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List of Abbreviations

ACE Area Control Error

AFD Agence Francaise de Développement
AGC Automatic Generator Control

BoQ Bills of Quantities

EAPP Eastern Africa Power Pool

EU European Union

EWURA Electricity and Water Utilities Regulator
GW Gigawatt

IC Interconnection Code

IUMOU Inter Utility Memorandum of Understanding
kv kilo Volt

MW Mega Watt

MoE Ministry of Energy

OR Operational Readiness

oT Operation Technology

PPA Power Purchase Agreement

PQ Power Quality

PSS Power System Stabilizers

PSSE Power System Simulation for Engineers
RISC Regional Integration Steering Committee
SADC Southern African Development Community
SCADA Supervisory Control and Data Acquisition
SAPP Southern African Power Pool

SO System Operator

TANESCO Tanzania Electricity Supply Company
TAZA Tanzania - Zambia Transmission Interconnector Project
TSO Transmission System Operator

UFLS Under Frequency Loadshedding Schemes
ICCP Inter-Control Centre Communication Protocol
RCC Regional Control Centers

WAN Wide Area Network

WB World Bank

ZESCO Zambia Electricity Supply Corporation Limited WAMPAC
Wide Area Monitoring, Protection, and Control PSCS
Power Stability Control System
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1. BACKGROUND

Tanzania Electric Supply Company Limited (TANESCO), the Tanzanian vertically
integrated power utility, currently operates a system with an installed capacity of
1573.65MW composed of hydro 573.7MW (36.44%), natural gas power plants 901.32
MW (57.25%), liquid fuel power plants 88.80MW (5.64%) and Biomass plants 10.5MW
(0.67%). The country © maximum demand is 1230.08 MW which composed of grid
connected (96.20%), off grid (1.70%) and imports from neighboring countries (2.01%).
After considering operating reserve and poor hydrology, the utility is constrained on
capacity to meet demand.

However, there are major generation projects under construction that will ensure security
of supply and surplus capacity within the next 2 years. TANE S C Garsmission
infrastructure will eventually comprise of 400kV, 330kV, 220kV, 132kV, and 66kV lines,
associated substations and other equipment that transmit and bring power to load centers
from generation sources across the country.

Tanzaniad Bational grid is expected to be interconnected to Kenya, Rwanda and Burundi
at 400kV or 220kV by around 2022, enabling it to import and export power within the
EAPP, and wheel power for third party transactions on its network. Tanzania is also
expected to be interconnected to the Southern African Power Pool (SAPP) through the
Tanzania i Zambia 400/330kV interconnector by around 2025. This development will link
SADC and EAC/COMESA power utilities from South Africa to Libya (about 23 countries).

Tanzania is geographically located at the interconnecting point of two regional economic
communities, SADC and EAC; and two power pools, the Southern African Power Pool
(SAPP) and the Eastern Africa Power Pool (EAPP). TANESCO occupies the unique and
critical position of being the link utility for the two regions both for grid and market
operations. Currently TANESCO does not have any interconnection with neighboring
countries, whilst DRC East, Rwanda, Burundi are a synchronous island, Kenya and
Uganda are one synchronous island whilst Ethiopia, Sudan Egypt and Libya are another.
Apart from Malawi and Angola, all the other SADC countries are one synchronous area.
It is expected that Uganda and Rwanda will be interconnected in 2021 creating a larger
synchronous area that comprises of Uganda, Rwanda, Kenya, Burundi, and DRC East.
The expected commissioning of the 500kV Ethiopia i Kenya DC link and the 400kV
Kenya-Tanzania interconnector in 2021 will interconnect all the Eastern African countries
save for Eretria, South Sudan, and Somalia.

Having been an isolated system up until now, TANESCO has no experience of bilateral
trade on synchronized systems. Similarly, TANESCO has little or no experience in
negotiating transmission grid level inter-utility power trade agreements, implementing and
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managing multiple high-volume power trade transactions, or participating in a complex
market involving competitive market transactions, wheeling, loss and congestion
management.

To ensure proper readiness for TANESCO as a regional power market participant, and
for it to properly perform its role as a utility participating technically and commercially in
SAPP and EAPP, its personnel need to be trained and exposed to common best practice
market structures, systems, rules, procedures and market tools. Technical Assistance is
required to help TANESCO formulate and establish appropriate trading systems and
position itself for rapid growth to a sophisticated market participation.

TANESCO needs to engage various consultants that will identify readiness hurdles and
recommend appropriate solutions to enable seamless operations and trading. Gaps will
be measured against international best practices, agreed standards and procedures at
national and regional levels.

2. OBJECTIVE AND SCOPE OF ASSIGNMENT

2.1.OBJECTIVE
The objectives of the assignment are to:

0] identify transmission system readiness hurdles and recommend and help
implement appropriate solutions to enable seamless operations and trading;

(i) Identify the organizational, staffing, and resource requirements for, and help
TANESCO in establishing, a functional Power Trade unit;

(i) Assist TANESCO in procurement and installation of all the required technical
and operational equipment, goods and services; and

(iv)  Carry out the required capacity building and training for TANESCO staff for
effective operation and maintenance of the power trade operations. Gaps will
be measured against international best practices, and agreed standards and
procedures at national and regional levels.

The selected consulting firm will identify the operational, planning, and technical gaps
in meeting the requirements for operational integration in the SAPP and the EAPP for
power system stability, operational ancillary enabling services, frequency
synchronization, tie-line control, protection, metering, and other technical
requirements;

Through the gap analysis and identified operational, planning and technical gaps,
specific Procurement of Equipment to Improve Overall Operational and Technical
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Readiness for Power Trading and installation of necessary additional equipment and
reinforcements for the generation/transmission system infrastructure (and associated
operational training) will be made to ensure that the Tanzanian grid meets all technical
requirements of the interconnected networks and can engage reliably and efficiently
in power trade with SAPP and EAPP markets;

The assignment also aims at coordinating the operational and planning aspects of
TANES C O deadiness for interconnection with SAPP and EAPP through Zambia and
Kenya Interconnectors, covering the relevant aspects of power system operation and
technical coordination with Kenya and Zambia that are essential for ensuring that the
respective power systems can transmit power in accordance with the agreed
interconnection rules in the general areas of operational planning, Power system
planning and market compatibility.

The investment will ensure that, the Tanzania transmission system will be ready for
synchronizing with the SAPP (through the interconnection with Zambia) and the EAPP
(through the interconnection with Kenya). In the areas where the EAPP and SAPP
interconnection and operational requirements differ in technical and operational
standards, a more stringent requirement will be adopted to ensure seamless operation
of Tanza n i tmadssnission system within both power pools until the EAPP and SAPP
agree on harmonized standards and requirements.

In addition, capacity building of TANESCO system control dispatch team and other
power trading unit employees by the consultant is an important aspect of this
assignment to enable and provide sustainable operations and enable seamless
Operational and Technical trading.

2.2.SCOPE OF ASSISGNMENT
Note:

In light of the current COVID-19 pandemic, travel restrictions and social distancing
requirements will adversely affect participation in, or delivery of certain project
activities 1 particularly those requiring face-to-face or hands-on interactions with
people and equipment in group settings.

Therefore, should the COVID-19 related circumstances impose any restrictions on the
ability of the consultants to effectively deliver any of the required services as described
below, the Consultant is advised to review these terms of reference (ToR) with the
prevailing situation in mind, and propose any alternative arrangements, approaches,
and work-around solutions that could be adopted to achieve the expected results and
the required deliverables under this assignment.

Page 8/39



TANESCO = Tanzaniai Zambia Transmisson

<

Termsof Reference(ToR) for Undertaking 7 %r c o InterconnectorProject(TAZA)
TANESCOGs Systemd Readinessfor | nterconnection
Under TAZA Project TZ-TANESCO-262995CS-QCBS

The scope of the assignment is divided into two implementation phases:

a) Phase-I: Lumpsum Contract; and
b) Phase-Il: Time Based Contract.

PHASE I: BASED ON 12 MONTHS LUMPSUM CONTRACT
2.2.1 CAPACITY BUILDING OF STAKEHOLDERS: BOTH HIGH-LEVEL
AND TECHNICAL TRAINING FOR STAFF FROM TANESCO,
EWURA AND MINISTRY STAFF (INCLUDING THE RISC)
The consultant will be required to recommend continued capacity building
programs that may be beneficial to TANESCO. Expectations on implementation of
new operational standards and conformance to the agreed power pool
performance criteria will be high on every member, in order to avoid system
instabilities, leaning on other members and possible blackouts. The current
operating standards will need to be reviewed in order to gauge gaps and
recommend gap closure strategies. System controllers will need to be upskilled on
the new operational standards, rules, concepts and procedures. Operating
personnel will need to be fully equipped for the high-performance expectations on
them.

TANESCO and its stakeholders will need to be introduced to power trading
concepts to prepare them for different types of trade that may take place. This will
entail understanding trading under bilateral and competitive environments,
contents of a power trade agreements and their significance. Building upon long-
term bilateral trade contracts to medium and short term, and transitioning to more
competitive and real time trade, will have to be implemented. Managing a
combination of long, medium, and short-term bilateral contracts simultaneously
with real time trade needs to be well understood in order to maximize on
commercial effectiveness and efficiency. The link with power pool operations and
regulation needs to be made clear to traders.

2.2.1.1. INTERCONNECTION READINESS ACTIVITIES

The Consultants shall conduct a line of activities to prepare TANESCO towards
network interconnectivity and capability to operate the interconnected system
seamlessly. TANESCO staff must understand the generation and transmission
infrastructure connectivity within the country in order to establish state of its
readiness for interconnected operations within a power pool set up. Any
weaknesses that could pose danger to personnel and equipment under increased
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power flows, or limit trade among members, should be identified and reasonable
remedial actions taken ahead of interconnection.

The consultant shall also asses the suitability of new TA N E S C GGADA system
installed at new Grid Control Center (GCC) under Grid Modernization Project to
interface and operate in the ICCP environment under SAPP. The consultant shall
propose the appropriate software and hardware if any for interfacing and operating
in a dual redundant mode with other GCC®, utilities, power pools, RCC& etc. for
exchanging interconnector information over WANs after completion of the initial
assessment. The consult shall ensure that, the recommended ICCP
communicates with Z ES COBCEP which serves as a host in sharing
interconnector information with other SAPP member countries.

Furthermore, following the current fundamental changes of the TANE S C OGr&l
Network which includes expansion of transmission and generation infrastructures;
the consultant shall carry out network studies and recommend the appropriate
WAMPAC system such as PSCS along with high performance computer
processors, and advanced visualization platforms to be installed in the strategic
transmission substations and/or generation points which can be used in optimizing
system performance and utilization. The proposed system shall be of a cost-
effective solution to improve grid planning, operation, maintenance, and energy
trading. The consultant shall assess the scope and solution of the same under Grid
Modernization Project and identify the gaps to fill in this analysis that are not
accommodated in the aforementioned project and propose an appropriate
mitigation solution.

Permissible trade volumes in different directions must be determined together with
bottlenecks. System contributions in trans-network trade transactions need to be
established and compensatory methodologies determined.

The reliability, availability and security of the system need to be established with a
view to enhance performance in readiness for interconnected operations. A review
of historical performance will inform required action to achieve international
benchmarks where necessary. Conformance to regulatory and regional
requirements needs to be addressed. System behavior under normal and
abnormal operating conditions needs to be understood and prepared for.

TANES C O 6readiness to communicate and jointly operate the network with
external members needs to be built up ahead of actual operations. Exposure to
neighboring systems @perating groups needs to take place. Particularly for
TANESCO, there could be unique operational aspects that apply only to itself due
to its inter-regional linked position. The unique aspects need to be understood and
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their impact on interfacing with other utilities assessed. Such unique aspects will
need to be identified and prepared for.

2.2.1.2. COMMERCIAL READINESS AND COMPLIANCY

The Consultant shall assist TANESCO in establishing a Power Trading Unit within
TANESCO in order to achieve economic and technical efficiencies. The envisaged
unit should recommend appropriate trade and market functional arrangements that
will be most beneficial for the Tanzanian power sector and TANESCO. The
Consultant will have to be the architect of such a trading unit towards seamless
implementation of trade.

The markets in which TANESCO will participate will mainly be decided upon at
regional and inter-regional levels. Being a member of both EAPP and SAPP,
TANESCO must be able to contribute in decision making in a meaningful way and
defend the interests of TANESCO and Tanzania in market matters. TANESCO will
therefore, be exposed to an evolving market design and should be equipped with
appropriate tools as the market develops and matures.

The Consultant will be required to advise and assist TANESCO in establishing the
optimal structure, processes and systems for TANESCO to participate in the
imminent bilateral and dynamic market of both the SAPP and the EAPP and be
supporting with PPA negotiations and transaction advisory services.

2.2.1.3. STRENGTHENING OF PLANNING AND  ANALYSES
CAPABILITIES
The Consultant shall support TANESCO to work with the EAPP & SAPP planning
committees to prepare and maintain a Power System Simulation for Engineers
(PSSE) model. In addition, Consultant shall support TANESCO to conduct their
own ongoing analyses to fulfil their role as a considerable trading / wheeling /
interconnection hub in the EAPP / SAPP context

The Consultant shall reinforce TA N E S C @dpability to perform its operational
functions. Resources, operating standards and procedures and technology
deployment at critical control functions need to be assessed for readiness and
where necessary improved. Any special operational equipment or schemes
needed to enhance performance and limit unnecessary disturbances need to be
identified. Appropriate control concepts need to be established within the
TANESCO Operations group. TA N E S C Qdadiness for monitoring, recording,
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reporting and analysis of system events needs to be ascertained and strengthened
as needed.

2.2.2. PROCUREMENT: - PREPARATION OF BOQS, TENDER DOCUMENTS,
SUPPORT FOR PROCUREMENT AND INSTALLATION & TESTING,
MANAGEMENT AND SUPERVISION

The Consultant shall identify needs and prepare specifications, design,
procurement of contractor/ or goods (preparation of Expression of Interests,
Request for Proposals, Standard Procurement Notices, Bidding documents in
compliance with the prevailing World Bank Standard Procurement Document,
Timely preparation of Clarifications Responses, Addendums, Evaluation and
Preparation of Evaluation Report(s), Negotiation, Drafting Contract and Contract
Award). Operational compliancy to the IC shall be based on the gap assessments
and mitigation plans developed by the most recent EAPP studies for each control
area operation. Furthermore, assistance to TANESCO on the acquisition of
necessary planning tools, strengthening of the planning unit with regard to power
pools, and advice on strategy for TANESCO to interconnect/interface with both
EAPP and SAPP shall be part of the deliverables.

Refer to Section No. 5 Annexes to view interconnection arrangements of the
TANESCO (Tanzania) system with neighboring countries.
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3. TASKS

3.1. CAPACITY BUILDING TO STAKEHOLDERS: BOTH HIGH-LEVEL AND
TECHNICAL TRAINING FOR STAFF FROM TANESCO, EWURA AND
MINISTRY STAFF (INCLUDING THE RISC)

The Consultant shall conduct such activities and ensure compliancy of skills and
resources of relevant TANESCO units (as well as EWURA, MoE and RISC, on an as-
needed basis) towards interconnectivity, and conduct assessments to determine the
scope, content and frequency of continued skill improvement activities and ensure
compliancy of skills and resources towards interconnectivity and trade. The
Consultant shall consider the training gaps identified by the EAPP developed toolkit
and address such gaps in further training and capacity building, and adjust the
training. TANESCO is currently following towards basic, advance, refresher, and
certification courses, as appropriate, including recommendation on types of courses
available at various global academic institutions. Furthermore, the consultant shall
build on the ongoing SAPP/ EAPP training programs to be dove-tailed into
TANES C O dvigler training programs.

The following activities shall be included in the training and capacity building: -

3.1.1. Training:

a) Basic regional trade concepts, processes and systems; Implementation of
training programs on interconnected operations of generation & system
operators, and build on existing operator training programs to receive
advanced training typical to future TANESCO system;

b) Training for planning engineers on regional interconnectivity, system
analyses, and power balances;

c) Organize study tours to utilities engaged in interconnected operations (such
as Mozambique, South Africa, Zimbabwe, Egypt, Europe, etc.);

d) Preparations of expressions of interest to enter into negotiations towards
trade agreements through bilateral engagement with identified trading
partners;

e) Applying i isnulations trainingoand assisting TANESCO in the identification,
selection, and procurement of simulators to be installed in the TANESCO
training centers;

f) Specific training on operations and applications of AGC and ACE hardware,
software and communication equipment in cross-border power trade. Also
this specific training must include Capacity building for Ancillary Services
Especially Reactive Power Management in Interconnection Environment;
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g) Specific training on design, operation and maintenance of SCADA and
Telecommunication systems and assisting TANESCO in the identification,
selection and procurement of international standards for operational
technology (OT) infrastructures;

h) Specific training on the identification of areas for installation of WAMPAC
system hardware for improving grid planning, operation, maintenance, and
energy trading.

i) Training on power utility cyber security principles and best practices, and
assisting TANESCO in the preparation of cyber security policies for OT
infrastructure;

j) Training on Modelling of UFLS for Isolated Grid and Interconnected
Systems and assisting TANESCO to prepare its Under Frequency Load
Shedding Schemes (UFLS) model,

k) Training on Wheeling tariff basics, calculations and Assisting TANESCO to
establish an appropriate tool for evaluating wheeling transactions through
the TANESCO system; and

[) Training on Public Procurement Act (PPA) and Wheeling tariff negotiations
skills.

m) Specific training on operation of ICCP platform on an interconnected
environment.

3.1.2. Capacity Building:

a) Assistance as Advisors in prioritization of potential trade transactions, once
trading partners have been identified to assist with negotiations towards
favorable Trade and Wheeling tariffs;

b) Preparation of Draft Trade Agreements, based on regional templates, and
assistance to transaction advisors in compiling final trade agreements;

3.2.INTERCONNECTION COMPLIANCE ACTIVITIES
The Consultant shall review and help improve TANES C O @apability to perform its
operational functions associated with cross-border power trade.

The consultant shall assess TANESCOO s resources, operating standards,
procedures, and technology deployment at critical control functions for power-trade
readiness, and assist TANESCO in improving them where necessary.
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Interconnection Rules generally consist of the administrative procedures and
technical standards used to evaluate potential impacts associated with
interconnecting a generation resource to the electric power system. Standard
contractual agreements stipulating operational and cost responsibilities between the
electric utility and the generation resource owner.

These activities towards interconnection compliance shall include: -

a) Review and advise the way forward on the Operational compliance as per
the IC, based on the gap assessments and mitigation plans developed by
EAPP Operational Readiness consultant;

b) Carryout TANESCO self-assessment to comply with SAPP Operating
Guidelines and advise on the mitigation measures to comply;

c) ldentification, design & specification, preparation of procurement
documents, and installation/testing supervision of necessary equipment for
compliance with the EAPP Interconnection Code and SAPP system;

d) Identification, design & specification, preparation of procurement
documents, and installation/testing supervision of necessary equipment for
WAMPAC system in compliance with the EAPP Interconnection Code and
SAPP system,;

e) Implementation of processes and systems to enable prudent Frequency
Control and Automatic Generator Control: - controls to be compliant with
the interconnection rules of the control area,;

f) Implementation of processes and systems that will ensure synchronization
control compliance within the interconnected state;

g) Implementation of standards to ensure operational security during N-1
events and address such shortcomings;

h) Putting in place plans, emergency under frequency load shedding, power
restoration and black starting procedures in the event of severe contingency
events;

i) Establish a strategy for TANESCO to interconnect/interface with both EAPP
and SAPP seamlessly;

j) Ensuring the delivery of updated UFLS schemes as applicable to the
readiness exercise towards the interconnected state;

k) Ensuring that TANESCO reaches compliancy in the Protection Systems,
including phase-angle measurement units for the interconnected
configuration and ensuring that adequate protection and measuring
systems are installed in the interconnector lines;

[) Carrying out TANESCO assessment and come with the response whether
there is a need or not for TANESCO to be a Control Area Operator.
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Assisting TANESCO to define their control area and lead in the
establishment of a synchronous area committee;

m) Establishing a base case scenario towards readiness for interconnectivity
to EAPP through Kenya and Rusumo and SAPP through Zambia;

n) Carrying out TANESCO self-assessments in anticipation of the three
interconnectors i.e. Tanzania i Kenya, Tanzaniai Zambia, and Rusumo to
comply with IC;

0) Adjusting the TANESCO/EAPP operating guidelines for eventual
harmonization with SAPP standards;

p) Advising TANESCO on how to maintain normal transmission voltages
during restoration, low, medium and high load conditions through adequate
reactive compensation;

g) Based on the TANESCO Operational Guideline document, follow up with
Detail Operational Procedures, spelling out how where and when system
restoration & synchronization, primary and secondary frequency control,
voltage control, load-shedding etc. should take place;

r Ensuring that technical and operational elements are incorporated in the
trade agreements following the Tariff Study between Kenya and Tanzania
and all others for that matter;

s) Ensuring that all equipment, processes and systems are in place to
seamlessly operate the TANESCO system in harmony with the TSOs of
Kenya, Rusumo and Zambia;

t) Ensuring that the Tanzania/EWURA grid codes are in harmony with
regional grid codes i.e. SAPP and EAPP;

u) In close collaboration with EWURA and TANESCO, the consultant shall first
review existing grid code and undertake a gap analysis on their compliance
with SAPP and EAPP grid codes, establishing any compliance gaps,
recommending and supporting TANESCO in implementing the necessary
gap filling measures;

v) Secondly based on the gap analysis, consultant shall harmonize and
improve Tanzania Grid codes to fully comply with EAPP/SAPP grid codes;
and

w) Reviewing the IC codes.
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3.3.COMMERCIAL READINESS AND COMPLIANCY

The Consultant shall advise and assist TANESCO in establishing a Power Trading
Unit within TANESCO in order to achieve economic and technical efficiencies. The
Consultant shall propose options to TANESCO for the appropriate staffing, experience
and skill-set requirements, and job descriptions for each position/member of the
proposed Power Trading Unit.

The envisaged unit must be adequately staffed and trained to recommend appropriate
trade, market functional arrangements that will be most beneficial for the Tanzanian
power sector and TANESCO.

The Consultant shall be tasked to do the following: -

a) Collaborating with  TANESCO in setting up TANESCO® trading unit,
Drafting the Terms of References for staff, and supporting TANESCO to
hire and train new hired staff as needed,;

b) Proposing an organizational (Business unit/team) structure to
accommodate and populate a unit that will identify potential trade partners
and line up future transactions with such identified partners;

c) Provide support during PPA and wheeling tariff negotiations;

d) Where multilateral participation is anticipated, participate in the formulation
and implementation of an Inter Utility Memorandum of Understanding
(IUMOU), either bilateral or multilateral, for present and future transactions;

e) Assisting TANESCO to run imbalance scenarios internally by using
appropriate tools to manage the potential imbalances towards generation
planning and regional trade;

f) Guiding TANESCO on assessing how Power Pools would be competitive
in terms of generation costs in order to plan for optimal economical
dispatch;

g) Assisting TANESCO to establish an appropriate tool for evaluating wheeling
transactions through the TANESCO system; and

h) Following regulatory guidelines and procedures for the intended
transactions with specified technical parameters, terms and conditions as
per the relevant requirements of the applicable Interconnection Code.
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3.4.STRENGTHENING OF PLANNING AND ANALYSES CAPABILITIES

The Consultant shall support TANESCO to work with the EAPP and SAPP planning
committees to prepare and maintain a PSSE power system model. TANESCO has an
obligation to conduct their own ongoing analyses to fulfil their role as a considerable
trading/ wheeling / interconnection hub in the EAPP / SAPP context.

These planning and analyses activities shall include: -

a) Developing a simplified load flow model where the TANESCO system and
neighboring countries are modelled as single busses / generators / loads
/llines where only the interconnectors and associated loadings are simulated
to get a basic understanding of the look and feel of how inter-country
operations could materialize in future;

b) Developing and maintain an accurate ENERGY and DEMAND supply and
demand projection model to determine and predict trade surpluses and
deficits within the country and also that of potential trade partners which can
be direct or close neighboring countries;

c) Develop and maintain a regional master planning model to calculate
present and future cost of imports & exports on a competitive analysis basis
to guide decisions in future trade transactions and the needs to invest in
own generation and transmission;

d) Based on the above, maintaining/obtaining load flow analyses to continually
monitor present and future transfer capacities and incremental flow
analyses for wheeling charge calculations;

e) Review, develop and maintain a model for determining the incremental cost
of transmission at country level for cross border power tariff and wheeling
trade transactions. This, to the extent possible, should be based on agreed
regional or power pool wide wheeling costing models;

f) Conducting static and dynamic analyses of the national and interconnection
systems to predict performance as it is evolving in the interconnected mode
to ensure safe and stable operations at regional level including;

g) Conducting small signal stability analysis to ensure compliance and
identifying the requirement for Power System Stabilizers (PSS) where
necessary;

h) Conducting transient stability compliance analyses to determine the need
for Single Pole Auto Reclosing and Out of Step Relays;

i) Conducting Transmission Reliability Margin (TRM) analyses to ensure
Frequency Stability Compliance through primary and secondary operating
reserves and under frequency load shedding plan;
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J) Ensuring that transfer capacity between Tanzania and neighbors, in the
dynamic analyses, achieve the maximum transfers possible when tripping
one (N-1) of the interconnection lines; and

k) Establishment of TANESCO Transmission System Operation defensive
plans.

3.5. PROCUREMENT OF WORKS CONTRACTOR(S)/ SUPPLIER(S)

The activities towards procurement proficiency shall include: -

a) ldentifying through gap analysis and mitigation and preparing procurement document
including corresponding bills of quantities (BoQ) for all the additional equipment,
hardware/software and materials needed in the areas of System Stability
requirements; Power System capability; Audit of Protection Systems and Settings;
AGC and ACE hardware, software and communication equipment; Interconnection
line protection studies; SCADA, Telecom and control systems; Metering; PQ
Analyzers; and any other areas as may be identified in the forthcoming EAPP IC
compliance self-assessment update for TANE S C Odpeyational readiness for
interconnection;

b) Estimate the procurement and labor costs of the additions;

c) Prepare and submit the Project Plan describing the scope, schedule and estimated
cost of the needed additions;

d) Prepare the Technical Specifications for each individual solution or equipment lots for
the procurement package(s);

e) Draft and prepare to completion (with TANESCO Procurement support) the bidding
documents;

f) Handling of queries and clarifications during bidding phase;

g) Assist TANESCO in evaluation of the bids;

h) Participate in negotiations with potential bidder(s) as well as to prepare draft
contract(s);

i) Assisting in handling of complaints during cool off period;
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PHASE II: BASED ON 12 MONTHS TIME BASED CONTRACT

Upon completion of the phase | activities, the consultant shall commence phase Il
(implementation activity) from the Contract Effective Date with Contractor/ Supplier or
upon receipt of notification of the Client. The Phase-Il shall include among others the
Management and Supervision of Contractor&/Supplier Engineering Design, Manufacture,
Supply, Construction, Installation, Testing and Commissioning of the identified equipment
under Phase-l necessary for compliance with the operational and technical readiness
requirements for power trade.

These activities towards procurement proficiency shall include;
1 INSTALLATION SUPERVISION OF EQUIPMENT TO IMPROVE OVERALL
OPERATIONAL AND TECHNICAL READINESS FOR POWER TRADING

The consultant shall supervise the installation, testing and commissioning of the
necessary equipment that are required to ensure compliancy and improve overall
operational and technical readiness for power trading. These activities shall
include;

a) Supervise the installation of the needed additions i.e. equipment& and
software systems where required;

b) Assist TANESCO in overseeing the testing and acceptance of installed
solutions; and

c) Assist TANESCO Operations in hands-on testing/training/utilization of the
solutions.
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4. REPORTS AND TIME SCHEDULES

4.1 The Consultant shall implement the Task 3.1 through Task 3.5 within eighteen
(18) months from the effective date of the contract as Phase-l under this
assignment. The Task 1 under Phase-Il shall be implemented within eighteen
(18) months from the commencement date of Phase-Il. The Phase-Il is tied up
with the receipt of notification letter from the Client to proceed with the provision
of consultancy services (coordinating the implementation of activities and/ or
ToR developed in Phase-I (Task 3.1 through Task 3.4).

4.2 The Consulting firm shall commence the assignment in Dodoma, the head office
of TANESCO in Tanzania and thereafter shall undertake field missions and
desktop research from their respective home station as well as all regions of
Tanzania. The Consulting firm shall visit stakeholders which represent a
balanced sample of key stakeholders like TANESCO, EWURA, Ministry of
Energy, AFD, EU and WB;

4.3 The Consulting firm shall closely work with TAZA Project Managers and Overall
Project Manager and TAZA Project Implementation Unit (PIU) and other WB,
AFD/EU departments responsible for the power sector in undertaking this
assignment, and shall report to the Overall Project Manager.
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5. DELIVERABLES

5.1 During the course of the assignment, the Consulting Firm shall provide
TANESCO and project financiers with the following: -

DURING PHASET I:

5.1.1 Preparation of Inception Report:

The consultant shall prepare an inception report based on the
understanding of the ToR which shall include but not limited to work
methodology to be used while performing the assignment, implementation
schedule and mobilization plan of the consultant. The consultant shall
ensure that, all recommended training, capacity building and identified
needs assessment gaps are different from other ongoing projects to avoid
duplication of the same.

5.1.2 Preparation of Detailed Training Report:

The report shall include details of trainings conducted to relevant
stakeholders both High level and technical as per ToR hereof item 3.1.1 (a)
T (m) showing the contents, mod/methodology of delivery, significance and
impact of the same. The consultant shall ensure that the conducted
trainings are not included in the capacity building activities expected or on
going in the same project under AFD/EU financing in order to avoid
duplication. After completion of the training assignment, the consultant shall
furnish the Employer with all relevant training materials including latest
editions of international standards and any specific analysis tools with multi-
user licenses used during the trainings.

5.1.3 Capacity Building Activities:

The consultant shall conduct capacity building activities as provided for
under item 3.1.2. (a) i (b) of the ToR hereof. Prior to beginning of each
activity, the consultant shall prepare and submit to the Employer the
capacity building Programme including content, plan and methodology of
carrying out the assignment for approval by the Employer and WB/AFD/EU.
At the end of each activity, the consultant shall prepare and submit a
detailed report for each activity for Employer& and project financiersé
approval.
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5.1.4 Interconnection Compliance:

The consultant shall review and advise TANESCO on all aspects of
interconnection readiness through assessment of the current capacity and
infrastructure to operate in regional power trading. The consultant shall
identify all gaps in the operation and technical solutions to equip
TANES C O émanpower and national grid infrastructure and propose the
appropriate measures and way forward for the same. At the end of the
assignment under item 3.2 (a) i (w) of the ToR hereof, the consultant shall
prepare a comprehensive report on the identified gaps on the operation of
TANESCO grid network and recommend the appropriate mitigation
measures to be taken including design, supply, installation, testing and
commissioning of hardware/software to improve the entire grid network.

5.1.5 Commercial Readiness and Compliance Activities:

The consultant shall ensure TANESCO Power Trading Unit is established
in order to achieve economic and technical efficiencies. The consultant shall
propose options in the course of executing the assignment for the
appropriate staffing, experience and skill-set requirements and job
description for each member of the unit. Upon completion of the activities
under section 3.3 (a) i (h) as per ToR hereof, the consultant shall prepare
a report showing the proposed unit, structure, team composition, function
of each section and/or team under the unit and mode of operation as well
as limitations if any.

5.1.6 Strengthening of Planning and Analysis Capability Activities:

The consultant shall assist TANESCO team in building capacity on planning
and analysis of the Power System using the appropriate tools of the same.
The consultant shall also participate in the preparation of load flow analysis
model for TANESCO with respect to other interconnecting countries under
SAPP and EAPP. In the course of the assignment, the consultant shall
support TANESCO on working with planning committees under SAPP and
EAPP to prepare and maintain a PSSE power system model. At the end of
the assignment under items 3.4 (a) 1 (k) as per ToR hereof, the consultant
shall produce a detailed report on the proposed way forward for sustainable
planning and analysis of the network.
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5.1.7 Monthly Progress Reports:

The consultant shall prepare monthly progress report detailing activities
conducted in the reporting period. The report shall be furnished to the Client
in Five (5) Hard Copies and in soft copy (editable and pdf) format, not later
than the tenth (10") day of the following month, where so instructed by the
Employer, the Consultant shall review the report and resubmit the revised
report to the acceptable extent by the Employer at no costs. The reports
must include the ToR for Phase-Il activities on the proposed mitigation
measures in the particular reporting month. Furthermore, the Consultant
shall report the Activity Plan for the next reporting month distributed/
detailed from week 1 to week 4.

5.1.8 Quarterly Progress Reports (three months report):

The Consultant shall prepare quarterly progress report(s) detailing activities
conducted in the reporting quarter. The report shall be furnished to the
Client in Five (5) Hard Copies and in soft copy (editable and pdf) format not
later than the tenth (10") day of the following quarter, where so instructed
by the Employer, the Consultant shall review the report and resubmit the
revised report to the acceptable extent by the Employer at no costs. The
Reports must include the ToR for utility-to-utility twinning Programme
developed in the particular reporting quarter. Furthermore, the Consultant
shall report the Activity Plan for the next reporting quarter distributed/
detailed from month 1 to month 3.

5.1.9 Project Closure Report (Phase-I)
The consultant shall prepare a detailed Project Closure Report entailing all
training conducted during the particular phase and the detailed analysis of
the TANES C O oOisfrastructure on readiness for interconnection and
including trading (Commercial Readiness) as provided for in the ToR. The
report shall also provide different technical solutions for each particular
identified gap and recommendation of a justifiable optimal technical solution
which is also cost effective. The Report shall also include the status of
progress on the establishment, staffing, and training of power trade unit at
TANESCO. The report must be submitted to the Client ten (10) days ahead
of the end of Phase-I for review by TANESCO and AFD/EU/WB. The Final
Report for Phase-I, must be submitted to TANESCO within seven (7) days
from receipt of review comments on the draft Project Closure Report for
Phase-I. Please, note that the Report shall not be final unless is cleared/ or

Page 24/39



TANESCO = Tanzaniai Zambia Transmisson

<

Termsof Reference(ToR) for Undertaking 7 %r c o InterconnectorProject(TAZA)
TANESCOGs Systemd Readinessfor | nterconnection
Under TAZA Project TZ-TANESCO-262995CS-QCBS

no-objected by Employer including other Project Stakeholders irrespective
of number review iterations or the number of comments and the issue batch.
In addressing the review comments, the Consultant shall not charge the
Employer.

DURING PHASET II:

The Phase-ll involves implementation of ToR developed in Phase-l for the
recommended technical solutions to equip T A E N S Cr@fwesrk infrastructure for
interconnection and operation under the power pool environment. The Phase-Il
may be implemented by the same consultant upon successful completion of
Phase-I, and upon receipt of notification from the Client, within four (4) weeks from
the approval of Final Report of Phase-I, in the form of letter to proceed with Phase-
[l (implementation of technical solution). Failure to receive such notification within
the specified period hereinabove, then the Phase-Il under this assignment shall
be deemed null and void; and the Employer reserves the right to request the other
shortlisted firms under the Tender hereof to submit their Proposals (Technical and
Financial) for Provision of Consultancy Services for Management and Supervision
of Contractor® Engineering Design, Manufacture, Supply, Construction,
Installation, Testing and Commissioning of the Regional Interconnection
facility(ies). Therefore, the Consultant must indicate separate costs for provision
of Consultancy Services under Phase-I and Phase-lII.

5.1.10 Procurement Activities:

The consultant shall in collaboration with  TANESCO conduct any
procurement activities identified by Phase-lI Consultant and could not be
executed due to any reasons. Such procurement(s) precludes the Works
Contractor/ or Supply and Installation Contractor for the assignment hereof.
Therefore, the Consultant under Phase-Il shall be fully responsible for
undertaking preparation of Expression of Interests, Request for Proposals,
Standard Procurement Notices, Bidding documents in compliance with the
prevailing World Bank Standard Procurement Document, Timely
preparation of Clarifications Responses, Addendums, Evaluation and
Preparation of Evaluation Report(s), Negotiation, Drafting Contract and
Contract Award.
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5.1.11 Supervision of the works
The consultant shall supervise in liaison with TANESCO the design,
manufacture, supply, construction, installation, testing and commissioning
of all additions to the network and operations of the same as per ToR.

5.1.12 Monthly Progress Reports:

The consultant shall prepare monthly progress report detailing activities
conducted in the reporting period. The report shall be furnished to the Client
in Five (5) Hard Copies and in soft copy (editable and pdf) format, not later
than the tenth (10") day of the following month, where so instructed by the
Employer, the Consultant shall review the report and resubmit the revised
report to the acceptable extent by the Employer at no costs. Furthermore,
the Consultant shall report the Activity Plan for the next reporting month
distributed/ detailed from week 1 to week 4.

5.1.13 Quarterly Progress Reports (three month sr@ports)

The consultant shall prepare quarterly report detailing activities conducted
in the reporting quarter. The report shall be furnished to the Client in Five in
(5) Hard Copies and in soft copy (editable and pdf) format not later than the
tenth (10™) day of the following quarter, such report is subject to approval
by Employer and other project stakeholders, where so instructed by the
Employer, the Consultant shall review the report and resubmit the revised
report to the acceptable extent by the Employer at no costs. Furthermore,
the Consultant shall report the Activity Plan for the next reporting quarter
distributed/ detailed from month 1 to month 3.

5.1.14 Project Close Out Report

The consultant shall prepare close out report for the implemented technical
solutions in the grid network. The draft Project Closure Report (Phase i II)
must be submitted to the Client ten (10) days ahead of the end of Phase-Il
for review and approval by TANESCO and WB/AFD/EU. The Final Report
for Phase-Il, must be submitted to TANESCO within fourteen (14) days from
receipt of review comments on the draft report. Please, note that the Report
shall not be final unless is cleared/ or no-objected by Employer including
other Project Stakeholders irrespective of number review iterations or the
number of comments and the issue batch. In addressing the review
comments, the Consultant shall not charge the Employer.
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6. THE CONSULTANT TEAM COMPOSITION & QUALIFICATION REQUIREMENT
FOR KEY EXPERTS

The selected consulting firm shall have its core business as consultancy in the power
sector especially in conducting operation and commercial readiness for regional
Power Trades and Capacity building.

The Consulting Firm must be highly qualified and should have sufficient experience
and track record of providing similar services related to the identification, design,
specifications, procurement and supervision of installation/testing of the necessary
equipment (by corresponding suppliers/contractors) that are necessary for
compliance with the operational and technical readiness requirements for regional
power trade between countries and Associated Regional Power Pools.

The Consultant shall submit evidence of firm's previous experience in similar projects,
as indicated above, in the Sub-Saharan Africa region and elsewhere. International
experience and experience with World Bank financed projects or other multilateral
financed projects (AfDB, ADB, etc) are necessary to carry out the assignment.

The consultant team is expected to have demonstrated experience with the power
sector and power sector reforms in the region; technical, operational and commercial
requirements of cross-border and regional power trade; international best practices in
operational and commercial readiness of utilities for power trade and corresponding
capacity building experiences; on the legal and regulatory environment for power
trade prevailing in the region; regional power pools and power industry associations;
data collection in utility companies and the power sector; production of reports and
fluency in English. In particular, the Team is expected to possess the following
expertise;

a) Team Leader /Lead Expert

(i) Atleast 15 years of experience related to power sector development;

(i) At least 10 years of experience in Power Systems design/Planning, out of
which not less than 5 years in Regional Power Systems operations and
Planning.

(i) Proven experience in cross-border and regional power sector projects in
EAPP/SAPP regions;

(iv) Shall have strong experience in working with utilities (preferably in
EAPP/SAPP regions), energy departments, Ministries and regulatory
agencies and/ or bodies and Regional power pools (SAPP and EAPP);
and
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(v) Master® degree in electrical or electromechanical engineering or
equivalent, higher degree will be an added advantage

(vi) Shall possess excellent writing and analytical skills

(vii) Excellent communication skills in English.

b) Energy Sector Specialist
(i) Atleast 10 years of experience in power sector development;
(i) Atleast 7 years of progressive experience in power transmission operations
and transmission line projects in Africa;
(iif) Bachelor® academic degree in electrical engineering or equivalent, higher
degree will be an added advantage

c) Dispatching Operation Expert

(i) At least 7 years of Experience in transmission grid operation, including
frequency control.

(i) Proven experience in operation or design of interconnected grid
(Experience in power trading / cross-border power transfer operations is
preferred);

(iif) Proven experience in grid control coordination or equivalent operation;

(iv) Bachelor® academic degree in Electrical Engineering or equivalent, higher
degree is an added advantage.

d) Power Market Design Specialist

(i) Atleast 10 years of experience in power market design to define balancing
capacity reserve for intermittent renewable energy. Experience in Africa
regionals cooperation is preferred.

(i) Experience in interconnected grid control coordination or equivalent
operation, which shares capacity reserve between transmission system
operators;

(iif) Experience in settlement activities of power market; and

(iv) Bachelor® academic degree in Energy economics, Electrical Engineering
or equivalent, higher degree will be an added advantage

e) Power Development planner
(i) At least 10 years of experience in planning integration into the grid in
transmission network.
(i) At least 7 years of experience in cross-border regional cooperation is
preferred;
(iif) Experience in conducting power development planning using simulation
models like WASP IV; and
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(iv) Bachelor®& academic degree in Electrical Engineering, energy economics
or equivalent, higher degree will be preferred.

f) SCADA/ EMS Expert

(i) Atleast10ye a regpérience in operation or design of interconnected grids;

(i) At least 7 ye a r exp@rience in designing and/or operating SCADA/EMS.
Knowledge on designing and/or operation of ICCP platforms will be
preferred,;

(iif) Experience in regional cooperation is preferred; and

(iv) Bachelor® academic degree in Electrical Engineering or equivalent, higher
degree will be preferred.

g) System Planning Expert
(i) Atleast 10 years of experience in Grid power system planning;
(i) Experience in regional interconnection lines is preferred; and
(iif) Bachelor® academic degree in Electrical or electromechanical Engineering
or equivalent, higher degree will be preferred

h) Protection and Communication Expert
(i) Atleast 10 years of experience in Protection and Communication Planning
in Power Systems, out of which not less than 5 years in Regional Power
Systems Protection and Communication Planning.
(i) Bachelor® academic degree in Electrical or electromechanical Engineering
or equivalent, higher degree will be preferred.

i) Procurement Expert
(i) At least 6 years of experience in Procurement Activities in Energy/
Electricity Sector;
(i) Experience in regional interconnection projects; and
(i) Bachelor@ academic degree in Engineering field or Procurement and
Supply Chain Management or equivalent higher degree will be preferred

In addition to the above-required key experts, the proposing entities should also include
in their technical proposal, in the personnel work plan and in their financial proposal all
other A on-key exp e r treguired in accordance with their proposed approach and
methodology.

The consultant must also determine and indicate the number of person-months for which
each key or non-key expert will be required. The following non-key and non-mandatory
experts (international or national) are recommended to consider including in their team:
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(i) Policy expert
(i) System analysis expert
(iif) Energy economist

The indicative tentative staff time required for the assignment is 46 Man-Months
(Home- Office) and 91 Man-Months (Field) as estimated in the table below: -

Table 1. Proposed Key Experts (Phase i1 | & Il)

SIN | Key Experts Proposed T?me (Man - Months)
Home Office Field
1 Team Leader /Lead Expert 9 15
2 Energy Sector Specialist 6 12
3 Dispatching Operation Expert 2 4
4 Power Trading Specialist 4 4
5 Power Development planner 4 6
6 SCADA/ EMS Expert 2 4
7 System Planning Expert 6 8
8 Protection and Communication Expert 4 6
9 Procurement Expert 1 12
Recommended Experts
1 Policy expert 1 8
2 System analysis expert 3 5
3 Energy economist 4 7
4 System Commissioning and Testing 0 4
Engineer i Applicable only for Phase Il
Total Man-Months 46 91
Total Man-months (Home and Field) 137
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Table 2: Proposed Key Experts for Phase 1 Il

S/N Key Experts

Proposed
Time!

Team Leader /Lead Expert

Energy Sector Specialist

Dispatching Operation Expert

Power Trading Specialist

Power Development planner

SCADA/ EMS Expert

System Planning Expert

Protection and Communication Expert

OO N0 PR W NP

Procurement Expert

[ERN

Policy expert

N

System analysis expert

3 Energy economist

Total Man-Months

7. Implementation Schedule

The assignment will be implemented in two phases each phase over 12 months
totaling to 24 months and the consultant shall prepare and submit for clie n tappsoval
an implementation schedule for the complete implementation of all of the above two

phases.

8. Reporting Requirements

The consultant shall prepare and submit for client review and approval the following

reports: -
a)
b)

Inception report and implementation schedule with consultant 6 s bilimation plan
Monthly progress report detailing progress of consultancy services undertaken

during the reporting period, issues for client notice that requires immediate
attention to resolve and upcoming deliverables including invoicing plan;

c)
d)
e)

Quarterly progress report;
Project completion report; and

Other reports as per deliverable and payment schedule.

1 Consutant to propose alocaion of Relevant Key-Staff that shall be responsible for Management and Supervision of design,
manufadure, sypply, construction, install ation, testing and commissioning of fadlities/ equipment for power tradeoperations
and acordingly proposein line with the project implementation schedule their participation for the assignment hereof and the

corresponding professional hourly rates.
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9. Deliverables and Payment Schedule
The deliverables and payment schedule will be as indicated below based on completion
and approval of each of the above six (6) tasks.

The contractor shall receive an advance payment amounting to 10% of the total contract
amount to be recovered in the first four deliverables. The paid Advance Payment shall be
reimbursed in full deductible in pro-rata basis within the period prescribed for Phase-I
herein. The invoice for Advance Payment shall be submitted together with the Advance
Payment Guarantee issued by reputable Local Commercial Bank of the Client &suntry.

Table 3: Time line, Deliverables and Payment Schedule for Phase - |

S/No. Deliverables Payment % Time Line
(Month)
1. Inception report including the implementation 10 1

schedule with consultant® mobilization plan
Upon submission and approval of Training report
for task 3.1.1 (&) i (m); and Upon submission

2. and approval of each capacity building activity 15 8
under task 3.1.2 (a) i (b).
3 Upon completion of interconnection compliance 20 10

activities for tasks 3.2 (a) through (w)

4 Upon completion and approval of the commercial
readiness and compliance activities under 15 10
section 3.3 (a) to (h)

5 Upon completion of the strengthening of planning
& analysis capability activities under 3.4 (a) to (k)
6 Upon completion of intended procurement
activities and signing of contracts with Supply/ 20 12
Works Contractor/ Institution

20 10
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10.ANNEXES:

10.1. TANESCO Connections to Neighbors

TANZANIA

..<'l / L— ~
Landit | \ \ MOZAMBIQUE

\

N o \
ompty | * 4y nots Kets

Mwanza - Musoma - Nyamongo and Shinyangai Lusu i Taboralines are the
existing 132kV lines therefore should be animated by blue solid color
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10.2. Tanzania linking the EAPP & SAPP

PROJECT LANDSCAPE

DEMAND / SUPPLY / NETWORK
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10.3. Major Planned Interconnectors

- Planned Interconnectors

= Existing Interconnectors

. Eastern Africa Power Pool

. Southern African Power Pool

EA & SA Power Pool
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10.4. Transmission Lines in the pipeline

~ '

m’&' . Gon;oll

Ngaka |

Page 36/39



TANESCO = Tanzaniai Zambia Transmisson

D

Termsof Reference(ToR) for Underteking ‘ 7 %’- c o InterconnectorProject(TAZA)
TANESCOGs Systemd Readinessfor | nterconnection '

UnderTAZA Project TZ-TANESCO-262995CS-QCBS

10.5. Regional Corridors Linking Tanzania
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