmark: _23ckvvd](UNIT CODE GTGE 011)
Unit Description

Training will be conducted across all the units of training which have been designed to cover all aspects of Business Development. It will include theoretical instruction and practical experience. Practical competencies shall be demonstrated by the trainee to ascertain mastery. 

Duration of Unit: 12 hours
The training curriculum covers 7 units namely;
· Customer recruitment.
· Customer engagement.
· Customer connection.
· Customer complaint management. 
· Stakeholder engagement.
· Quality control.
· Performance monitoring and control.

Additionally, the trainees will undergo a leadership and supervisory training that will be facilitated by the Learning and Development Department within the Human Resource and Administration Division.

Specific Learning Outcomes 
At the end of the training, the trainee shall be able to:
1. Show understanding of the strategic role, positioning, and purpose of the Business Development Department in achieving the organizational goals of growing the customer base increasing unit sales form newly connected customers and managing customers and stakeholders.
2. Comprehend the different customer application types, customer types and requirements in the customer application process.
3. Identify the customer recruitment and engagement strategies.
4. Be capable of generating performance monitoring and exception reports for sub-processes.
5. Utilize ICT systems, including the Integrated Customer Management System (InCMS), Design and Construction System (DCS), Geographical Information System (GIS) Facilities Database (FDB)/ArcGIS, and the Electricity Vending System (Itron), to process and track customer applications.
6. Conduct root cause analyses to facilitate workflow improvements and optimize customer connection processes.
7. Comprehend the connection policy.
Coverage of the units is tabulated below;
	Topic 1:Business Development Department

	Sub topic
	Content
	Duration (hrs)

	Department overview
	· Infrastructure division
· Business Development Department
· Business Development Sections
· Business development Regional structure
· Mandate of Business Development Department
	0.5

	Topic 2:Customer Recruitment

	Sub topic
	Content
	Duration (hrs)

	Overview of customer recruitment 
	· Significance of customer recruitment 
· Recruitment strategies
· Customer identification
· Use of ICT in customer recruitment
· Field study
· Measure of success

	
2


	Topic 3:Customer Engagement

	Sub topic
	Content
	Duration (hrs)

	Engagement skills
	· Sales skills
· Receiving customers
· Listening techniques
· Telephone etiquette
· Giving Feedback
· Correspondence
· Demo
	1.5



	Customer outreach initiatives
	· Significance of customer outreach initiatives
· Pre-electrification Barazas
· Electrification Barazas
· Post-electrification Barazas
· Road shows, Agricultural shows, exhibitions
· Internal customer education
· Field study
	1.5

	
	· 
	

	Topic 4: Customer Connection Process

	Sub topic
	Content
	Duration (hrs)

	Introduction
	
· Types of applications
· Channels of application
· Application documents
	1 



	Application Process
	· First insertion
· Design
· Quotation
· Payment
· Way leaves approval
· Contracting 
· Metering
· System Demo
· Practicals
	2

	Topic 4: Stakeholder Engagement

	Sub topic
	Content
	Duration (hrs)

	Stakeholder identification 
	· Significance of stakeholders
· Category of stakeholders
· Stakeholder engagement plan
· Stakeholder engagement activities
	
1.5


	Topic 5: Quality Control

	Sub topic
	Content
	Duration (hrs)

	Aspects of quality control
	· Role of Quality control
· Introduction to ICMS
· Introduction to service desk
· System enhancement procedure
· INCMS user profile management
· Work Request processing complaints resolution
	
1


	Generation of Connection process exception reports
	· Pending contracting 
· Pending Work Request registration
· Pending contracting
· Complaints pending resolution
· Work requests in ‘more information status’
· Practicals
	

	Topic 6: Performance monitoring & control

	Sub topic
	Content
	Duration (hrs)

	Performance reports
	· Significance of performance monitoring & control
· No. of customers connected
· No. of customers recruited
· Average days of complaints resolution (RCCS)
· Unit sales from new connections
· Practicals
	

1

	TOTAL HOURS
	12




Training materials
· Customer recruitment form for group applications 
· Enquiry of supply  form (Application form) 
· Customer application documents.
· InCMS, DCS, FDB, ITRON
· Self-service online application portal
· Supply contract form.
· Wiring certificates. 
· Energy Act 2019 and regulations. 
· Customer service charter.
· Connection policy. 
· QMS procedures and work instructions.  
· InCMS testing environments 
· Functional design documents.
· User acceptance form
· Root cause analysis form

Trainers
Business Development Officers

[bookmark: _Toc197611369]UNIT 12:  DESIGN AND CONSTRUCTION 
[bookmark: _32hioqz](UNIT CODE GTEE 012)

Unit Description
This unit describes the skills and knowledge required by a Graduate electrical engineer trainee to competently and safely design power system schemes.
Duration of Unit: 12 hours
General Objective
This course unit will enable the trainee to gain practical knowledge and experience in the basic concepts of power system schemes. 

Specific Learning Outcomes 
At the end of this training unit the trainee shall be able to:
1. Design LV lines 
2. Design MV lines
3. Design street lighting systems
4. Design underground distribution systems
5. Use Design and Construction Systems (DCS),Facilities Data Base (FDB) design systems & ArcGIS
Unit Content
	

	Topic  1: Introduction to Design

	Sub topic
	Content
	Duration (hrs)

	
Stages of  design
	· Determine ADMD
· Customer data processing
	
  
           1.5

	
	· Survey
· Way leaves
· Drawing office
	

	Technical report  preparation
	· Input parameters
· Output parameters
	

	Topic  2: Perform Design Calculations

	Sub topic
	Content
	Duration (hrs)

	Perform Design Calculations
	· Determine fault levels and motor starting
· Determine conductor and cable ratings
· Determine voltage drops
· Determine power loss
· Determine protection system ratings
· Determine sag tensions
	2

	Topic  3: Design of secondary substations

	Sub topic
	Content
	Duration (hrs)

	Design  secondary substations
	· Fuse Grading 
· Design ground mounted substation
· Design pole mounted substation

	2.5



	Topic  4: Design primary substation 

	Sub topic
	Content
	Duration (hrs)

	Design primary substation
	· Sizing transformers and  bays 
· Determination of feed in line bays 
· Determination feed out line bays
· Design of protection schemes
· Site plan and equipment general arrangement drawings
· Control building plans
· BOQs (equipment and civil works)
	2.5

	Topic  5: Design of underground power systems

	Sub topic
	Content
	Duration (hrs)

	Design and Construct underground power systems
	· Identify underground cable types.
· Determine Current carrying capacity.
	
1

	Make underground cable Joints
	· Make joints on underground cables.
	

	Terminate underground cables 
	· Terminate underground cables 
	

	Topic  6: Design of overhead lines 

	Sub topic
	Content
	Duration (hrs)

	Design and prepare cost estimates for overhead lines in DCS
	· Design LV lines
· Design MV lines
· Cost Estimates preparation
· Use FDB
	2.5

	TOTAL HOURS

	12



List of Recommended Resources 
Textbooks, websites, manuals

1. Design Drawings
2. Design softwares
3. Distribution Standards Manuals (Design Module)
4. Distribution master plan
5. Site plan (AutoCad/DWG)

Trainers:	Design and Construction Engineers

[bookmark: _Toc197611370]UNIT 13: WAY LEAVES
[bookmark: _41mghml](UNIT CODE GTEE 013)

[bookmark: _2grqrue]Unit description
Training will be conducted across all the units of training which have been designed to cover all aspects of wayleaves department. It will include theoretical instruction and practical experience. 

General objectives
This course unit will enable the trainee to gain practical knowledge and experience in the basic concepts of way leaves acquisition. 

Specific outcomes
At the end of the training, the trainee shall be able to:
1. Position the Wayleaves Department within the organization structure.
2. Know the internal and external stakeholders


	
	TOPIC
	CONTENT
	DURATION

	1
	Introduction to Wayleaves

	· Definition of Wayleaves/easements /Right of Way (ROW)
· Importance of Wayleaves
· Types of Wayleaves
· Types of Wayleaves agreement and forms
· Impact of non-conforming Wayleaves
	

0.25 

	2
	Wayleaves Acquisition

	· Route Reconnaissance  
· Identification and verification of land ownership
· Preparation of Wayleaves agreement 
· Wayleaves negotiations 
· Compulsory wayleaves acquisition 
	

0.25

	3
	Land Tenure Systems
	· Types of Land tenure systems
· Historical land ownership 
· Land laws 
· Land policy 
· Institutions governing land ownership
	0.25

	4
	Wayleaves Trace Maintenance


	· Overhead and underground traces
· Recommended Wayleaves traces 
· Maintenance of the trace 
· Wayleaves infringements
	0.25

	5
	Wayleaves Complains


	· Types Wayleaves complaints 
· Source of complaints
· Processing complaints
· Resolving complaints
	0.25

	6
	Land Loss Compensation 
	· Route identification 
· Permission to survey 
· Route Survey
· Notices of intent 
· Determination of actual acreage
· Valuation of the trace 
· Issuance of offers, Negotiations, and payments documents
	


0.25

	7
	Building and Structure Compensation 
	· Identification of affected structures 
· Valuation 
· Payments process 
· Settling complaints
	0.25

	8
	Relocation & Resettlement
	· Identification 
· Engagement
· Relocation & Resettlement
· Rehabilitation
· Compensation 
· Conflict resolution
	0.25

	9
	Wayleaves legal, regulatory & policy framework
	· Constitution chapter on land and environment 
· The energy Act 2006
· Land Act 2012
· Land registration Act 2012
· National Land Commission Act 2010
· Physical planning Act 
· Roads Act 2007
· The urban areas and cities Act
· KPLC’s Land and Rights of way policy
· Wayleaves procedures
	




            0.25 

	10
	Project Disruption (Project Management)
	· Introduction to project management
· Initiating and planning 
· Budgeting and scheduling 
· Infrastructure and utilities planning 
· Land use determinants
	0.25

	11
	Wayleaves Works Ethics
	Principles of Ethics
Corruption and integrity
Way leaves Standards
Office Etiquette
	0.25

	TOTAL
	3 hours 




Trainers: 	Wayleaves officers
		Standards Engineers
Safety engineers
Construction Engineers
Design Engineers

[bookmark: _Toc197611371]UNIT 14:  CONSTRUCTION
[bookmark: _3fwokq0](UNIT CODE GTEE 014)

Training will be conducted across all the units of training which have been designed to cover all aspects of the Construction Department. It will include theoretical instruction and practical experience. Practical competencies shall be demonstrated by the trainee to ascertain mastery. 


Unit Description
This unit describes how to construct and commission designed and paid up schemes. 

Duration of Unit: 6 hours 2 weeks
General Objectives
This course unit will enable the trainee to know the process quality controls involved in planning and execution of schemes.

Specific Learning Outcomes 
At the end of the training, the trainee shall be able to:
1. [bookmark: _1v1yuxt]Interpret construction drawings and materials in a scheme.
2. Plan and supervise construction of the schemes
3. Construct and commission the scheme
4. Handover the scheme to user department.
5. Demonstrate understanding of construction drawings and materials requirement for civil works and control building
6. Plan and supervise civil works and control buildings
7. Construct and handover the civil works and control buildings to user departments
8. Supervise contractors developing the civil works control and buildings.
9. Learn how to plan and execute electrical plant schemes and stakeholder engagement plans.
10. Install, Test and commission electrical plant equipment
11. Hand over the plant equipment to user departments


	Topic 1: : Line Construction

	Sub topic
	Content
	Duration (hrs)

	Construction Basics
	· Line Voltage Levels. (0.23kv,0.420kv,11,33,66,132,220kv,400kV, 500kV HVDC)
· Line Materials and Fittings(Conductors, Poles, Cross-arms, bolts &nuts, insulators etc)
· Line Tools and Equipment(Climbing iron-Concrete& wooden etc)
· Line  Survey, pegging and Hole digging
· Line construction Formations-Vertical, Horizontal Delta etc
· Underground networks
· Spans , clearances and sag
· Safety

	2

	Topic 2: Substation Construction

	Sub topic
	Content
	Duration (hrs)

	Substation Basics
	· Substation siting and Location
· Civil works.
· Substation Earthing.
· Substation equipment (Primary, secondary/Auxiliary equipment)
· Power Transformers
· Installation of Primary equipment
· Erection of equipment steel support structures
· Design & Testing of earthing installation
· Clearances (phase to phase, Phase to ground,
· Safety (Working clearance, ground clearance)

	2

	Topic 3: High Voltage Metering

	Sub topic
	Content
	Duration (hrs)

	Large Power Metering
	· Standard HV metering Voltages (11kv,33Kv,66kv,132kv)
· Standard HV metering Layout
· Earthing requirements
· Civil and Building services.
· Safety
	

1

	Topic 4:Customer Engagement

	Sub topic
	Content
	Duration (hrs)

	Civil works and control buildings
	· Civil works Cost Estimate/BOQ
· Equipment steel support structures
· Equipment foundation plinths
· Substation Drainage-Storm water pipe, acesss pits
· Substation Acess road
· Substation Perimeter wall/fence
· Substation Building services- Ventilation &air conditioning.
· Fire detection and suppression
· Pole structure & Tower structures
· Overhead line &Substation foundations
· Safety
· Signage
· Site clearance, excavation and Earthworks
· Compaction
· FireWalls Design requirements
· Oil containment systems general requirements
· Crack control and Jointing
· Concrete and Concrete structures
· 
	

0.5

	Topic 4: Electrical Plant Installation

	Sub topic
	Content
	Duration (hrs)

	Electrical Plant Equipment Installation 
	· Power Transformers
·  Outdoor Circuit breakers
· Instrument Transformers (Current transformers/Voltage transformers)
· Substation Auxiliary Power supplies-Battery charger and battery banks
· Control and protection panels
· 11KV switchboard Panels
· Autoreclosers
· Motorized   disconnector switches
· Ring main Unit
· 
	
0.5

	TOTAL HOURS
	6


Trainer: construction Engineers
[bookmark: _Toc197611372]UNIT 15:  LABOUR & TRANSPORT SECTION (L&T)
[bookmark: _2u6wntf](UNIT CODE GTEE 015)
Unit Description
This unit describes the skills and knowledge required to procure and supervise contractors.
Duration of Unit: 36 hours
General Objective
This course unit will enable the trainee to gain practical knowledge and experience in the procurement and supervision of contractors.

Specific Learning Outcomes 
At the end of this training unit the trainee shall be able to:
1. Procure contractors
2. Supervise contractors
3. Process contractor payments
4. Close projects

Unit Content
	

	Topic  1: Procurement of contractors

	Sub topic
	Content
	Duration (hrs)

	
Contractor procurement process
	· Preparation of tender technical specifications
· Tender evaluation
· Tender award 
· On boarding of successful bidders
· Records management  

	
  
           0.5

	Topic  2: Contract management

	Sub topic
	Content
	Duration (hrs)

	Contact management process







	· Contract documents 
· Performance bonds
· Insurance covers 
· Service level agreements 
· Stores representatives 
· Contractors records
· Award of jobs:

	0.5

	Topic  3: Project Supervision

	Sub topic
	Content
	Duration (hrs)

	
	· Adherence to construction standards 
· Use of developed quality construction tools
· Project implementation and monitoring 

	0.5



	Topic  4: Contractor Payments

	Sub topic
	Content
	Duration (hrs)

	Processing contractor payments
	· Contractor Payments 
· Material reconciliation 
· Generation of final bill of quantities 
· Generations and processing of purchase requisition 
· Generation and processing of service entries 
· Receipt of invoices
· Forwarding payment documents to finance through supply chain 

	0.5

	Topic  5: Project closure

	Sub topic
	Content
	Duration (hrs)

	 
	· Preparation of project final report
· Updating of project report in the shared database folder. 
· Documentation of lessons learnt 
· Commissioning of the internal order in DCS
 
	
0.5

	TOTAL HOURS

	2.5


	Trainers:	Project Engineers

[bookmark: _Toc197611373]UNIT 16:  TURNKEY PROJECTS AND CONNECTIVITY 
[bookmark: _3tbugp1](UNIT CODE GTEE 016)
Unit Description
This unit describes the skills and knowledge required by a Graduate electrical engineer trainee to understand the procurement and supervision of Turnkey contractors.
Duration of Unit: 3 hours
General Objective
This course unit will enable the trainee to gain practical knowledge and experience in the procurement and supervision of Turnkey contractors.

Specific Learning Outcomes 
At the end of this training unit the trainee shall be able to:
1. Procure Turnkey contractors
2. Supervise Turnkey contractors
3. Process Turnkey contractor payments
4. Close Turnkey projects

Unit Content
	

	Topic  1: Introduction

	Sub topic
	Content
	Duration (hrs)

	
Last mile projects
	· Overview of the Last Mile Connectivity Program.
· Purpose and objectives: increasing electricity access, especially for rural and low-income households.
· Government of Kenya’s Vision 2030 and its relation to electricity access.

	
  
           0.25

	Topic  2: Key Components of the Last Mile Process

	Sub topic
	Content
	Duration (hrs)

	Project Initiation: 








	· Stakeholder identification and engagement
· Project feasibility and scope
· Compliance with legal and statutory requirements
· Planning and stakeholder participation 
	0.5

	Project Design:
	· GIS-based planning and prioritization.
· Design considerations for environmental and technical factors.
· Selection of the project scope.
	

	Monitoring and Evaluation
	· Real-time tracking of project progress.
· Environmental and social safeguards.
· Review of productive use of electricity initiatives.
	

	Topic  3: Project Management for Turnkey Projects

	Sub topic
	Content
	Duration (hrs)

	Project Scope Definition
	· Clear identification of project deliverables.
· Comprehensive documentation outlining the entire project lifecycle.
· Ensuring all stakeholders understand and agree to the scope.
	0.5


	Time Management and Scheduling
	· Establishing a project timeline with key milestones.
· Use of project management tools (e.g., Gantt charts, project management software) to monitor progress.
· Defining critical path activities to ensure timely project delivery.
	

	Cost Estimation and Budget Management

	· Preparing detailed cost estimates covering all aspects of the project (material, labor, overheads).
· Continuous monitoring of budget allocations to ensure the project stays within financial constraints.
· Implementing cost control measures to prevent overruns.
	

	Risk Management


	· Identifying potential risks early in the project and assessing their impact.
· Developing a risk mitigation plan to manage unforeseen challenges.
· Regular reviews and updates of the risk management plan as the project progresses.
	

	Quality Control and Assurance
	· Ensuring all project components meet the required quality standards.
· Continuous inspection and testing during the execution phase.
· Final quality assessments before project handover to the client.
	0.5

	Procurement and Supply Chain Management
	· Efficient management of procurement processes to ensure timely delivery of materials and services.
· Managing relationships with suppliers and vendors for smooth operations.
· Adopting a just-in-time approach to minimize storage and handling costs.
	

	Team Coordination and Communication
	· Establishing clear communication channels among all stakeholders.
· Regular meetings and updates to track project status.
· Conflict resolution strategies to maintain team cohesion and focus.

	

	Handover and Project Closeout
	· Ensuring all contractual obligations are met before handover.
· Conducting final inspections and ensuring client satisfaction.
· Delivering complete documentation, including operational manuals and warranties.
· Handing over to user department

	

	Topic  4: Role of Contractors and KPLC Staff

	Sub topic
	Content
	Duration (hrs)

	Responsibilities and roles
	· Responsibilities of contractors in delivering quality work.
· Responsibilities of contractors to adhere to prescribed standards.
· KPLC’s role is to ensure project success through proper supervision and customer relations.

	0.25

	Topic  5: Customer Awareness and Engagement

	Sub topic
	Content
	Duration (hrs)

	 Awareness programs
	· Pre-electrification customer engagement on electricity usage and benefits.
· Training customers on meter usage, safety, and maintenance.
· Promoting productive use of electricity for economic benefits.

	
0.25

	Topic  6: Safety and Compliance

	Sub topic
	Content
	Duration (hrs)

	Safety in project execution
	· Safety protocols during project implementation.
· Environmental and social safeguards during project execution
	0.25

	TOTAL HOURS

	3Hrs


Trainers: Project Engineers

[bookmark: _Toc197611374]UNIT 17: COMMERCIAL SERVICES AND SALES
(UNIT CODE GTEE 017)
Unit Description
This unit describes the skills, knowledge and attitudes required by a graduate electrical engineer trainee to competently and safely repair, test and install electrical energy meters
Duration of Unit: 12 hours
General Objectives
This course unit will enable the trainee to:
1. Carry out verification of energy meters
2. Cary out inspections of energy meter installations
3. Carry out installation of energy meters

Specific Learning Outcomes 
This course unit will enable the trainee to:
1. Analyze energy billing methods and metering systems.  
2. Compare prepaid and postpaid billing systems.  
3. Explain techniques, cycles, and challenges in meter reading.  
4. Describe the wiring, inspection, testing, and calibration of different meters.  
5. Document metering anomalies and calculation of energy losses.  
6. Handle meter disconnection, reconnection, and debt management procedures.  
7. Address customer complaints, feedback, and service improvement.  
8. Describe Large Power customers and billing components.  
9. Provide an overview of AMI components, communication technologies, and smart metering challenges.  


	Topic 1: Billing and Tariffs

	Subtopic
	Content
	Duration (Hrs)

	Tariff 
	· Understand different types of tariffs applied to residential, commercial, and industrial consumers.  
	1

	
	· Overview of time-of-Use billing.
	

	Billing
	· Analyze energy billing methods for various customer categories.
	1

	
	· Comparison of prepaid vs postpaid billing systems.
	

	
	· Challenges in billing accuracy Role of technology in improving transparency.
	

	
	· Educating customers about tariffs/billing practices
	

	
	· Common concerns about tariffs/billing errors.
	

	Topic 2: Post-Paid & Prepaid Meters

	Subtopic
	Content
	Duration (Hrs)

	Post paid meters
	· Post-paid OBIS codes and their significance.
	1

	
	· Techniques of meter reading (Screen, Optical port, HHT, HHU, R.F, GSM, PLC).
	

	
	· Challenges in accurate meter reading.
	

	Prepaid Codes
	· Advantages and disadvantages of Prepaid over Post-paid meters.
	1

	
	· Explanation of prepaid codes.
	

	
	· Significance of the post-paid and prepaid codes.
	

	Topic 3: Revenue Protection

	Subtopic
	Content
	Duration (Hrs)

	Meter Installation
	· Booking meters from stores
	1

	
	· Wiring of Single Phase meters, Three Phase meters and C.T / V.T meters
	

	
	· Compliance and safety
	

	Meter Inspection
	· Inspecting of Single Phase, Three Phase meters and C.T / V.T meters
	1.5

	
	· Testing of installed meters
	

	
	· Common metering anomalies
	

	
	· Documenting identified anomalies
	

	
	· Recovering lost energy
	

	Meter Computations
	· Energy and Power computation by single phase and three phase direct meters
	1

	
	· Energy and Power computation by C.T, V.T meters
	

	Topic 4: Commercial Cycle

	Subtopic
	Content
	Duration (Hrs)

	Contracting 
	· Documentation requirements and regulatory compliance.
	0.5

	
	· Changing contract details
	

	
	· Account termination and transfer.
	

	Meter Reading 
	· Meter reading cycle
	1

	
	· Meter reading itineraries, calendar, coverage, adherence and quality
	

	
	· Role of Automated Meter Reading/Advanced Metering Infrastructure.
	

	
	· Reading and billing anomalies.
	

	Tools of Meter Reading and Billing
	· Meter reading tools e.g HHT, IBOS.
	0.5

	
	· Billing tools e.g InCMS.
	

	
	· Various system profiles and their functions.
	

	Revenue Collection
	· Disconnection and reconnection of meters.
	1

	
	· Deposit and bank guarantees and their significance.
	

	
	· Credit Extensions.
	

	
	· Debiting and crediting of accounts.
	

	
	· Challenges in debt management.
	

	Topic 5: Large Power Consumers

	Subtopic
	Content
	Duration (Hrs)

	Characteristics of Large Power Customers
	· Definition of L.P customers and their significance.
	1

	
	· Large power meters and their characteristics.
	

	
	· Tools and software used for managing large power accounts.
	

	Large Power Billing
	· Billing components for L.P accounts.
	0.5

	
	· Exception reports for L.P customers.
	

	
	· L.P liaison and complaint resolutions.
	

	
	· Best practices for collecting customer feedback and conducting satisfaction surveys.
	

	
	· Analysis and application of customer data to improve services and innovate offerings.
	

	Topic 6: Advanced Metering Infrastructure (AMI)

	Subtopic
	Content
	Duration (Hrs)

	AMI System Components
	· Comprehensive overview of the components that make up an AMI system.
	0.5

	
	· Various communication technologies and their applications in AMI (RF, PLC, cellular).
	

	
	· Integration of smart meters and grid management.
	

	Data Management and Integration
	· Data collection, storage, and analytics in AMI systems.
	0.5

	
	· Role of AMI in supporting grid stability and efficiency.
	

	
	· Challenges and opportunities of smart metering.
	

	Topic 7: Meter Central Laboratory

	Subtopic
	Content
	Duration (Hrs)

	Meter Testing and Calibration
	· Detailed procedures for testing and calibrating different types of energy meters.
	0.5

	
	· National and international standards governing accuracy testing and protocols.
	

	
	· Common accuracy and calibration issues in energy meters.
	

	Quality Assurance and Certification
	· Steps in ensuring that meters meet quality and regulatory standards.
	0.5

	
	· Certification processes and meter approval for market entry.
	

	
	· Compliance with regulatory standards, including re-certification processes.
	

	Topic 8: Energy Loss Analysis

	Subtopic
	Content
	Duration (Hrs)

	Identifying and Quantifying Losses
	· Technical and non-technical energy losses in a grid system.
	0.5

	
	· Computation of energy losses using various approaches such as vertical and horizontal balances.
	

	
	· The role of data analytics in identifying energy loss analysis and reduction.
	

	Strategies for Loss Reduction

	· Strategies deployed for loss reduction.
	0.5

	
	· Challenges of loss reduction.
	

	
	· Regulatory frameworks encouraging loss reduction in utilities.
	

	Topic 9: Power Factor Correction

	Subtopic
	Content
	Duration (Hrs)

	Understanding and Correcting Power Factor
	· Basics of power factor and its effect on system efficiency.
	0.5

	
	· Different techniques to improve power factor, including capacitor banks and synchronous condensers.
	

	Cost-Benefit and Compliance
	· Financial benefits of maintaining optimal power factor, including reduced energy costs.
	0.5

	
	· Compliance with regulatory requirements for power factor in industrial settings.
	

	
	· Penalties and incentives related to power factor correction in large power users.
	

	Topic 10: Power Quality Analysis

	Subtopic
	Content
	Duration (Hrs)

	Measuring Power Quality
	· Definition and significance of power quality.
	0.5

	
	· Techniques and tools for measuring key power quality parameters (voltage, frequency, harmonics).
	

	Power Quality Standards and Mitigation
	· International standards (e.g., IEC, IEEE) governing acceptable power quality.
	0.5

	
	· Mitigation techniques for addressing poor power quality (filters, capacitors).
	

	
	· Case studies demonstrating successful power quality improvements.
	

	Topic 11: Energy Audit and Energy Management

	Subtopic
	Content
	Duration (Hrs)

	Energy Audit Procedures
	· Significance of energy audits for Kenya Power
	0.5

	
	· Comprehensive steps for conducting an energy audit across different sectors.
	

	
	· Tools used for auditing energy consumption and identifying inefficiencies.
	

	Energy Management Systems (EMS)
	· Overview of Energy Management Systems.
	0.5

	
	· Strategies for implementing energy efficiency measures based on audit findings.
	

	
	· Monitoring verification of energy savings to ensure ongoing efficiency.
	

	Topic 12: Emerging Trends affecting CS&S

	Subtopic
	Content
	Duration (Hrs)

	Captive Power Overview
	· Definition, advantages, disadvantages of captive power systems for industries and for Kenya Power.
	0.5

	
	· Overview of Captive power in Kenya.
	

	Net-Metering and Grid Integration
	· Overview of net-metering regulations/policies.
	0.5

	
	· Challenges in integrating captive power with the national grid
	

	
	· Case studies in the adoption of captive power/net-metering solutions.
	


Training materials
1.       Energy Act
2	Schedule of Tariffs
3	FAQ Document
4	Net Metering Regulations
5	Portable Meter Test Equipment
6	Ampstik and Amcorder
7	Metering Manual
8	Customer Service Charter
9	Electrical Safety Guidelines
10	Power Quality Standards
11	Meter Data Management System (MDMS) Guide
12	Billing System User Manual
13	Field Operations Best Practices Guide

Trainers:
Engineers in Commercial Cycle department
Engineers in Sales department
Officers in Credit Control department.
Officers in Customer Experience department.
[bookmark: _Toc197611375]UNIT 18: INFORMATION & COMMUNICATIONS TECHNOLOGY (ICT) DIVISION
[bookmark: _37m2jsg](UNIT CODE GTEE 018) 
[bookmark: _1mrcu09]1.0 INTRODUCTION
This Management Trainee Curriculum is designed to provide the Information & Communication Technology (ICT) Management Trainees with the relevant background information, practical knowledge and skills that are necessary to ensure professional implementation of work procedures in all aspects of ICT. It also involves exposing the trainees to the general operation of The Kenya Power.
This training will be implemented by ICT Division. The training will comprise both theory and practical aspects, through rotation within the various sections within the Division where the appointed sectional trainers will handle the training.
The Management Trainees will be required to observe both the Company’s Code of Conduct and professional ethics during the period of this training and thereafter, while working.
[bookmark: _2cf8d1bb04ta]1.1 GENERAL OBJECTIVES
The general objectives of the training are to:
i. Introduce the Management Trainees to the electricity sub-sector.
ii. Develop an understanding of the Corporate Structure among the Management Trainees.
iii.  Provide the Management Trainees with knowledge of the mandate of ICT Division and its relation with other Divisions within the Company.
iv.  Equip the Management Trainees with knowledge to understand the various sections within ICT Division and their mandate.
v. Provide the Management Trainees with an opportunity to practice and sharpen their ICT skills through practical experience.
[bookmark: _i78p16669hgk]1.2 STRUCTURE OF TRAINING
This curriculum is structured as follows:
i. Theoretical instruction through rotation across all the departmental sections.
ii. Attachment by rotation across all the sections for practical experience.

[bookmark: _nwu5izpnoc4h]1.3 INSTRUCTION AT THE ICT DIVISION
1.3.1	Before the commencement of the training, the trainees will undergo a preliminary briefing program. This will be a period when the trainee is broadly introduced to the various functions of the Company and given full details of the Management Training Program. The program will include:
· A general review of the electricity sub-sector
· Overview of the Company including its mandate and structure
· ICT Division mandate and interrelationship with other Divisions
· Overview of the structure of the ICT Division giving highlights of the following Departments:
· Enterprise Architecture and IT Infrastructure
· Service Delivery and Telecoms
· Information Security and Business Continuity Planning
· Fiber Business Unit
[bookmark: _52vdc8vjdd82]1.4 SUPERVISION OF TRAINEES
1.4.1	n conjunction with the ICT Departmental Managers, the lead trainer will prepare a training program for each trainee to be followed during the period of training.
[bookmark: _8nmnpdaj4g63]2.0	UNITS OF INSTRUCTION
Training will be conducted across all the units and is designed to cover all aspects of ICT Division. It will include theoretical instruction and practical experience. Practical competencies shall be demonstrated by the trainee to ascertain mastery.
The training curriculum covers 21 units spread between the 4 ICT Departments.
Additionally, the trainees will undergo a leadership and supervisory training that will be facilitated by the Learning and Development Department within the Human Resource and Administration Division.
Coverage of the units is tabulated below:
Table: Training Units
	NO
	UNIT
	FOCUS AREAS
	Hrs

	1
	Enterprise Architecture and IT Infrastructure
	· Introduction to the Department
· Role of System Administration
· Role of Financial Technology and Billing team
· Role of Production team
· Role of Business Support and Intelligence team
	2

	2
	Service Delivery and Telecoms
	· Introduction to the Department
· Role of Service Desk
· Role of Network Operations Centre
· Role of IP Telephony team
· Role of Power Systems Communications team
· Role of IT Support team
	2

	3
	Fiber Business Unit
	· Introduction to the Department
· Role of Technical team
· Role of Commercial team
· Role of Finance team
	1

	4
	Information Security and Business Continuity Planning
	· Introduction to the Department
· Role of Application Security team
· Role of End Point Security team
· Role of Data Networks team
· Role of Data Centre Infrastructure team
· Role of Business Continuity planning
	1

	
	Total
	
	6


[bookmark: _hjjhdy9lnmq2]
[bookmark: _206ipza][bookmark: _Toc197611376]UNIT 19: RESEARCH AND DEVELOPMENT PLANNING
(UNIT CODE GTEE 019) 

Unit Description
This unit describes the skills, knowledge and attitudes required by a Graduate electrical engineer trainee to undertake a research project and present the findings to select stakeholders
Duration of Unit: 4 hours
General Objectives
This course unit will enable the trainee to:
1. Undertake research activities in technical and business areas of energy utilities
2. Analyze and present findings and recommendations on a research project

Specific Learning Outcomes 
This course unit will enable the trainees to:
1. Identify a suitable research topic for investigation in an organization
2. Identify a Research Problem for investigation in KPLC operations
3. Formulate a problem statement to guide investigation
4. Review relevant research literature
5. Describe a suitable research methodology to use
6. Identify suitable data collection techniques
7. Apply data analysis techniques
8. Present findings
9. Draw conclusions and recommendations from a research undertaking
10. Report Writing 
11. Identify International and National standards relevant to company’s use
12.  Demonstrate understand for the need for standardization of work procedures within the Company
13. Conducting research to promote innovations, new standards, methods, procedures and practice.
14. Testing new technical materials, tools and equipment
 
 Unit Content
	Topic  1: Need for Research in KPLC  

	Sub topic

	          Content
	Duration (hrs)

	Need for Research
	· Standardization of work procedures
· New standards
· Innovations
· Methods
· Procedures and practices 
· Testing of materials tools and equipment
	
0.25

	Topic  2: Types of Research 

	Sub topic
	          Content
	Duration (hrs)

	Types of Research
	· Basic research 
· Applied research 
· Action research
· Evaluation research
· Survey 
· Experimental 
· Expost –facto 
· Ethnographic
· Psychosocial research
	
0.25

	Topic  3: Research Problem identification 

	Sub topic
	            Content
	Duration (hrs)


	Research Problem identification 

	· Identification of problems
· Sources of identification
· Sustainable Development Goals
	
0.25

	Topic  3: Formulation of problem statement



	Sub topic
	Content
	Duration (hrs)

	Formulation of problem statement

	· Research problem
· Research questions
· Hypotheses formulation
	
      0.25

	Topic  4: Purposes for review of relevant literature



	Sub topic
	            Content 
	Duration (hrs)

	Review of relevant literature
	· Purposes for review of literature
	
0

	Topic  5: Research methodology


	Sub topic
	            Content
	Duration (hrs)

	Research methodology
	· Quantitative Research 
· Qualitative Research
	
0.25

	Topic  6: Data collection techniques


	Sub topic
	            Content
	Duration (hrs)

	Data collection techniques
	· Sampling
· Data collection instruments 
	0.25

	Topic  7: Data analysis techniques

	Sub topic
	            Content
	Duration (hrs)

	Data analysis techniques
	· Quantitative analysis
· Qualitative analysis
· Data analysis instruments
· Hypothesis testing
	
0.25

	Topic  8: Presentation of Findings, Drawing of Conclusions and Recommendations


	Sub topic
	            Content
	Duration (hrs)

	Presentation of Findings
Drawing of Conclusions and Recommendations

	· Selection of stakeholders
· Presentation media
· Time for Presentation 
· Presentation techniques 
· Generalization of findings
· Recommendations
· Report writing 
	
0.25

	TOTAL HOURS

	2


Background Knowledge
This section describes the required knowledge which supports performance. This knowledge will need to be considered in the learning and assessment process. 

The individual needs to demonstrate knowledge of: 

Predictive Analytics 

Predictive analytics encompasses a variety of statistical techniques from predictive modeling, machine learning, and data mining that analyze current and historical facts to make predictions about future or otherwise unknown events.
Predictive Analytics helps organizations anticipate change so that they can plan and carry out strategies to improve outcomes. By applying predictive analytics solutions to data, organizations can uncover unexpected patterns and associations and develop models to guide front-line interactions. This means they can prevent high-value customers from leaving, sell additional services to current customers, develop successful products more efficiently, or identify and minimize fraud and risk. Predictive Analytics gives you the knowledge to predict…and the power to act.

What are the main pillars of Analytics? How can you incorporate analytics and what can analytics do for your business? 


Within Kenya Power analytics could be deployed in any of the following areas:


Predictive Maintenance

· Predict when and where asset failures are likely to occur 
· Leverage from Internet of Things (IoT) sensors readings on instrumented assets
· Combine external data with internal data, such as environmental and weather data with data from Asset Management and Supervisory Control Systems
· Avoid asset downtime and reduce maintenance cost
· Perform root-cause analyses of asset and process failures 
· Mine maintenance logs to determine the most effective repair procedures and failure patterns
· Visualize maintenance and operational insights and ensure Operational Efficiency through alarms prioritization and recommendations


Customer Analytics

· Customer Segmentation
· Customer Acquisition
· Customer Retention & Loyalty
· Customer Lifetime Value (Cross-sell / Up-sell)
· Marketing Optimisation
· Feedback Management

Risk and Fraud
· Financial services (plastic card/check)fraud 
· Healthcare fraud 
· Insurance fraud 
· Retail fraud 
· Credit fraud 
· and many more

List of Recommended Resources 
Textbooks, websites, manuals
1. Research books
2. Research abstracts
3. Leadership manuals
4. Report writing books
5. Videos


Trainers:	Manager Business Strategy,
KPLC Innovation Officers
IESR Lecturers
[bookmark: _Toc197611377]UNIT 20: POWER PLANNING & PURCHASE
(UNIT CODE GTEE 019)	

UNITS OF INSTRUCTION
Theoretical and practical training will cover 12 units, which include; Management of Power Purchase Contracts, Procurement of Power Generation Fuel, Documentation for the ISO Quality Management System, Power Purchase Reports, Processes for Verifying and Processing Bulk power invoices, Processes for Monitoring Plant Performance, Operating and Dispatch Procedures and Power Plant Operating Characteristics 
Coverage of the units is tabulated below.
[bookmark: _1egqt2p]
	MODULE
	TOPIC
	DURATION

	Overview of the Power Sector in Kenya

	· Electricity sub-sector
· Role of Kenya Power
· Sector players (MoEP, EPRA, KenGen, IPPs, etc.)
	0.5 hrs

	Power Planning & Purchase Division Mandate 
	· Division’s departments & roles
· Interactions with other divisions
· Structure of training program
	0.5 hr

	Introduction to Power Purchase Agreements (PPAs) 
	· Purpose and structure of PPAs
· Risk allocation and obligations
· PPA lifecycle & key milestones
	1 hr

	Electricity Tariff Design & Regulatory Framework
	· Retail tariff structure (fixed/variable)
· Time-of-use, seasonal tariffs
· Role of EPRA and tariff approval process
	1 hrs

	Energy Invoicing and Plant Performance
	· Bulk power invoice components
· Capacity vs. energy charges
· Monitoring plant availability and dispatch
	0.5 hrs

	Fuel Procurement & Cost Pass-Throughs

	· Fuel supply agreements (FSA)
· Fuel cost verification
· Why fuel cost is passed to customers
	0.5 hrs

	Operating & Dispatch Coordination
	· Interactions with the control center
· Day-ahead and real-time dispatch
· Renewable integration & forecasting
	1 hr

	Capacity Expansion Planning

	· A Snapshot Demand forecasting
· Generation & transmission planning
· Least-cost development principles
	0.5 hrs

	Emerging Challenges & Strategic Trends

	· High cost of power & IPP costs
· Impact of Net-Metering
· EVs, decentralization & smart grid trends
	0.5 hrs

	
	TOTAL
	6 Hours



[bookmark: _3ygebqi][bookmark: _34g0dwd][bookmark: _1jlao46]
[bookmark: _Toc197611378]UNIT 21: HR ADMINISTRATION, SAFETY & HEALTH AND LEADERSHIP
(UNIT CODE GTEE 020)	

Unit Description
This unit describes the skills, knowledge and attitudes required by a Graduate electrical engineer trainee to supervise and provide leadership to operational teams
Duration of Unit: 12 hours
General Objectives
This course unit will enable the trainee to:
1. Gain necessary skills that would enable him/her provide leadership to teams 
2. Supervise execution of work effectively
3. Maintain industrial harmony in the organization

Specific Learning Outcomes 
This course unit will enable the trainee to:
1. Provide quality leadership to operational teams
2. Offer effective supervision to employees under him/her
3. Understand labour relations 
4. Maintain industrial harmony

	MODULE
	TOPIC
	DURATION

	Human Resourcing
	· Workforce planning
· Recruitment and selection
· Talent management
· Succession planning
	1hrs

	Human Resource Services
	· Labour laws
· Staff policies and procedures
· Staff administration and records
· Staff welfare
· Medicare
· Intergrated Human Resource Systems (IHRS)
	2hrs

	Learning & Development
	· Staff induction and onboarding
· Implementation of training calendar
· Industrial attachment
· Training needs assessment (TNA)
· Post training evaluation
	1hrs

	Performance Management
	· Performance management cycle
· Performance measures
· Rewards and recognition
· Performance management reporting and analytics
· Performance management tools
	0.5hr

	Administration & Property
	HR Administration & Property
· Property
· Administration projects
· Administration services
	1hrs

	Safety, Health & Environment
	· Environmental and social safety
· Occupational Safety and health
· Technical safety
	1hrs

	Leadership & Supervisory
	· Leadership skills
· Management Principles
· Labour Relations
	5.5hrs

	 
	Total Hours
	12 Hours



[bookmark: _Toc197611379]UNIT 22:	TRANSPORT SERVICES MANAGEMENT
(UNIT CODE GTEE 022)

Unit Description
This unit focuses on the skills, knowledge and attitudes required by a graduate mechanical engineer trainee to competently manage transport section. It encompasses fleet management, safety regulations, environmental considerations, and cost management strategies.
Duration of Unit: 30 hours (5 days, 8 hours each day)

General Objectives
This course unit will enable the trainee to:
1. To understand the fundamentals of fleet management and logistics operations within Kenya Power's transport section.
2. To develop skills necessary for ensuring safety, efficiency, and compliance in transport operations.
Specific Learning Outcomes
1. Analyze and optimize fleet operations and maintenance schedules.
2. Implement safety measures and ensure regulatory compliance.
3. Utilize technology for fleet management and data analysis.
Unit Content 
	Topic  1: Introduction to Fleet Management 

	Sub topic
	Content
	Duration (hrs)

	Overview of Fleet Management
	· Importance of Fleet Management in Kenya Power
· Roles and Responsibilities of Fleet Managers
	1

	Road Transport Equipment
	· Types of vehicles (trucks, buses, motorcycles, etc.)
· Load capacity and specifications
· Vehicle maintenance and inspection procedures
	1

	Topic 2: Transport Operations Management

	Sub topic
	Content
	Duration (hrs)

	Regulatory Framework in Transport
	· Overview of transportation laws and regulations 
· Overview of road safety laws and safety management systems
· Safety and Environmental Regulations
· Strategies to reduce environmental impacts
	2

	Technology in Transport Operations
	· Role of information technology in transport operations
· Real-time data utilization and analytics
	2

	Cost Management in Transport Operations
	· Understanding transport costs
· Cost control strategies
· Budgeting and financial analysis
· Total cost of ownership
	2

	Topic  3: Fleet Administration and Operations

	Sub topic
	Content
	Duration (hrs)

	Fleet Management Principles
	· Importance of fleet management 
· Vehicle selection, procurement and lifecycle management
· Fleet utilization metrics
· Journey planning and management 
· Monitoring and improving fleet performance
	2

	Driver Selection and Management
	· Driver recruitment, training, and licensing procedures
· Performance monitoring and evaluation
· Safety training and compliance
· Driver reward scheme 
	2

	Fueling and Fuel Management
	· Fuel procurement strategies
· Fuel management practices
· Fuel consumption monitoring and reporting
· Fuel optimizers
	2

	Fleet Tracking
	· Importance of fleet tracking systems
· Technologies used for tracking (GPS, telematics, etc.)
· Analyzing tracking data for operational improvements
	2

	Safety and Compliance Regulations

	· Occupational Safety Standards
· Environmental Regulations
· Compliance with Company and Legal laws, policies and procedures on fleet operations
	2

	Topic  4: Vehicle Maintenance 

	Sub topic
	Content
	Duration (hrs)

	Fleet Maintenance Strategies
	· Preventive Maintenance Concepts
· Predictive Maintenance Technologies
· Corrective Maintenance Procedures
· Maintenance scheduling and record-keeping
· Use of fleet management software tools
	2

	Preventive Maintenance Strategies
	· Scheduled maintenance tasks and intervals 
· Vehicle systems, components and maintenance requirements 
· Use of diagnostic tools and technologies
	2

	Safety Management in Transport
	· Safety protocols for transport operations
· Emergency response plans
· Risk assessment and management techniques
	2

	Topic 5: Transport Innovations and Technology

	Sub topic
	Content 
	Duration (hrs)

	Transport Management Systems (TMS)
	· Overview of software solutions and telematics
	2

	Emerging Technologies in Transport
	· Electric and hybrid fleet technologies 
· Data analytics and telematics in transport
· Innovations in fleet maintenance tools and equipment 
	
2

	Topic 6: Mechanization 

	Sub topic
	Content 
	Duration (hrs)

	Overview of Mechanization
	· Definition and relevance of mechanization in Kenya Power
	4

	Types of Mechanized Equipment
	· Examples of mechanized equipment (HIABs etc.)
	

	Benefits and Challenges of Mechanization
	· Efficiency gains and potential drawbacks
	

	Operation and Maintenance
	· Best practices for maintaining mechanized equipment
	

	Topic 7: E-Mobility

	Sub topic
	Content 
	Duration (hrs)

	Introduction to E-Mobility
	· Definition and significance of e-mobility
	3

	Types of Electric Vehicles
	· Overview of battery electric vehicles (BEVs), plug-in hybrids (PHEVs), and fuel cell electric vehicles (FCEVs)
	

	Infrastructure Requirements
	· Charging stations, grid impacts, and charging technologies
	

	Policy and Regulation
	· Examination of current regulations and incentives for e-mobility
	

	Topic 8: Effective Management Strategies for Fleet Administration, Operations, and Maintenance.

	Sub topic
	Content
	Duration (hrs)

	Fleet Administration Best Practices
	· Effective record-keeping systems
· Compliance with regulations and standards
· Cost management and budgeting strategies
· Managing contracts and vendor relations
	1

	Risk Management in Transport 
	· Identifying and assessing potential risks in fleet operations 
· Risk assessment techniques 
· Developing risk mitigation strategies 
· Monitoring and revising risk management plans 
	1

	Quality Management in Transport 
	· Importance of quality assurance and control
· Implementing quality management systems
· Quality assurance and control methods
· Continuous improvement processes 
	1

	Technology Integration in Fleet Management
	· Role of emerging technologies (AI, IoT, telematics)
· Benefits of fleet management software
· Data analytics for decision-making
	1

	Monitoring and Evaluation
	· Tools and techniques for evaluating transport performance 
· Key performance indicators (KPIs)
	1

	Stakeholder Engagement and Communication
	· Stakeholder analysis and engagement
· Building communication channels with stakeholders
· Managing client expectations 
· Reporting and transparency
· Conflict resolution strategies
	1

	TOTAL HOURS
	30


Background Knowledge:
Participants should have knowledge of mechanical engineering fundamentals and basic operations of logistics and supply chain management.
List of Recommended Resources 
Textbooks, websites, manuals
1. Textbooks 
a) Any book on Fleet Management and Operations 
b) Any book on Logistics and Supply Chain Management
2. Websites:
a) National Transport and Safety Authority (NTSA) – http://www.ntsa.go.ke 
b) Kenya Power – https://www.kenyapower.co.ke 
3. Manuals
a) Kenya Power Transport Operations Manual
Tools and Equipment/Materials: 
These will be required during practical session 
	Hand Tools:

	Workshop Tool Boxes complete with tools

	Power Tools:

	Workshop Tool Boxes complete with tools

	Consumables:

	Workshop lugs, disposable gloves and masks, ear protection

	Equipment:

	A vehicle, a motorcycle, engine block unit, gearbox unit, differential unit

	PPE:

	Safety Shoes, Dust Coat or Overall, Helmet, Gloves,



Trainers:	Transport Engineers

[bookmark: _Toc197611380]UNIT 23: SECURITY SERVICES AND CORPORATE COMMUNICATION DEPARTMENTS
 (UNIT CODE GTEE 023)

23.1 SECURITY SERVICES DEPARTMENT
1.0 INTRODUCTION
This curriculum is designed to provide Management Trainees with the relevant background information, practical knowledge and skills necessary to ensure professional implementation of Security Procedures. 
This program will be implemented by the Security Services Department. The training will comprise both theory and practical aspects, through rotation within the various divisions under the guidance of appointed trainers. 
The Management Trainees will be required to observe both the Company Code of Conduct and Ethics, and the applicable professional ethics. 
1.1 GENERAL OBJECTIVES
The general objective of the training is to provide the Management Trainees with understanding of the mandate of the Security Services Department and the relations with other divisions and other external players.
 1.2 STRUCTURE OF TRAINING
This curriculum is structured as follows: -
· Theoretical Training by the Security Services Department
· Field attachment within the Security Services Department
· Rotation across relevant divisions for hands-on experience.

1.2.1 THEORETICAL TRAINING
1.2.1.1 Theoretical training will be conducted for eleven weeks and will cover all security-related aspects of the company’s operations. There are 12 units of training which have been designed to reflect the core company Security operations. 
1.2.1.2 These units of instruction will include both theory and practice and will be delivered through lectures, demonstrations, simulations drills and discussions.

Table: Training Units
	MODULE
	TOPIC
	DURATION

	Introduction to Security Services 

	· Roles & functions of the department
· Applicable laws & guiding principles
· Threats and vulnerabilities (internal/external)
	1 hrs

	Legal and Ethical Considerations

	· Penal Code, Energy Act (2019), Anti-Bribery Act
· Professional conduct & ethics
· Criminal law stages & chain of custody
	1 hrs

	Business Security Intelligence

	· Intelligence gathering & use
· Internal information flows
· Intelligence sharing & compliance
	1 hrs

	Counter-Terrorism in Energy Infrastructure

	· Physical, cyber, insider & hybrid threats
· Security protocols & reporting procedures
· Risk assessment techniques
	0.5 hr

	Stakeholder Engagement & Industry Collaboration

	· Internal & external stakeholder mapping
· Importance of collaboration with agencies
· Engagement forum planning
	0.5 hr

	
	TOTAL
	4



23.2: CORPORATE COMMUNICATION DEPARTMENT  	
Department: Corporate Communications
Title: Introduction to Strategic Communications, Media, and Stakeholder Engagement
Target Group: Management Trainees
Purpose: Offer a condensed yet comprehensive understanding of the key roles and functions within Corporate Communications including PR, digital strategy, internal engagement, and stakeholder collaboration.
Mode of Delivery: Presentations, guided walkthroughs, group discussions, and document reviews.

MODULE STRUCTURE AND TIME ALLOCATION (3 HOURS TOTAL EQUIV. TO HALF A DAY OF TRAINING 
	Module
	Key Focus Areas
	Allocated Time

	1. Overview of Corporate Communications
	- Department mandate and structure
- Link to other divisions and company mandate
- Role in reputation management and strategy alignment
	0.5 hrs

	2. Media Management and Public Relations
	- Press releases, statements, speeches, and media invites
- Spokesperson training and media interviews
- Crisis communication, media monitoring and analysis
- Media engagement and PR strategy development
- Reputation and brand management
	1hrs

	3. Internal Communications
	- Communication tools: CEO memos, newsletters, barazas, Stima Weekly (internal magazine)
- Writing and aligning internal messages to strategy
- Employee engagement and feedback mechanisms
- Crisis and sensitive communications
	0.5 hr

	4. Digital Communications
	- Social media management: META, X, LinkedIn, YouTube etc.
- Digital strategy and planning
- Content development: content optimization, video etc.
- Website and SEO management
- Crisis and reputation management
- Data analytics and reporting
- Digital advertising and paid media
	0.5 hr

	5. Stakeholder Engagement and Events Management
	- Stakeholder mapping and analysis: engagement forums
- Relationship building and management
- Event planning and management
- Protocol, etiquette and stakeholder handling
- Event branding, coordination and communication
- Stakeholder Communication Planning 
- Crisis preparedness for events
	0.5 hr

	6. CSRI and Kenya Power Foundation 
	- CSRI pillars and the Foundation structure
- Strategic partnerships and advocacy
- Handling sponsorships and reputation metrics
	0.5 hr



* CSRI - Corporate Social Responsibility Investments 

📘 KEY TRAINING TOOLS
· Corporate Communications Strategy
· Media templates (press releases, speech outlines)
· Website, Intranet and social media pages
· Stakeholder engagement guides and CSRI materials

[bookmark: _3hv69ve][bookmark: _Toc197611381]UNIT 24: CUSTOMER EXPERIENCE DEPARTMENT
(UNIT CODE GTEE 024)

Unit Content

	Topic 1:Branding 

	Sub topic
	Content
	Duration (hrs)

	Overview of Branding
	· Describe branding
·  Understanding the impact of all kinds of branding
	
0.15


	Understanding the. Branding Manual and guidelines
	· Differentiate which colours define the company.
· Define fonts and size for the organisation
· Define promotional materials and the branding rules
· Define office branding depending on space.
· Graphic designs to support branding
	0.45

	Topic  2:  Complaint Management

	Sub topic
	· Content
	Duration (hrs)

	Complaints  
	· Understanding what is classified as complaints
· Use of various channels to log in complaints
· Initiating a complaint, Managing it and Resolving it
· Escalation of complaints that have delayed or require special attention.
· Reporting of complaints 
· Use of data analytics to measure complaints 
· Understanding complaint categories and classifying based on urgency.
· Navigation of the Customer Relationship management system for complaints.
· Self-service modules *977 and the Self-Service App

	


2

	Topic 3: External Stakeholder engagement

	Sub topic
	Content
	Duration (hrs)

	
	· Understanding the external stake holders
· Service Providers such as Safaricom, the Ombudsman, EPRA, E-Cooking partners and others we expect
· The role of the stakeholders
· How they should be managed
· Escalation matrix in case of issues of interest raised.
· Composition of professional mediators to manage all stakeholders fairly
	
1

	Topic 4: Market Research

	Sub topic
	Content
	Duration (hrs)

	
	· Understanding Market Research
· Understanding of how market research is done
· To understand types of market research
· To understand why market research is important in the industry
· To understand how market research positively affects business sustainability
· To understand the role of market research

	1 

	Topic 8: Contact Centre

	Sub topic 
	Content 
	Duration (hrs)

	
	· To understand the role of the Contact Centre in the organization
·  The role of the contact center to the customers
· Management of channels within the Contact Centre – Calls, Social Media, Emails
· Daily and weekly reporting of the Contact Centre
· Understanding the Quality Control Section of the contact Centre
	1

	

	TOTAL HOURS
	6




[bookmark: _Toc197611382]UNIT 25: INTERNAL AUDIT 
[bookmark: _as7hbb3nvoiq](UNIT CODE GTGE 025)
1.0 INTRODUCTION
This Curriculum is designed to provide the Graduate Engineers with the relevant background information and knowledge that is  necessary in carrying out Internal Audit activities.
The Graduate Engineer will be required to observe both the Company’s Code of Conduct and professional ethics during the period of this training and thereafter.
[bookmark: _x0jbgi74fc4]1.1 GENERAL OBJECTIVE
The general objective of the training is to enable the trainees to gain an understanding on the purpose of internal audit and have an understanding on the various laws and standards governing Internal Audit.
[bookmark: _nyzgagi5xz7h][bookmark: _7j00o0ginm2y][bookmark: _ojjzdb7keve0]2.0 	UNITS OF INSTRUCTION
This program will cover four units namely: Introduction to Internal audit, Internal Audit Processes, Internal Audit systems and Reporting.
 Coverage of the units in each of the Sections in the Internal Audit is tabulated below;
	NO
	UNIT
	DURATION (Hrs.)

	1
	Introduction to Internal Audit
	1

	2
	Internal Audit Processes
	1

	3
	Audit management systems/Data analytics
	0.5

	4
	Reporting & follow up
	0.5

	 
	TOTAL
	3


Table: Training Units
[bookmark: _idmyd6f7h4n8]UNIT 1: INTRODUCTION TO INTERNAL AUDIT
 Unit Description
This unit mainly describes the purpose of Internal Audit in the organization. The Trainees will appreciate the role of Audit in Risk management, Internal controls and Governance in the organization
 Duration of Unit: 1 hr
General Objective
This course unit will enable the trainee to gain an understanding on purpose of internal audit, have understanding on the various laws and standards governing Internal Audit.
 Specific Learning Outcomes
At the end of the training, the trainee shall be able to:
1.	Differentiate the various sections in Internal Audit.
2.	Relate Audit work to the various laws, standards and procedures.
3.	Highlight operations in Internal Audit.
Unit Content
	 Topic  1: Introduction to Internal Audit

	Sub topic
	content
	Duration ( Hrs )

	Overview of Internal Audit Division
 
	Definition of Internal Auditing .
 Internal audit purpose
Management of Internal Audit
Kenya Power Internal Audit’s Objectives
Values of Internal Audit/ Ethics
Collaboration with other department
 External Auditors
	 
0.5
 


	Laws, Standards and procedures governing Internal Audit
	Regulatory framework related to Internal audit
Internal Auditing Standards
Brief on Internal Audit charter and Manual
Internal Audit ISO procedures
	 
0.5

	
	Total
	1


 

[bookmark: _xwnkh1yrb05p][bookmark: _2n73ol3fbeiq]UNIT 2: INTERNAL AUDIT PROCESS
 Unit Description
The unit describes the Internal Audit processes. This will enable Graduate Engineer to gain an overview of the Audit process.
Duration of Unit: 1 Hr.
General Objective
This course unit will enable the Graduate Engineer to have knowledge regarding the Internal Audit process.
Specific Learning Outcomes
At the end of the training session the trainee will be able to:
i. Understand the Audit process.
ii. Understand the various types of audits. and the sections planning process of audit engagement.
  Unit Content
	 Topic 2: Internal Audit Processes

	Sub topic
	Content
	 Duration ( Hrs )

	Overview of the audit processes
 
 
	Audit phases
Detailed description of the audit process
-Annual Audit Plan
-Engagement Planning
-Execution
-Reporting
-Post Audit Follow-up
Risk assessment
Quality Assurance Improvement programs (QAIP)
	0.5

	Roles of Various Audit Sections
	Commercial Service & Sales Audit
Network Audit
Infrastructure Development Audit
Revenue Assurance Audit
Supplies Audit
Information Systems Audit
Forensic Audit
Finance Audit
	0.5

	
	Total
	1


UNIT 3: AUDIT MANAGEMENT SYSTEMS
 Unit Description
This unit describes the systems used in Internal Audit.
Duration of Unit: 30Mins.
General Objective
This course unit will enable the Management trainees to have an overview of the Teammates system and the Data analytics tools in use in Internal Audit
Specific Learning Outcomes
At the end of the training session the trainee will be able to:
i. Appreciate the role of Teammate system and Teammate analytics in the Internal Audit process
Unit Content
	 Topic  3: Audit management systems/Data analytics

	Sub topic
	Content
	Duration ( Hrs )

	TeamMate system
	´ Overview of Teammate
´  Various perspectives in Teammate
´  Follow up mechanisms in Teammate
´  Updating Issues in TeamMate
´  Review of Issues in TeamMate
´  Releasing of Issues in TeamMate.
	0.25

	TeamMate Analytics
	´  Overview of TeamMate analytics
´  Application of TeamMate analytics
	0.25

	
	Total
	0.5



[bookmark: _9rs8fimf3wk] UNIT 4: REPORTING AND FOLLOW UP
 Unit Description
This unit describes the knowledge and skills required by the Graduate Engineer to prepare a formal report after field work and follow up Mechanism for the agreed recommendations
 Duration of Unit: 30 Mins.
General Objective
This course unit will enable the Graduate Engineers to prepare a formal report after the exit meeting and update issues in TeamMate for follow-up.
Specific Learning Outcomes
At the end of the training session the trainee will be able to:
i. Describe qualities of a good audit report
ii. Identify the structure of an Internal audit report
iii. Update issues for follow up in Team Mate
  Unit Content
	Topic  4: Reporting and follow-ups

	Audit Reporting and follow-up



	Qualities of Good Internal Audit Reports
Structure of audit report
Distribution of reports
Implementation of audit recommendations Follow-up mechanisms
	 
0.5




 

[bookmark: _Toc197611383]UNIT 26: SAFETY, HEALTH AND ENVIRONMENT
(UNIT CODE GTEE 026)

INTRODUCTION
This Management Trainee Curriculum is designed to provide the Management Trainees with the relevant background information, practical knowledge, and skills that are necessary to ensure professional implementation of work procedures in all aspects of Safety, Health and Environment and smooth integration into the workforce. It also involves exposing the trainees to the general operation of The Kenya Power.
 This training will be implemented by the SHE Department. The training will comprise both theory and practical aspects, through rotation within the various sections within the department where the appointed sectional trainers will handle the training.
The Management Trainees will be required to observe both the Company’s Code of Conduct and professional ethics during the period of this training and thereafter.
GENERAL OBJECTIVE
The general objective of the training is to:
Equip Trainees with knowledge and skills to promote a safe and healthy working environment by understanding applicable protocols, standards, and practices, ensuring compliance with legal and regulatory requirements and fostering a culture of safety and sustainability within the organization.
The Specific Objectives of the training
1.1.1.   Introduce the trainees to the SHE department, the various sections in the Department and provide them with knowledge on the mandate of the SHE Department and its relationship with other departments and divisions within the Company.
1.1.2.   Provide the Management Trainees with an opportunity to practice and sharpen their Safety, Health and Environment skills through practical experience.
1.1.3.   Equip Management Trainees with an in-depth understanding of workplace safety regulations and electricity subsector-specific safety standards, ensuring compliance with legal requirements and best practices.
Unit Content
	Topic 1: ENVIRONMENTAL AND SOCIAL SAFETY

	Sub topic
	Content
	Duration (hrs)

	Introduction to Environmental and Social Safeguards
	· Introduction to Environmental and Social Safeguards
· Key Environmental Laws and Policies
	2hrs 

	Environmental Impact Assessment (EIA)
	·     Introduction to Environmental Impact Assessment
·     EIA Regulatory Frameworks
·     EIA Process Overview
·     Stakeholder Engagement
	

	Environmental Audit
	·     Introduction to Environmental Auditing
·     Environmental Audit Legal and Regulatory Framework
·     Environmental Audit Process
·     Tools and Techniques
·     Case Studies and Practical Exercises
·     Challenges in Environmental Auditing
·     Post-Audit Actions
·     Ethical Considerations
	

	Sustainable Development Goals (SDGs)
	·     Introduction to Sustainable Development and SDGs
·     Aligning Corporate Strategy with the SDGs
·     Practical Application and Case Studies
·     Measuring and Reporting on SDG Progress
·     Action Planning and Conclusion
	

	Corporate Social Responsibility (CSR)
	·     Introduction to environmental sustainability  
·     Sustainable Resource Management 
·     Climate Action and Carbon Footprint Management
·     Stakeholder Engagement and Partnership Building
	

	Risk Management in ESS
	·     Introduction to Environmental and Social Risks
·     Environmental Risk Management
·     Emergency Preparedness
	

	Climate Change and Adaptation
	·     Climate Change Science:
·     Adaptation Strategies:
·     Carbon Footprint Reduction:
	

	Community and Stakeholder Engagement
	·     Introduction to Stakeholder Engagement
·     Effective Communication Strategies
·     Stakeholder Mapping and Analysis
·     Conflict Management in Stakeholder Engagement
·     Stakeholder Engagement and Corporate Strategy
·     Transparency, Accountability, and Ethics
·     Evaluating Stakeholder Engagement Efforts 
	

	Monitoring and Evaluation (M&E)
	·     M&E Framework
·     Data Collection and Analysis
·     Feedback Mechanisms
	

	Ethics and Governance
	·     Ethical Decision-Making
·     Transparency and Accountability
	

	Social Assessment
	·     Project Description
·     Rationale and Objectives for Social Assessment
·     Legal Framework and Policies
·     Methodology
·     Legal Framework and Policies
·     Socio-Economic Profiles
·     Potential Impacts and Risks
·     Grievance Redress Mechanism
·     Stakeholder and Institutional Analysis
·     Monitoring and Evaluation  
	

	Social Impact Assessment (SIA)
	·     SIA Fundamentals
·     Introduction to Social Impact Assessment (SIA)
·     Project Description
	

	Resettlement Action Plan Topics
	·     Types of Resettlements
·     Components of a Resettlement Action Plan
·     Identification of Project Impacts and Affected Population
	

	Gender
	·     Introduction and Definitions
·     Gender Equality & Equity
·     Gender Analysis
·     Legal Framework on Gender
·     Gender Mainstreaming in Projects
·     Gender-Based Violence (GBV)
	

	TOPIC 2: OCCUPATIONAL SAFETY AND HEALTH

	Sub topic
	Content
	Duration (hrs)

	Introduction to Occupational Safety and Health
	·     Management of occupational safety and health
·     Occupational Safety and Health Management System
	2hrs 











	Occupational Safety and Health Legal Obligations
	·     Introduction to OSH Legal Framework
·     Key OSH Legislation and Regulations
·     Monitoring and Auditing for Legal Compliance
·     Consequences of Non-Compliance
·     Practical Exercises and Case Studies
	

	Hazard Identification and Risk Assessment & Control (HIRAC)
	·     Introduction to HIRAC
·     Workplace Hazard Identification
·     Risk Assessment
·     Risk and Hazard Control
·     Monitoring and Review
·     Practical Exercises and Case Studies
	

	Occupational Accidents
	·     Introduction to Occupational Accidents
·     Occupational Accidents: Legal Requirements
·     Theoretical Causes of accidents
·     Accident Reporting
·     Accident Investigations and Root Cause Analysis
	

	Safe systems of Work
	·     Permit to Work
·     Occupational Safety and Health Audits
·     Occupational Safety and Health Inspections
·     Occupational Safety and Health Performance: Performance Indicators, Use, and Analysis
·     Lock Out Tag Out (LOTO)
·     Job Safety Analysis (JSA)
·     Occupational Safety and Health Monitoring
	

	Fire safety
	·     Introduction to Fire Safety
·     Legal Provisions on Fire Safety
·     Classes of Fire, Fire Extinguishing Agents, and Appliances
·     Chemistry of fire
·     Causes of Fire, Fire Protection, and Prevention
·     Emergency Preparedness and Response
	

	Chemical safety
	·     Introduction and Classifications of Chemicals
·     Legal Provisions
·     Chemical Hazards and Controls
	

	Occupational Diseases
	·     Introduction to Occupational Diseases
·     Legal Provisions on Occupational Diseases
·     Occupational Disease Reporting and Compensation
	

	First Aid in the Workplace
	·     Introduction to First Aid
·     Legal Provisions on First Aid in the Workplace
·     Casualty Management
·     Emergency Preparedness and Response
	

	Alcohol and Substance abuse & Occupational Stress Management
	·     Introduction to Alcohol & Substance Use and Occupational Stress
·     Types of Substances, Use, Abuse, and Addiction
·     Types of Occupational Stress, Manifestation, and Management
	

	Public safety
	·     Introduction to public safety
·     Approaches to Public Safety
·     Development of Public Safety Programs and Management Plans
·     Stakeholder Identification and Engagement
·     Public Safety Data: Reporting, Analysis, and Utilization
	

	TOPIC 3: TECHNICAL SAFETY

	Sub topic
	Content
	Duration (hrs)

	Accident investigation
	·     Introduction
·     Safety Protocols
·     Legal Framework
·     Incident Documentation
·     Accident Scene Investigation
·     Root Cause Analysis: Identifying the Causes
·     Report Preparation
·     Post-Investigation Actions
·     Case Studies
	2hrs 

	Electrical safety Authorization and Competence
	·     Legal Requirements: Overview of Regulations and Authorization Criteria
·     Understanding Electrical Hazards:
·     Competence
·     Authorization Process
·     Safe Work Practices
·     Tool Competence
·     Emergency Response
·     Competence Assessment
·     Conclusion
	

	Electrical Safety Rules
	·     Introduction
·     Introduction to Electrical Safety Rules
·     Understanding Electrical Hazards:
·     Work on medium & high voltage Equipment
·     Safe Work Practices:
·     Emergency Response
·     Live Work
	

	Network Safety
	·     Introduction:
·     Understanding Hazards
·     Work site safety
·     Safety Promotion
·     PPEs & Tools maintenance and Usage
·     Addressing Non-Compliance:
·     Field Inspections
· 	Case Studies
	

	TOTAL HOURS
	6

	
	
	
	
	


Training materials
· EIA reports within SHE Department
· Intranet
· Website
· SHE Policies
· SDG Manual
· Kenya Power Sustainability Reports
· Climate change and adaptation Policy
· Energy Act 2019
· EMCA 1999 amended 2015
· OSHA 2007 and subsidiary regulations
· Ethics and Integrity policy
· Social Impact Assessment reports
· MSDSs
· First Aid Manual
· Electrical code
· Electrical Safety Booklet
· Work procedures
Trainers: Departmental head or as delegated


[bookmark: _Toc197611384]UNIT 27: LEGAL, REGULATORY AFFAIRS AND COMPANY SECRETARY DIVISION
(UNIT CODE GTEE 027)

	Module
	Focus Areas
	Duration

	1. Overview of Legal, Regulatory Affairs & Company Secretary Functions
	- Division mandate and structure
- Role of Legal, Regulatory & Corporate Governance
- Key statutes and frameworks
	0.5 hrs

	2. Litigation & Dispute Resolution Essentials
	- Court processes and forums
- Demand letters, pleadings, and submissions
- Enforcement & alternative dispute resolution (ADR)
	1 hrs

	3. Commercial Law & Contract Drafting
	- Contract types and templates
- Legal opinions
- Contract review, approvals, and execution
- Conveyancing in wayleaves & leases
	1 hrs

	4. Corporate Governance Framework
	- Mwongozo Code
- CMA Code of Governance
- AGMs, Board meetings, Secretarial duties
	0.5 hr

	5. Legal & Regulatory Compliance
	- Statutory obligations
- Key oversight institutions (EPRA, MoEP, ODPC, ODPP, KETRACO, CA, etc.)
- Data Protection
- Sustainability compliance (SDGs, Paris Agreement)
	1 hrs

	6. Power Purchase Agreements & Legal Review
	- PPA lifecycle
- Role of legal team in PPA negotiation, contracting & documentation
- Related agreements (LoS, GoK support, risk guarantees)
	1 hrs

	7. Policy Formulation & Legal Instruments
	- Internal policy development cycle
- Stakeholder consultation
- Drafting ISO-aligned legal procedures
	0.5 hr

	8. Evaluation & Professional Ethics
	- Review of expected conduct
- Trainee evaluation framework
- Ethical expectations for legal professionals
	0.5 hr

	Total
	6




[bookmark: _Toc197611385]UNIT 29: BUSINESS STRATEGY DIVISION
	MODULE
	FOCUS AREAS
	DURATION

	1. Introduction to Business Planning
	- Overview of corporate strategy and business planning
- Analysis of business environment
	0.5 hrs

	2. Strategic Planning
	- Strategic thought processes and decision making
- SMART goal setting and alignment
- Scenario planning 
	1hrs

	3. Market and Industry Analysis
	- Energy sector market dynamics
- Regulatory & policy environment
- Customer & competitor analysis
	1 hrs

	4. Monitoring, Evaluation & Reporting (MER)
	- KPI development and tracking
- Data analysis techniques
- Strategic performance reporting
	0.5 hrs

	5. Enterprise Risk Management
	- Risk management frameworks
- Risk management
- Risk reporting
- Risk Appetite
	1 hrs

	6. Business Continuity Planning
	- Develop Business Continuity Plans
- Implement Business Continuity Plans
	0.5 hrs

	7. Project Management 
	- Project planning
- Project execution
- Project closure and handover

	1 hrs

	8. Project Governance
	- Governance structures
- Decision making frameworks
	0.25 hr

	9. Project Regulatory Frameworks
	- Laws and regulations
- Project management standards
	0.25 hr

	Total
	6 Hrs




[bookmark: _Toc197611386][bookmark: _b950dlbeu7ay]UNIT 30: FINANCE DIVISION

	[bookmark: _6nkfh0dgfj1h]MODULE
	TOPIC
	DURATION 

	Budget & Management Accounts

	· Introduction and budget planning
· Budget administration and cost management
· Maintenance of WIP closures
· Monthly performance report
	1 hrs

	Financial Accounting (Payables)

	· Introduction and overview of accounts payable
· Payments, accounting, supporting documents
· Accounts payable payment policy
· Accounts payable ISO procedures
· Reconciliation and reports
· Mid-year and annual accounts schedules
· Audit reports
	1 hrs

	Financial Accounting (Pay Office)

	· Introduction and overview of pay office
· Reconciliation and reports
· Reallocations and refunds
	0.5 hr

	Corporate Finance

	· Financial statement preparation
· International financial reporting standards

	0.5hr

	Rural Electrification Schemes (RES)

	· Project management
· Monthly performance reports
· Annual reports
· RES Systems
	0.5hr

	Centralized Finance Functions

	· Integrated finance systems (IFS) Support and digitization
· Quality control documentation and compliance (IQCD)
· Stores reconciliation and stock control
· Fixed assets register management
	1 hrs

	Donor Funded Projects

	· Financial management in donor funded projects
· Project cycle management
· Public investment management guidelines
· Costing and budgeting of donor funded projects
· National budgeting process
· Disbursement arrangements
· Financial reporting and compliance
· Risk management in donor funded projects
	0.25hr

	Tax

	· Tax laws and regulations
· Compliance and filing value added tax (VAT)
· Computing and filing withholding taxes
· Custom taxes
· Corporate income tax
· Employment taxes
· International taxes
· Tax audits and dispute resolutions
	0.25Hr

	Regional Finance Operations

	· Capital and recurrent expenditures
· Labour cost returns
· Processing payments for suppliers
· Processing of rent payments
· Filing of tax returns in Itax
· Payment of staff/casuals allowances and claims
· Clearing of staff accounts
· Reconciliation of general ledger 
· accounting procedures
· processing of electricity deposit refunds
	0.25Hr

	Revenue Accounting

	· receipting of corporate and government cheques
· commercial office closing
· correction of customer errors
· final accounts
· bank reconciliations
· KPLC collection channels and agencies
· Accounting for withholding tax (VAT)
· INCMS/IFS interface
· Cash collection targets
· Cash management
	0.25 Hr

	Treasury

	· Investment of surplus funds
· Forex purchase
· Payment of loans
· Keying of bank statements
· Letter of credit
· Reconciliation
· Renewal of banking facilities
· Review of bank signatories, imprest and float limits
	0.25Hr

	Stima Loan Access Financing

	· Stima loan operations
· Stima access policies
· Reconciliation and reports
· Reallocations and refunds
	0.25Hr

	 
	TOTAL
	6 Hrs





3.0 ROTATION WITHIN DIVISIONS
This will be facilitated through scheduling to enable the trainees to appreciate the Division mandate and role towards the business. 
The rotation will ensure that all the Division attached trainees have time with every section of the Division within the training period.

[bookmark: _Toc197611387]4.0 FIELD ATTACHMENT TRAINING 
The graduate engineer trainees will undergo a six month field training attachment in the various divisions of the company. During this period they will be mentored by experienced field engineers and assigned various tasks. On completion of each task, the trainee engineer will be evaluated for competence and marks assigned.  The trainees will also be expected to identify an engineering problem of concern to the company and research on possible solutions. The outcome of this research will be a project report which will be evaluated and contribute to the final award.

The schedule of assigning trainees to the divisions is presented below: 

Table: FIELD TRAINING SCHEDULE

	AREAS OF ATTACHMENT
	SPECIFIC  ATTACHMENT AREAS
	DURATION

	TOTAL DURATION

	OPERATIONS AND MAINTENACE
	Inspection/Underground Cables Maintenance

	1 week
	3 Weeks

	
	Emergency Desk

	1 week 
	

	
	Hotline Teams/Substation maintenance
	1 week
	

	TRANSMISSION 
	
	2 Weeks
	2 Weeks

	SYSTEM CONTROL 
	
	1 Week
	1 Week

	ELECTRICAL PLANT
	Projects
	1 week 
	3 weeks

	
	Regions
	1 week
	

	
	Workshop
	1 week
	

	PROTECTION 
	
	2 weeks
	2 weeks

	INFORMATION COMMUNICATION TECHNOLOGY  
	Information Technology 

	1 week
	3 weeks

	
	Telecommunications 
	1 week
	

	
	SCADA
	1 week
	

	DESIGN & CONSTRUCTION
	Central Design/Drawing Office

	2 weeks

	8 weeks

	
	Survey

	3 days

	

	
	Way leaves

	2 days

	

	
	Substation

	1 week

	

	
	Design & Construction

	3 weeks

	

	
	Projects
	1 week

	

	CUSTOMER SERVICE 
	Large Power

	1 week

	4 weeks

	
	Meter Central Laboratory

	1 week

	

	
	Commercial cycle
	1 week

	

	
	Contact center
	1 week
	

	BUSINESS STRATEGY 
	Power System Development
	2 days
	1 week

	
	Energy Planning 

	2 days
	

	
	Energy Purchase

	1 day
	

	LOGISTICS  TRANSPORT AND SUPPLY CHAIN 
 DEPARTMENTS 

	Transport Workshop

	1 days 
	1 week

	
	Logistics
	2 days
	

	
	Stores

	2 days
	

	Technical Audit 
	Internal Audit 
	2days 
	1 week

	
	Infrastructure Audit 
	1days 
	

	
	Commercial services and Sales Audit 
	2days 
	

	TOTAL DURATION 
	29 Weeks 


[bookmark: _Toc197611388]4.1 OPERATIONS AND MAINTENANCE 
4.1.1 Line Inspection and Maintenance
The trainee should be able to understand:
· Area distribution network with the associated   substations and the MV/LV system to consumers.
· Network types according to the areas supplied
· Network architecture rules and standards
· Basic principles for network operation
· Types and procedures of work on overhead lines which are normally done under dead conditions with electrical “permits to work” part B of the safety rules and those done with part A permits which under normal conditions lines need not be switched off
· Purpose of good record keeping and reporting necessary in line maintenance work.
· Purpose of line inspection and the aspects to be carefully noted to implement preventive or routine maintenance
The trainee should be able to inspect:
· Transformers, switchgear and other line equipment
· Wood poles both above and below ground level
· Conductors’ fittings and accessories
	
4.1.2 Underground Power cable Repair and Maintenance
The trainee should be able to:
· Understand Cable network types according to areas supplied
· Use Tools and test equipment for cable repairs
· Identify typical cable faults and how to locate the faults
· Carry out various fault repairs (digging, spiking, and cable identification)
· Carry out cable jointing and termination.
· Perform pressure testing of cables and energize them
· Write reports and keep records of work done

4.1.3 Emergency Desk
The trainee should be able to understand:
· Duties and composition of emergency breakdown teams
· Types of vehicles used and communication equipment fitted and tools normally carried by emergency team.
· Extent of jobs that can be carried out by emergency teams and actions to be taken when the breakdown rectification works is beyond the capacity of the emergency teams.
· Emergency maintenance procedure as relates to handling of customer complains.
· Safety regulations and codes of procedures/standards to be observed when carrying out emergency works.
· Accounting procedure, report writing record keeping relevant to the emergency work and computer tools used to facilitate the work.
· Integrated Emergency Systems (IMS).
Trainers: O & M Engineers
4.1.4 Hotline Teams /Substation maintenance
Hot Line Maintenance
The trainee should be able to:
· Use tools and equipment for hot line working
· Identify the maintenance works that can be carried out under live conditions and related procedures.
· Understand code of practices and safety precautions for live line work
Substation Maintenance
The trainee should be able to:
· Understand the layout of primary substation, feeding substations, switching substation, customer substations and substation structures.
· Develop a check list of the items to be checked during substation inspection and corrective actions and procedures for defects noted.
· Perform Substation load checks using appropriate equipment 
· Carry out maintenance works in substations and/or obtain necessary permits for such jobs.
· Observe safety precautions and code of practice/standards for substation work.
· Write reports and keep records of S/S maintenance work
Switching Operations
The trainee should be able to:
· Carry out switching operations on distribution systems upon issue of permit for such works - Isolating a typical M/V & LV transformer and a distribution circuit breaker.
· Isolate and earth interconnecting distribution line, isolating CT’s and VT’s, AVR’s and underground cables.
· Observe safety regulations and precautions during switching.
Street Lighting
The trainee should be able to:
· Acknowledge the extent of the Company’s responsibility for street lighting maintenance on behalf of the local authorities and the extent of work involved.
· Use appropriate tools and equipment for street lighting works
· Understand accounting procedures for booking of such works
[bookmark: _Toc197611389]4.2 TRANSMISSION 
At the end of the attachment period the trainee should be able to:
· Identify the tools, materials and equipment used in transmission work
· Earth   various structures and equipment and perform tests and checks.
· Perform switching operations for transfer of load.
· Isolate 220kV, 132kV and 66kV transformers, generating unit from switchyard, isolate a typical line circuit breaker, Isolate an earthing, interconnect transmission line and radial transmission line.
· Observe safety regulations and code of procedures for isolating and earthing of a transmission line for carrying out work on a particular section of line.
· Understand need for issue of permit to work before taking up the work.
· Understand Maintenance works that can be carried out without isolating the transmission line and the safety procedures to be followed for carrying out such work.
· Perform Routine Maintenance, Preventive maintenance, Emergency maintenance.
· Undertake line patrolling for line integrity and apply appropriate remedy
· Carry out	Infra-red inspection of transmission lines and substations using thermo vision equipment (infra-red camera).
· Use tools and equipment for hot line working, the purpose of each of them, examination of such tools and equipment, precautions to be taken to prevent damage during transportation and use at site.
· Inspect substations for general state of structures bus bars, isolators, jumpering, substation compound, earthing and earth resistivity.
· Write reports and keep maintenance records 
· Develop specifications for choice of conductors, insulators, tower types, OPGW, and foundation design.
· Undertake transmission project supervision
· Perform transmission line pre-commissioning inspection
Trainers:	   Transmission Engineers

[bookmark: _Toc197611390]4.3 SYSTEM CONTROL 
At the end of the attachment the trainee should understand:
· Duties and responsibilities of Power System Control.
· Structure of Central Control and others control centers.
· Functions of system control in generation transmission and distribution operations.
· Generation system:  Primary sources, Economic load dispatch, base loading.
· Fuel costs, water value, optimal loading.
· Power Stations and layout.  Interconnected and isolated, installed Power Stations and layout.  Interconnected and isolated, Installed and effective capacities -–operational limits, stored energy and cascade operation, Generating voltages and transmission.
· Transmission System Nation/Grid and voltage levels, substation, switchgear and layout.
· Distribution, Sub transmission and Distribution network, the voltage levels and switchgear, substation, switchgear and layout.
· Basic control parameters, frequency and voltage, their legal/desired standards and limits.
· Frequency control, loading patterns, spinning reserve, general load management.
· Frequency control vis-a-vis time error correction.
· Voltage Control:	The reactive power component, synchronous condensers and gas turbine, capacitors and inductors (reactors).  Transformation tap changing Transmission lines effect (Radial).
· Load Management equipment
· Upper frequency load shed scheme, controlled load shedding.
· Operation planning:  Long and short-term load forecasting, load growth: Power and Energy, prevailing factors and expected, load patterns, load factors, reservoir level control, plant maintenance schedules – preventive and corrective.
· Equipment operations:  sequence of operations, operational restrictions, switchgear interlocks, local, remote and supervisory selections and implications, synchronization of any two systems, lines and machines, system black starting: blackout, stressed switchgear operation.
· Operation procedures: Logging of instructions and messages, schedule and executions contingencies and handling.
· Safety:  Sanction and issue of documents: PTW, LOA, SFT, local control granting, working clearance and system isolation, caution and danger notices, flags , standards and non-standard padlocks and use, dead/live line testing (and equipment) and, remote switching.
· Need for Information and Records, summary of interruptions, accident reports, HVIRs.
· Instruction logs, information to senior Management, system operation daily analysis, Hydrology and loads logs, print-outs: hardcopy, event report.
· Electric Power Act CAP 316, Electrical Safety Rules, Systems Operation Procedures.
Trainers:	System Control Engineers
[bookmark: _Toc197611391]4.4 ELECTRICAL PLANT 
At the end of the attachment the trainee should:
· Use load charts, record cards, equipment registers and logs for programmed maintenance.
· Use of equipment manuals in pre-commissioning tests and in the periodic tests of the plant.
· Earth H.V. and L.V. transformers
· Undertake transformer maintenance, identifying the common faults occurring in TX -short circuits with windings/open circuits, cracked bushings, overheating, oil leaks.
· Carry out tests to determine a fault in a TX, (insulation test using the insulation tester and ideal values expected for insulation between winding and earth, continuity tests of windings, insulation for cracked bushings i.e. between terminals and earth, dielectric strength of oil, ratio testing, testing of pressure relays, testing and calibrating gas relay, temperature indicators, operating mechanism box checks, fans pumps and associated contactors)

· Perform Pre-commissioning tests before the transformer is taken back to service.

· Carry out maintenance of motors, common failures of each type of motor and probable causes of these faults ( short/open circuits in the windings, overheating due to loss of cooling, loss of excitation in d.c. and synchronous motors, short circuits within starting circuits, rotor resistors and commutators, Worn out brushes, springs and commutators)

· Perform tests on faulted motors and recommend remedial actions (Insulation tests between windings and between windings and earth and the figures expected for an ideal case, continuity tests to check for open circuits, hot spots checks within windings using thermostat. 
· Rewind  motors, using  correct current carrying capacity conductors
· Identify various switchgears, the type of switchgears in the system and their application voltages i.e. oil, SF6, Air Blast, Vacuum circuit breakers, Auto reclosures and sectionalizes i.e. RVE, 6H, 3H, KF, OYT and OYS.
· Perform Hydraulic pressure switch testing and calibration, operating mechanism box checks, breaker function testing, breaker operating times test, micro ohm tests, gas topping up, checking porcelains, wiring counter readings pressure readings linkages, pins etc.  Testing of dielectric strength of oil.
· Dismantle a faulty circuit breaker and reassemble. Check on worn out contacts, oil and air seals, remove carbon residues embedded in the oil chamber, closing springs and operating rods, absorption filters, pressure relief device and arc extinction nozzles, motor, gears and sprockets, replacement of oil.
· Perform the pre-installation tests on a voltage regulator, and the settings before commissioning.
· Acknowledge the procedure of de-energizing the regulator, methods of removing a regulator from services, periodic sampling of the oil after six months of operation and the dielectric test of the oil, routine inspection of the tap changer, the moving and stationery contacts, checking the surge arresters for damage etc.
· Perform Battery maintenance - checking the float and charge voltages, adding electrolyte, cleaning cells, checking internal connection, inspecting cells for buckled plates or sulphation, charger control circuit familiarization.
· Observe Safety procedures and identify safety equipment, proper isolating techniques, use and care of insulator gloves and other protective clothing and equipment use of care of portable grounds use and care of live line testers.

Trainers:	Electrical Plant Engineers

[bookmark: _Toc197611392]4.5 PROTECTION 
At the end of the attachment the trainee should:
· Describe the role of protection in a power system
· Identify components used to build a protective system (i.e. Relays, Current Transformers, voltage Transformers, Circuit, Breakers, fuses)
· Classify relays according to their operating characteristics construction and applications. 
· Carry out tests on  current and voltage transformers CT’s and VT’s  
· Read  and interpret  simple protection schematic drawing and diagrams
· Identify Single phase voltage transformer connections, open delta connections for three phase applications, star-delta connection of single phase transformer for three phase application.
· Compare schematic diagrams for three phase over current protection and earth fault protection
· Determine Basic relay setting and grading for over current protection and earth fault protection
· Determination  fault levels, work out symmetric components, and select relays for system operation
· Draw grading curves, and get relay settings from curves
· Maintain and test for over current and earth fault relays and adjust to meet characteristics. 
· Use of relay testing kit.
· Design and commission a basic feeder scheme from determination of line characteristics impedances and load.
· Design Protection schemes, typical generator, normal overload, over current and earth fault, sensitive earth fault, differential, negative phase sequence, winding temperature, loss of excitation.
· Determine typical transformer protection two winding and three winding with the aid of schematic diagram, Differential, Bucholz, winding temperature, oil temperature etc.
· Design typical transmission line protection with the aid of schematic diagram, over current protection, earth fault protection, distance protection
· Determine need for Special protection provided on 220kV/132kV/66kV transmission lines in our system and the nature of faults in transmission lines.
· Identify D.C protection Equipment and level of voltage and currents.
· Identify Control equipment and level of voltage breakers, automatic voltage regulators
· Observe Safety precautions in protection work
· Write reports and keep records and accounts relevant to protection works.
Trainers:	Protection Engineer
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Data commutations and networks
At the end of the attachment the trainee should:
· Identify Central Computer Equipment and operations
· Prepare  sites for computer installations 
· Provide computer maintenance and support services
· Understand computer networks in KPLC and their administration
· Perform System development and analysis
· Understand computer software in use within KPLC

Trainers:	IT Engineers 
Telecommunication Department
At the end of the attachment the trainee should
· Identify types of communication systems in KPLC.
· Radio communication network and its application
· Understand power line carrier telephone communication and its applications
· Understand SCADA Operations in KPLC.
· Maintain SCADA Systems and software.
· Maintain Tele protection Network system
· Use Telecommunication test  and measuring instruments
· Observe safety precautions when handling electronics equipment and   instruments
Trainers:	Telecommunication Engineers
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1. Process new applications from first insertion to contracting
2. Able to query and interpret various stages of the connection process
3. Identify gaps in the connection workflow in the Integrated Customer Service Management System (InCMS) for enhancement/re-engineering
4. Deploy a customer engagement initiative
5. Deploy a stakeholder engagement initiative
6. Develop a Business Case for consideration by management
7. Extract connectivity performance monitoring and control and quality control reports for performance analysis.
8. Able to effectively communicate and correspondence with customers
9. Effectively collaborate with internal stakeholders
10. Conversant with the ICT systems used in the connectivity process: Integrated Customer Service System(InCMS) and the Design & Construction System(DCS)

[bookmark: _Toc197611395]4.8 DESIGN AND CONSTRUCTION

Central Design
At the end of the attachment the trainee should be able to:
· Differentiate between major and minor design schemes.
· Determine maximum voltage variation allowed on transmission and distribution networks and the importance of this figure in design.
· Carry out preliminary work necessary prior to the planning and designing of lines/networks.
· Apply design procedures for 0/H line. Substation and U/G systems.
· Perform calculations of forces, tensions, clearances wind loading for 0/H conductors
· Perform calculations of resistance, capacitance, voltage drop and power losses for cables and conductors.
· Determine major factors to be considered in designing a distribution network.
· Determine types, sizes and current ratings of different conductors.
· Calculate conductor size using electrical load and distance.
· Calculate voltage drop correction factors.
· Identify factors affecting overhead line current ratings and their effects.
· Calculate fault levels, sags and tensions of line conductors.
· Identify design considerations for different types of line formation.
· Write Specifications of poles and structures normally used in the system.
· Determine ground clearances of 0/H lines for different voltages.
· Calculate stay tensions at given angles.
· Perform Load calculation for low voltage supplies, electrification grading, diversity factor, protection criterion 
· Calculate Motor starting currents
· Identify Power line Earthing methods 
· Produce simple design sketches
· Prepare simple pole profiles.
· Prepare of simple cost estimates, technical reports, CWAs etc.
· Write Report; keep records and accounts for design works.
· Use Design and Construction System Module (DCS) software for design works
                             
           Trainers: Design Engineers
Drawing Office 
At the end of the attachment the trainee should be able to:
· Use and take good care of drawing instruments and accessories
· Identify types of drawings used in KPLC
· Develop and review drawing from design sketches
· Prepare and use of sag templates
· Prepare  and use of Field Book
· Apply International Standards requirements for Electrical and Mechanical drawings
· Determine Criteria and Methodology for assessing the time requirements for various drawings
· Prepare line drawings from sketches
· Write reports, keep records and  accounts for drawing works 
Trainers:   Draughts men
Survey Section 
At the end of the attachment the trainee should be able to:
· Understand survey procedures norms and standards
· Identify methods employed in surveying line routes.
· Read and interpret land survey plans and profiles
· Understand Overhead line regulations and statutory requirements in regard to road crossings, building clearances, telephone line crossing, railway crossing and clearance required from adjacent lines
· Apply Principles of surveying for line routing to achieve the most economical alignment and profiling
· Understand preliminary and major operations in a survey exercise
· Identify factors to be considered in the determination of locations for tangent, angle, section, terminal pole/structure
· Identify factors to be considered in the surveying and route alignment for laying cables in typical city distribution network
· Determine Features/survey details to be included in strip plans and survey profiles and their importance
· Prepare  simple line profiles and strip plans
· Write report; keep records and accounts for survey works.
Trainers:  Surveyors
Way leaves Section 
At the end of the attachment the trainee should be able to:
· Use of Cadastral plans and topographical plans to ascertain route of proposed lines.
· Identify different types of lands a proposed line could pass through and the jurisdiction under which the said land falls
· Identify Procedures for acquiring Way leaves consents, agreements, licenses, and permission to survey for the different types of lands
· Understand  what actions are taken to protect the Way leaves agreements, licenses, and permission to survey for the different types of lands
· Determine way leaves traces for various lines
· Assess crop or other damages for compensation
· Write report; keep records and accounts for way leaves works 
Trainers   Way leaves Officers
Construction Section
At the end of the attachment the trainee should be able to:
· Write specifications of poles and structures normally used in the system.
· Determine Line poles, stayed poles, angle poles, terminal poles, and their mechanical properties
· Set Pole foundations and anchoring of poles
· Select conductor supporting pole accessories and their applications
· Determine stay wires and earth wires fixing arrangements and their erection
· Determine loading, transportation, unloading and erection of poles including the handling equipment
· Drill and dress  poles
· Determine safe working load and factors of safety in pole handling including the dangers of exceeding safe working load
· Use various methods of pole climbing 
· Use different methods employed to arrest pole decay and anti-fire protection
· Observe safety regulations, codes of procedure and established standards to be observed in construction of poles and structures.
Line Conductors
At the end of the attachment the trainee should be able to
· Identify various types and sizes of conductors in conjunction with the tools and equipment used in tensioning them.
· Interpret sag and tension charts.
· Run and string conductors in the field and the related handling equipment.
· Identify tools and accessories for various conductor installations.
· Understand procedures for tensioning and sagging of conductors including sag measurements and stay tensions.
· Carry out anchoring, fixing, jumpering, binding and jointing of conductors
· Perform jointing of overhead to underground cables.
· Understand application of different spurs.
· Observe various conductor clearances, checking critical site clearance measurements.
· Check records of quantities used against designed quantities.
· Observe safety regulations and code of procedure and established standard for line construction
· Carry out pre-commissioning checks on completed constructions.
· Identify types of insulators used for different voltages 33kV, 11kV, MV/LV, stay wire and their specifications.
· Fix, assemble, install and stack insulators on power lines 
· Voltage grading in insulators and the phenomenon of corona and its effects.
· Observe Safety regulations when working with insulators.
· Install jumpers and terminations on commonly used equipment such as transformers, circuit breakers and isolators
· Identify various types of earthing systems used and the principles behind their use.
· Measure earth resistances, earth loop impedances and determine methods applied to reduce these to acceptable limits.
· Carry out Pre-commissioning and commissioning checks on completed construction jobs including 'permits to work’ and "limitations of access"
· Apply established Standards relating to the above works.
Underground Cables
· Understand Standard cable configuration and nomenclature.
· Compare underground cable system against overhead systems.
· Determine types and sizes of LV, MV & HV cables in use in system and their applications.
· Prepare cable trenches and lay cables including associated tools and materials.
· Observe  cable parallelism, crossing with other services, and correction factors
· Determine method of protecting cables against mechanical damage. 
· Perform electrical calculations of impedance, voltage drop, power losses etc. and protection criteria.
· Undertake Cable preparation, jointing, terminating, tools and materials used and the clearance to be maintained.
· Determine types of joints and terminations.
· Perform Phasing out and testing of cables.
· Carry out Pre-commissioning/commissioning carried out on cables.
· Observe Safety regulations and code of procedure/established standards for working on cables. 
· Write report; keep records and accounts for line and cable  works 

[bookmark: _Toc197611396]4.9 LABOUR AND TRANSPORT PROJECTS 

Tendering 
· Prepare  bills of quantities for projects to be tendered
· Follow prevailing guidelines on tendering including tender opening, preliminary evaluation, technical evaluation, financial evaluation and award
Records management
· Update contractor information in DCS 
· Disqualifying/ deactivating non-compliant contractors

Project Supervision
· Follow prevailing guidelines on project supervision and payment processing
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Large Power
At the end of the attachment the trainee should be able to
· Identify energy meters used for large industrial consumers power stations and substations.
· Install Large Power Meters in customer premises
· Read and bill large power industrial customers.
· Understand Significance of power factor in the power industry and power factor correction

Meter Central Laboratory
At the end of the attachment the trainee should be able to
· Identify tools used for meters.
· Identify various types of meters and instruments, their functions and application within KPLC.
· Test and calibrate various types of meters and instruments
· Understand Standards and Testing procedures for meters and instruments
· Understand Procedures for receipt and issue of meters
· Repair  meters and instruments
· Understand calibration, connection, testing, repair procedures for large power meters and power station meters.
· Understand Metering standards for large power metering.
· Perform site testing of meters for accuracy and recommend remedial action
· Verify  meters for fraud in conjunction with internal audit
· Read schematic and wiring diagrams incorporating meters and instruments
· Observe Safety procedures when handling meters and instruments
· Record and interpret test results
· Test instruments and accessories used for carrying out installation, repair testing and calibration of metering equipment and field instruments.
· Carry out periodic tests for test meters and instruments.
· Understand the relationship between Meter Section and the Kenya Bureau of standards in measurement standards.
· Write report; keep records and accounts relevant for the meter central laboratory 
Trainers:		Meter Central Laboratory Engineers

Commercial cycle
At the end of the attachment the trainee should be able to
· Understand customer service norms, procedures and standards
· Manage Customer complaints
· Process supply applications for various categories of applicants namely, temporary, groups.
· Process installation reports for new connections.
· Process change of address, change of meters and change of tariffs.
· Read and interpret billing exceptional reports and action required.
· Read and interpret other computer reports related to billing procedures and action required
· Understand billing and revenue collection procedures
· Interpret and use customer classification.
· Understand the activities of the counter services.
· Deal with customers on billing matters.
· Deal with customers in disconnection and reconnection matters.
· Understand procedure before disconnection is authorized and carried out.
· Understand procedures for authorizing a reconnection and new connections
· Understand the activities of the Meter Reading section and metering procedures
· Read domestic meters and industrial meters.
· Understand the activities of the Disconnection/Reconnection on Request section
· Understand the activities of the correspondence section, the accounts allocation section and the criteria used for the allocation of accounts.


Customer Relations and Marketing
· Understand corporate customer service standards.
· Understand various types of customers complaints and related correspondence
· Determine Customer service quality control monitoring procedures
Trainers:		Engineers In-charge of the Section

Customer Services Division
At the end of the attachment the trainee should be able to
· Understand  procedures for handling service line applications
· Assess demand, load and assign KVA.
· Prepare service lines quotations after estimation by D&C.
· Answer queries regarding new service line connections of varied nature.
· Understand procedure for authorizing new service connection.
· Prepare capital works authority (CWA’S)
· Understand the interaction between commercial, D&C, Costing and Constructions in handling of service lines and CWA’S.
· Classify customers’ applications.
· Follow procedures for approval of development estimates beyond limits of regions.
· Follow procedures for dealing with customer correspondence on development matters
Installation (Technical Services)
At the end of the attachment the trainee should be able to
· Prepare store issue and return notes for metering equipment.
· Install, connect, and test domestic industrial and large power consumer meters.
· Prepare installation reports, defective installation notices and meter test reports
· Carry out Inspection of an installation for quality of work, materials used and defects fuse-rating etc.
· Understand procedure for handling customer complains on installations and metering problems
· Understand need for commencement and completion of work certificates and how these are dealt with.
· Understand Procedure for energizing of new installations domestic, industrial, large power.
· Observe safety procedures and requirements
Trainers:		Engineers In-charge of the Section

[bookmark: _Toc197611398]4.11 BUSINESS STRATEGY 
Power System Development
At the end of the attachment the trainee should be able to
· Understand the types of studies carried out on efficiency improvement of the operations of the power network.
· Model the distribution system using computer models.
· Maintain records of power system operations data and carry out their statistical analysis.
· Use computer models to illustrate how load flows are determined and how loss levels are established.
· Highlight potential weakness in the power network likely to affect the security, reliability and quality of supply to customers.
· Analyze power system loss reduction strategies and assess impact on overall system operation
· Determine how losses can be reduced with reference to the results of the analysis
· Carry out checks and measurements on customer premises to ascertain the accuracy of the meters.
· Determine how the records of performance of the Kenyan economy and the power industry are collected and maintained.
· Highlight growth indicators and analyze to determine trends and patterns
· Determine factors to be considered in the economic and financial appraisal of new projects
· Determine medium and long term forecast of manpower requirements of the company are prepared and incorporate in the Nation Power Development plan
· Determine which plans constitutes medium and long term corporate plans.
Trainers:	Power System planning Engineers
System Planning
At the end of the attachment the trainee should be able to
· Maintain generation, load and hydrological records and carry out statistical analysis to monitor trends and patterns.
· Carry out demand forecasts
· Carry out technical and economic appraisal generation projects
· Determine optimum utilization of water generation.
· Prepare expected hydro energy production from existing and future plants, using multi-reservoir simulation computer models.
· Evaluate short-term generation strategies
· Highlight the economic risks and shortfalls in meeting the short term demand.
· Prepare and update medium and long term generation and transmission expansion plans.
· Prepare tariffs and determine the factors in designing the types of tariffs within the company.
· Highlight factors in the preparation of engineering reports of the major projects.
Trainers:	Power System Planning Engineers
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4.12 LOGISTICS TRANSPORT AND SUPPLY CHAIN 
Transport Workshop
At the end of the attachment the trainee should be able to
· Identify equipment, materials and tools for vehicle maintenance 
· Identify types of vehicles handled by the Transport Department, heavy, light, medium, 4-wheel, saloon and motorcycles 
· Understand the vehicle inspection processes
· Observe safety requirements and regulations relating to all vehicle maintenance systems.
· Understand quality control measures necessary to maintain standards
· Observe workshop ethics norms and procedures
· Observe workshop safety, personal safety and occupational safety.
· Understand spares procurement system and stores management.
· Understand purchasing and supplies procedures
· Understand accidents and insurance procedures for investigating, reporting and claiming.
· Identify computer tools used to facilitate the departmental activities (Transport Management system Module (TMS).
Trainers:	Transport Engineers
Logistics
At the end of the attachment the trainee should be able to understand 
· Stores transactions, receipt, issue and importance of proper specification.
· Process of receipts of goods from suppliers
· Process of receipts of goods from internal users
· Process of goods return to suppliers and from users
· Store issue authorization
· Internal stores transfer
· Inter-company issues
· Fast moving items and crucial items for operation
· Sources of the items and associated costs.
· Problems associated with handling materials in the stores
· Basics of materials management (stock control)
· Determination of optimum stock holding
· Management of movement of stock
· Determination of economic order quantities (EOQ)
· Basics of the integrated logistics system (ILS) its sub modules, materials, requirements, planning (MRP) and logistics planning and their applications)
Trainers: Supplies Officer Stores
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At the end of the attachment the trainee should be able to :
· Understand the role of an Engineer in Technical Audit Department. 
· Review the risks associated with various technical processes.
· Review existing internal control systems in the various processes in the Company to ensure security of Company assets, safety and compliance with relevant statutory requirements.
· Understand Technical Audit process.
· Understand the scope of Technical Audit work and reports.
· Examination utilization of resources, namely human, tools and equipment, materials and plants.
Trainers:            Technical Audit Engineers
END
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