S System Operator Performance Sandards

SYSTEM OPERATION PERFORMANCE STANDARDS
[DRAFT]

GLOSSARY AND DEFINITIONS

Any word or expression defined in the General Electricity Law or the Grid Code or the
Distribution Code and that is not defined otherwise in this Performance Standards shall

have, unless the contrary intention appears, the same meaning and interpretation when
used in this Performance Standards, including its Annexes.

When applying the provisions contained in this Performance Standards, and unless

otherwise specified or the subject matter or context otherwise requires or is inconsistent

therewith, the following words and expressions shall have the following meaning:

e Alert Condition mean the network condition in which all the relevant parameters

are inside their limits and no load has been disconnected but, after an Event,
contingency or operational problem, in whole or part of the Transmission System, it
will result in unacceptable conditions because flows and/or voltages will be outside
the limits stated in the Grid Code, or some Load will be disconnected.

Ancillary Services means the electrical services that enhance the stability and
reliability of transmission, including frequency regulations, spinning reserves,
voltage control and black start capability.

Annex means an annex of this Performance Standards.

Annual Operational Audit means the operational audit, conducted by an
independent expert or expert audit team, the System Operator shall conduct every
year, to comply with the conditions imposed in its license.

Area Control Error (ACE) means the driven variable for the Automatic
Generation Control. It is calculated as the difference between scheduled and actual
interchanges plus the frequency deviation multiplied by a constant.

Automatic Generation Control (AGC) means the computer program that, running
in Real Time, calculates every few seconds the ACE, and, in accordance with its
sign and absolute value sends direct orders to selected Power Plants to increase or
decrease their outputs.

Bulk Supply Licensee means the holder of the bulk supply licence granted
under Articles 28 and 35 of the General Electricity Law.

Bulk Supply Point (BSP) means:

- For aDigtributor: The Medium Voltage bus bar of the Substation that is used
for wholesale of eectric power from the Bulk Supply Licensee to a Digtributor
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- For a Principa Consumer: The Connection Point between the Transmission
Licensee and the Principa Consumer, as reflected in the corresponding
Connection Agreement.

Centrally Dispatched Generation Unit (CDGU) means a Generation Unit subject
to dispatch by the System Operator.

Condition means a condition in this Performance Standards.

Connection Point means the site at which the User connects its User’s Equipment
to the Transmission Licensee, as reflected in the corresponding Connection
Agreement.

Contingency Plan means a plan prepared by the System Operator with written
instructions to the operator, listing the immediate procedures and/or actions to be
taken by him (or her), in case a specific contingency appears in the Transmission
System. Specific Contingency Plans need to be developed every time the
Operational Studies indicates the Minimum Security Criteria could not be achieved.

Control Area means a definite portion within the Transmission System where the
Frequency and Interchanges with other Control Areas are controlled by the
Secondary Regulation system.

Control Bus means a 400 or 132 kV busbar whose voltage it is considered
representative of the voltage level in a group of buses adjacent (or near) to it.

Daily Indicative Running Notification (DIRN) means an advanced generation
notice issued by 12:00 am. on the day ahead of the scheduled day detailing by
CDGU the anticipated requirements from such CDGU during the period covered by
the indicative running notification, usualy the 24 hours of the following day.

Defence Plan means the plan prepared by the Transmission Licensee and the
System Operator which determines a set of minimum procedures to protect the
Transmission System against widespread disconnections, abnormal overload of
Transmission Equipment or voltage collapse.

Distributor means a holder of adistribution and retail supply licence or concession.

Electric System means the system consisting of power stations, the Transmission
System, the distribution system, and control centres and required equipments for
their operation.

Emergency Condition means a condition in the Electric System when a
contingency or an incident produces an Interruption (Partial or Total) to more than
one Bulk Supply Point or, voltage and/or flows are outside the limits specified in the
Grid Code in a significant portion of the Electric System.

Ener gy means, unless otherwise qualified, active energy.

ERC means the Electricity Sector Regulatory Commission constituted under the
General Electricity Law.

Event means an unscheduled or unplanned (athough it may be anticipated)
occurrence on, or relating to, the Electric System including faults, incidents and
breakdowns, and adverse weather conditions being experienced.
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Force Majeure means any circumstance not within the reasonable control of the
affected party, but only if and to the extent that (i) such circumstance, despite the
exercise of reasonable diligence and observing prudent industry practice, cannot be,
or be caused to be, prevented, avoided or removed by such party, and (ii) such
circumstance materially and adversely affects the ability of the affected party to
comply with its performance obligations under this Performance Standards, and
such party has taken all reasonable precautions, due care and reasonable alternative
measures in order to avoid the effect of such event on the affected party’s ability to
perform its obligations under its performance obligations under this Performance
Standards and to mitigate the consequences thereof.

General Electricity Law means the General Electricity Law No. 64 of the Year
2002 or any amendments thereto or any other law that replaces the said law.

Gross Demand means the tota Load demand, including transmission and
distribution losses and the Generation Units auxiliaries.

Generation Licensee means the holder of the generation licence granted under
Articles 28 and 320of the General Electricity Law.

Generation Unit means a conversion apparatus including auxiliaries and
associated equipment, functioning as a single unit, which is used to produce electric
energy from some other form of energy.

Gross Gener ation means the Energy generated by a Generation Unit, measured at
alternator terminals.

High Voltage (HV) means a voltage level exceeding 33 kV.

Interconnection Lines (Tie Lines) means the overhead or underground
transmission lines that interconnect Jordan Transmission System with neighbouring
countries.

Interruption means the interruption of electricity supply to a Distributor, Principal
Consumer or to agroup of Distributors or Principal Consumers.

EILLJST System means the interconnection formed by Egypt, Irag, Lebanon,
Libya, Jordan, Syria, and Turkey power systems.

Line and Frequency Control (L FC) means the type of control that it is used within
the AGC where the ACE is calculated taken into account measurements of the
interchanged power with neighbouring areas and system fregquency.

Line Flow amount of current that circulates in a transmission line measured in
Amps, MVA or the couple MW and MVAr

L oad means an entity or electrical equipment that consumes Energy.

Load Shedding Scheme means a specia protection scheme that automatically
disconnect part of the Load from the network in cases in the frequency reaches a
pre-specified low limit. The objective of the Load Shedding is to prevent the
frequency reaches a value where the Generation Units trip, for security purposes.

Low Voltage means a nominal AC voltage level not exceeding 1 000V between
phases or 600V between a phase and earth or aphase and neutral.
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Medium Voltage (MV) means a nominal AC voltage exceeding Low Voltage and
equal or less than 33 kV.

Merit Order means the prioritised list, produced by the Bulk Supply Licensee, of
the CDGUs declared available, which gives the order in which such unit will be
loaded in accordance with the provisions stated in the Grid Code.

Minimum Security Criteria means the security criteria that the System Operator
must accomplish when conducting the operational studies, the week and day ahead
dispatches, and during real time operation.

N-1 Criterion (in the System Operation Performance Standards) means an
operative criterion it is fulfilled when following a first loss of a circuit forming part
of the transmission network expected to be available (at the operational planning
phase), or actually available (in real time operation) following conditions are met:
(i) There is no violation of the operative limits (such as voltage or equipment
loading) which would lead to cascading disconnection, abnormal operation of the
system or inadmissible overloading of apparatus or plants; (ii) there is no supply
interruptions to any User, other than those connected to a single radial Transmission
Circuit which has been lost; (iii) there is not loss of power stability; (iv) the system
can be restored to Normal or Alarm Conditions through network re-configuration,
running out of merit generation, and/or activating available tertiary reserve within
30 minutes following the incident.

Net Generation means the Energy generated by a Generation Unit actually
delivered to the Transmission System. Net generation is equal to the Gross
Generation less any generation utilized for that unit’s station service or auxiliaries.

Net Interchange means the tota Energy interchanged thorough the International
I nterconnections.

Nominal Limit means the maximum flow that at which a Transmission Equipment
is designed to continuoudly operate.

Normal Condition means the condition in the Transmission or Distribution System,
as applicable, when the system frequency, voltage, and transmission and/or
distribution lines and equipment loading are within their normal operation limits and
the system accomplishes the Security Criteria.

Operation Book means the files (either in paper or electronic format) where the
operator(s) of the National Control Centre register all the relevant operations and
incidents that occurred in the Electric System during real time operation.

Operation Agreement means the agreement made between the System Operator
and a Distributor or Principal Consumer that is used to coordinate the operation at a
Bulk Supply Point, containing, at least, the voltage profile that should be
maintained at the Connection Point.

Operation Planning means a series of tasks and activities carried out by the System
Operator in order to predict the operation conditions for a future time frame. In
order to accomplish it, load forecast, generating schedule, network maintenance
Outages and system constrains and priorities need to be considered. It is normally
conducted in aweek or aday ahead basis.
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Operational Studies means a series of studies that the System Operator must
conduct, in a week and day ahead basis, to determine if the Minimum Security
Criteriais achieved in future planned operation.

Operative Limit means the maximum flow that a single Transmission Equipment
can support due to system security criteria. Under certain circumstances, may be
lower than the Nominal Limit.

Outage means the removal of service of any equipment or facility or any full or
partia unavailability that prevents it to adequately perform the function for it was
designed.

Performance Indicator (In the System Operator Performance Standards) means a
parameter (measured or calculated) that is related to System Operator activities.

Perfor mance Standar d means the System Operator Performance Standards Code.

Power Plant means a set of Generation Units included in the same Generation
License.

Primary Regulation means the automatic response of a synchronized CDGU to a
fall or rise in system frequency, which requires changes in the CDGU output to
restore frequency back to the target limits.

Primary Reserve is the amount of available capacity in selected synchronized
CDGUstthat contributes to Primary Regulation. Primary Reserve response should be
fully available within 10 seconds and sustainable for a further 20 seconds.

Principal Consumer means a consumer which is directly connected to the
Transmission System and supplied by electric power from the Bulk Supply
Licensee.

Restoration means the group of actions taken in order to restore the system from an
Emergency Condition, to a Normal Condition.

RM S means the root-mean-square.
SCADA means Supervisory Control And Data Acquisition

Secondary Regulation means the functionality that allows a system to correct the
frequency, interchange or ACE errors in an automatic close loop. In order to
perform Secondary Regulation, enough Secondary Reserve shall be placed in
synchronized selected CDGUs, with a capability to raise or lower its generation
within 30 seconds from the time the frequency or interchange error took place, and
which is sustainable for aperiod of at least 30 minutes.

Secondary Reserve means the amount of available and synchronized power
required to perform Secondary Regulation.

Security Criteria means the set of constrains that the Electric System must
accomplish.

Spinning Reser ve means the addition of Primary and Secondary reserve

Stress Limit means the maximum flow that a single Transmission Equipment can
support for a maximum of 20 minutes without equipment damage or reduction in its
useful life.
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System Losses (in the System Operation Performance Standards) means the
difference between Net Generation plus Net Interchanges with other interconnected
systems, minus the Energy delivered to the Distributors and Principal Consumers.

System Operator means the holder of the licence that authorises system operation
granted under Articles 28 and 34 of the General Electricity Law.

Tertiary Reserve means the amount of available power generation that do not
qualify as Primary or Secondary Reserve, and can be activated in no more than 15
minutes from the time the System Operator issues an order to activate it. Possible
changes in scheduled international interchange programs may be considered as
Tertiary Reserve, only in the cases they can be performed in the above mentioned
time frame.

Tie Line Control (TLC) means the type of control that it is used within the AGC
where the ACE is calculated taken into account measurements of the interchanged
power with neighbouring areas only.

Transmission Circuit means a Transmission Line or Transmission Transformer

Transmission Equipments (in the System Operation Performance Standards)
means all the equipments connected to the Transmission Network owned by the
Transmission Licensee. It includes Transmission Circuits and Subgtations, reactors,
capacitors and other related equipment required to control, monitoring or operate the
Transmission network.

Transmission Licensee means the holder of the transmission licence granted under
Articles 28 and 33 of the General Electricity Law, and that during the single buyer
model is aso the system operation licensee and the single bulk supply licensee.

Transmission Line means a HV overhead transmission line, underground cable or
combination of both, owned and maintained by the Transmission Licensee,
including its associated connection protection and control equipments. For
calculating performance indicators a Transmission Line will also include HV
breakers and isolators connected to the line, if applicable.

Transmission System has the meaning indicated in the Grid Code

Transmisson Transformer means a HV/HV transformer, or a HV/MV
transformer, owned and maintained by the Transmission Licensee, including its
associated connection protection and control equipments. For calculating
performance indicators a Transmission Transformer will include aso HV and MV
breakers and isolators, if applicable.

Restoration Plan means the Transmission System Restoration Plan defined in the
Grid Code (OC7 — Contingency Planning and System Restoration)

Substation means a facility at which one or more lines or transformers are switched
for operational purposes. It may include equipments different nominal voltages
levels.

User (In the System Operation Performance Standards) means a person or entity
that uses the Transmission System and related transmission facilities, including
generation, Distributors and Principal Consumers.
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Voltage Variation means the deviation of the RMS vaue of the voltage from its
nominal value, expressed in percent (percentage). Voltage Variation will either be of
short or long duration
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PART 2: SYSTEM OPERARTION PERFORMANCE STANDARDS

1 SECTION: GENERAL CONDITIONS
1.1. INTRODUCTION AND PURPOSE

1.1.1. This Part of the Performance Standards Code (System Operator Performance
Standards) establishes the rules, procedures, requirements and indicators for the
technical performance of the System Operator.

12. APPLICABILITY

1.2.1. This System Operator Performance Standards must be applied and used together
with the Grid Code or any other codes issued or approved by ERC that appliesto
the System Operator Licensee.

1.2.2. This System Operator Performance Standards applies to:
(8 The System Operator Licensee (NEPCO),
(b) The Transmission Licensee (NEPCO),
(c) TheBulk Supply Licensee (NEPCO),
(d) Distributors
(e) Generation,
(f) Principal Consumers
1.3. OBJECTIVES

1.3.1. The main objective of this System Operator Performance Standards is to
guarantee that the Jordan System Operator performs as required in the General
Electricity Law and Grid Code and that its performance is equivalent to the
international standards.

1.3.2. Inorder to achieve this objective, the following goals need to be obtained:

(8 To ensure that Operation Planning is done with cost minimization
compatible with System Security Criteria established in the Grid Code;

(b) To ensure that Ancillary Services are established with optimization criteria
and used properly to ensure an optimal operation, compatible with the
security criteria fulfilment.

(c) Toensurethat Real Time System Operation is performed according the Grid
Code Security Criteria.

(d) To ensure that in case of incidents in the Network, the System will be
restored to its normal conditions in the minimum possible time.

(e) To ensure that Governmental Authorities, ERC and other System parties
information requirements are attended in due time and accuracy.

1.4. CONFIDENTIALITY

1.4.1. Unless otherwise specifically stated in this Performance Standards, the ERC
shall be at liberty to publish the Performance Indicators, and performance results
of the System Operator Licensee to whom this Performance Standards gpplies.
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2. SECTION: SYSTEM OPERATOR ACTIVITIES
2.1.1. Theactivities of the System Operator will be classified as follows:

(8 Operation Planning, where the system conditions for a next period are
foreseen. Following aspects will be considered and evaluated:

(i) Loadisforecasted.

(i) Generation is scheduled, according with the minimum cost criteria
and following the Merit Order given by the Bulk Supply Licensee.

(iif) Preventive and Corrective Maintenance of Generation Units and
Transmisson Equipment are scheduled trying to attend the
Generation and Transmission Licensees requirements.

(iv) Ensure that the Security Criteria is achieved. In the contrary adopt
the required decisions that may affect the above mentioned aspects.

(b) Real Time Operation, where the system is monitored and operated in Real
Time, using the SCADA and other applications information:

(i) Under Norma Conditions, where economic criteria are used to
operate, the system is monitored in order to verify that al relevant
parameters are inside acceptable Operative Limits and, in case of
contingencies, the security criteria enforced.

(i) Under Alert Conditions, where security criteria is used to operate and
some parameters are outside their Operative Limits or other Security
Criteria is not achieved, the System Operator shall take appropriate
actions to take the system back to normal conditions.

(ilf) Under Emergency Conditions, where restoration criteria is used to
operate, the system has some or all areas in blackout or areas where
the values are out of acceptable limits, the System Operator shall
restore the system, in the shortest period of time compatible with the
generation and interconnection capacity and network availability.

2.1.2. During the Operation Planning and Real Time Operation, the System Operator
will collect and produce an important amount of information, which shall be
analysed and stored for auditing proposes or future use. Some part of this
information shall be made available, in agreed time, contents and format, to

(i) Ministry of Energy and Mineral Resources

(if)  Electricity Sector Regulatory Commission

(iif) Generation, Transmission, Distribution and Bulk Supply Licensees
(iv) Genera Public

3. SECTION: OPERATION PLANNING PERFORMANCE
3.1. LOAD FORECAST PERFORMANCE INDICATORS

3.1.1. Asrequired by the Grid Code (OC1, OC3 and SDC1), the System Operator shall
forecast the Gross Demand at different time frame levels:

(8 Multiyear for network expansion and long term generation requirements.
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(b) Yearly for medium term studies
(c) Weekly and daily for short term studies

3.1.2. Every week, before Wednesday 10:00 am., the System Operator shall produce
an energy demand forecast (WADF) for each day of the following week, starting
on Saturday. Copy of this weekly demand shall be submitted to the ERC, and
will be attached to Indicative Running Notification to be submitted to power
producers with CDGUS, according with the provisions of the Grid Code (SDC1).

3.1.3. Every day the System Operator shall update the weekly load forecast for the
following day, and produce a new hourly day ahead demand forecast (DADF).
The DADF will be used in operationa planning analysis and dispatch. A copy of
the DADF will be submitted daily to the ERC in electronic format before 2:00
p.m.

3.1.4. Forecasted demand values shall be compared with actual values &t the time
actual data will be available. Forecasts quality will be assessed through the
evaluation of the difference between the forecasted demand vaues (F,) and
actual demand values (A,) over a predefined period of time, and will be
evaluated using six Performance Indicators:

(8 MAEpa (Mean Absolute Error — Day Ahead Forecast): The average value
of the absolute error series of the day ahead forecasted demand, calculated
without sign.

(b) MAEwa (Mean Absolute Error — Week Ahead Forecast): The average value
of the absolute error series of the week ahead forecasted demand, calcul ated
without sign.

(c) MAPEpa (Mean Absolute Percent Error — Day Ahead Forecast): The
average value of the relative errors series of the day ahead forecasted
demand, calculated without sign.

(d) MAPEwa (Mean Absolute Percent Error — Week Ahead Forecast): The
average value of the relative errors series of the week ahead forecasted
demand, calculated without sign.

(e) MARGINpa (90% Percentile of the Relative Error — Day Ahead Forecast):
The absolute value of the relative error of the day ahead forecasted demand
that is not exceeded by the 90 % of the values in the predefined period of
time.

(f) MARGINwa (90% Percentile of the Reative Error — Week Ahead
Forecast): The absolute value of the relative error of the week ahead
forecasted demand that is not exceeded by the 90 % of the values in the
predefined period of time.

3.15. The calculation of the Load Forecast Performance Indicators will be done
by the System Operation Licensee on a monthly and yearly basis. When
caculated on a yearly basis, the pre-specified period of time mentioned above
shall be considered as a calendar year. When calculated on a monthly basis the
pre-specified period shall be considered from the beginning of the calendar year
up to the month the Performance Indicator is calculated.
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3.1.6. The detailed description and mathematical formulation of overall Performance
Indicators are established in Annex 1.

3.1.7. The ERC will assign the numerical values for the tolerances of each Load
Forecast Performance Indicator for the System Operation Licensee, taking into
consideration past performance and a benchmarking with other international
system operators.

3.1.8. The tolerances for the Load Forecast Performance Indicators shall be approved
by the ERC in each Tariff Review Period and may be different for each calendar
year during such period. The tolerances to be used for the first Tariff Review
Period are established in Annex 4.

3.2. GENERATION SCHEDULING

3.2.1. Generation scheduling is the activity that consists in determining the most
appropriate loading of the CDGUs at each moment, in order to supply the
forecasted demand a minimum cost, taking into account the required reserve
and network constraints.

3.2.2. Generation scheduling shall be performed at two different time frame levels: a a
week level (Week Ahead Generation Schedule - WAGS) and at a daily level
(Day Ahead Generation Schedule - DAGS).

Week Ahead Generation Schedule

3.2.3. Basad on the information supplied by the Bulk Supply Licensee, the System
Operator is obliged to prepare a Week Ahead Generation Schedule and an
energy balance statement, according with the criteria established in the Grid
Code. This generation schedule will be the basis to construct the Indicative
Running Notifications.

3.2.4. The Indicative Running Notifications will be sent by e-mail, internet posting or
fax to each Generation Licensee before Wednesday 10:00 am. of the week
before the actual dispatch will take place.

3.2.5. The Indicative Running Notification will cover the period Saturday 00:00 am. to
Friday 12:00 p.m. of the following week it has been issued, and will include at
least the following information for each individual CDGU:

(a) Date and time in which the unit is expected to be synchronized to the
network

(b) Date and time in which the unit is expected to be de-synchronized from the
network

(c) Expected load of the unit in the following week at least at:

(i) Daily minimum system Load

(i) Daily morning peak load

(iii) Daily evening peak load
(d) Expected total generated energy in each day of the following week
(e) Expected amount of fuel to be used in each day of the following week
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(f) Any other information the System Operator will consider relevant to be
communicated to the Generation Licensee.

The Indicative Running Notification submitted to each Generation Licensee will contain
dispatch information rdated to its generation units only.

3.2.6. Not later than Wednesday 1:00 p.m., the information of the WAGS finally
developed by the System Operator will be submitted to the Bulk Supply
Licensee, in order the total cost of the generation dispatch will be calculated
(BS-WAGS Report). The information to be sent to the Bulk Supply Licensee
shall include at least:

(a) Copies of the Indicative Running Notification submitted to each Generation
Licensee

(b) Information regarding the changes in the merit order provided by the Bulk
Supply Licensee that has been produced by the System Operator, with
indications regarding their reasons. The reasons will be catalogued as:

(i)  Network congestion
(i) Network Security

(iif) New Availability Notices received after the information from the
Bulk Supply Licensee was received

(iv) System test being or to be performed

(v) Ancillary services requirements

(vi) Technical constraintsin the raise or lower rate of the CDGUs
(vii) Other reasons (with clear explanations)

3.2.7. Not later than Thursday 10:00 a.m. the Bulk Supply Licensee will communicate
the System Operator the total cost associated with the decided WAGS. Once
this information will be received, the System Operator will prepare a WAGS
Resume Report that shall be send to the ERC not later Thursday 2:00 p.m. each
week, according with the formats described below (Monitoring and Control
Section).

3.2.8. The System Operator is obliged to keep registers of the Indicative Running
Notifications issued, and the BSWAGS Reports during at least three (3)
caendar years.

Day Ahead Generation Schedule

3.2.9. Basad on the WAGS, and taken into consideration the Day Ahead Demand
Forecast, the Day Ahead Amended Availability Notices (or any other
Availability Notice received since the moment the Indicative Running
Notifications have been issued) received from the Generation Licensees, and the
ancillary services required to safe and securely operate the system as indicated in
Ancillary Service conditions, the System Operator is obliged to prepare a Day
Ahead Generation Schedule, according with the criteria established in the Grid
Code. This generation schedule will be the basis to construct the Daily Indicative
Running Notifications (DIRN).

3.2.10. The DIRNs will be sent by e-mail, internet posting or fax to each Generation
Licensee before 12:00 am. of the day before the actual dispatch will take place.
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3.2.11. The DIRN will cover the period 00:00 am. to 12:00 p.m. of the following day it
has been issued, and will include at least the following information for each
individual CDGU:

(a) Date and time in which the unit is expected to be synchronized to the
network

(b) Date and time in which the unit is expected to be de-synchronized from the
network

(c) Expected load of the unit, for each hour of the following day (24 values)
(d) Assigned secondary reserveto the unit in the following day (24 values)
(e) Assigned tertiary reserve to the unit in the following day (24 values)

(f) Expected total generated energy in the following day

(9) Expected amount of fuel to be used in the following day

(h) Any other information the System Operator will consider relevant to be
communicated to the Generation Licensee.

The DIRN submitted to each Generation Licensee will contain dispatch information
related to its generation units only.

3.2.12. The information of the DAGS will be submitted to the Bulk Supply Licenseg, in
order the total cost of the generation dispatch will be calculated (BS-DAGS
Report). The information to be sent to the Bulk Supply Licensee shall include at
least:

(a) Copies of the DIRNs submitted to each Generation Licensee

(b) Information regarding the changes in the merit order required to provide
adequately Ancillary Services and safe and reliable operation of the system.

3.2.13. Not later than Thursday 2:00 p.m. every day, the Bulk Supply Licensee will
communicate the System Operator the total cost associated with the decided
DAGS. Once this information will be received, the System Operator will
prepare a DAGS Resume Report that shall be send to the ERC not later than
3:00 p.m. every day, according with the formats described below (Monitoring
and Control Section).

3.2.14. The System Operator is obliged to keep registers of the Daily Indicative
Running Notifications issued, and the BS-DAGS Reports during at least three
(3) calendar years.

Generation Scheduling Performance Indicator s

3.2.15. Week Ahead and Day Ahead Generation Scheduling shall be compared with
actual generation scheduling at the time actual datawill be available. Scheduling
adequacy will be assessed through the evaluation of the difference between the
forecasted cost values the week ahead (FCys), the forecasted cost values the day
ahead (FCys), and actud cost values (AC) over a predefined period of time, and
will be evaluated using four Performance Indicators:

(8 MADpa (Mean Absolute Difference — Day Ahead Scheduling Cost): The
average value of the absolute differences series of the day ahead dispatch
costs, caculated without sign.
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(b) MADwa (Mean Absolute Difference — Week Ahead Scheduling Cost): The
average value of the absolute differences series of the week ahead dispatch
costs, caculated without sign.

(c) MAPDpa (Mean Absolute Percent Difference — Day Ahead Scheduling
Costs): The average value of the relative differences series of the day ahead
dispatch costs, calculated without sign.

(d) MAPDwa (Mean Absolute Percent Difference — Week Ahead Scheduling):
The average value of the relative differences series of the week ahead
dispatch costs, calculated without sign.

3.2.16. The calculation of the Generation Scheduling Performance Indicators
will be done by the System Operation Licensee on a monthly and yearly basis.
When calculated on a yearly basis, the pre-specified period of time mentioned
above shall be considered as a caendar year. When calculated on a monthly
basis the pre-specified period shall be considered from the beginning of the
calendar year up to the month the Overall Performance Indicator is calculated.

3.2.17. The detailed description and mathematical formulation of overall Performance
Indicators are established in Annex 2.

3.2.18. The ERC will assign the numerical values for the tolerances of each Generation
Scheduling Performance Indicator for the System Operation Licensee, taking
into consideration past performance and a benchmarking with other international
system operators.

3.2.19. The tolerances for the Generation Scheduling Performance Indicators shall be
approved by the ERC in each Tariff Review Period and may be different for
each calendar year during such period. The tolerances to be used for the first
Tariff Review Period are established in Annex 4.

3.3. ANCILLARY SERVICES

3.3.1. Ancillary Services are the services which are necessary to operate the system in
a safe, secure and reliable way. These services, which will be procured by the
System Operator, include:

(8 The provision of sufficient regulating capability to meet fluctuationsin load
during rea time operation

(b) The provision of sufficient reserve capacity (secondary or spinning reserve)
to maintain power the scheduled interchanges and system frequency in
accordance with the specifications of the Grid Code, in case of network or
generation Outages,

(c) The provision of sufficient reserve capacity to return the system to the
Normal Conditions, and to restore the used reserves, after an Event that will
require the use of all or part of the spinning reserve (tertiary or non-spinning
reserve)

(d) The provision of reactive support to maintain the voltage in accordance with
the Grid Code specifications
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(e) The provision of black start capability to alow restoration of the power
system after a complete or partia black out.

3.3.2. At the moment the System Operator will produce the Week Ahead Generation
Digpaich and the Day Ahead Generation Dispatch, it shall make its best
endeavors to assure the Ancillary Services stated in Condition 3.3.1 are provided
according with the requirements stated in the Grid Code. In the cases that, due to
expected generation availability or network conditions it will be impossble to
achieve the requirements indicated in the Grid Code, this situation need to be
clearly stated in the WAGS Resume Report or the DAGS Resume Report as
correspond, submitted to the ERC. In those cases, the operation of the system
can not be catalogued as Norma Conditions.

3.3.3. In particular, the System Operator shall plan the future system operation (week
ahead and day ahead) assuring that following Ancillary Services are adequately
provided:

(8 Primary reserve: The amount of Primary Reserve and the expected
response of the Primary Regulation will be determined taken into account
the requirements indicated in the Grid Code (OC3 — Operating Reserve) or
as an application of signed international agreements with the interconnected
countries, whichever is higher. The System Operator shall determine the
amount of Primary Regulation required for each foreseen operational
circumstance, and to place Primary Reserve in specific selected units.

(b) Secondary Reserve: Secondary Reserve is designed to take over the
Primary Reserve after and to return the frequency and interchanges to the
targeted values. The amount of Secondary Reserve will be determined taken
into account the requirements indicated in the Grid Code (OC3 — Operating
Reserve) or as part of the signed international agreements between the
interconnected countries, whichever is higher. The System Operator has the
responsibility to calculate the amount of Secondary Reserve that required
for each foreseen operational circumstance, and to place it under the direct
Control of its AGC.

(c) Tertiary Reserve: There is not a specific criterion to determine the amount
of Tertiary Reserve required. The System Operator shall program sufficient
Tertiary Reserve to replace Secondary Reserve (if it is required) within a
short period after an incident takes place, under credible circumstances. In
conducting these analyses it shall be taken into account that being short in
Tertiary Reserve will probably affect Secondary Regulation Performance.

(d) Voltage Control: The amount of reactive support, provided by the CDGUSs,
shall be enough to assure compliance with the Real Time Operation
Performance Standards stated in Section 4.

(e) Black Start Capability: It shall verify that enough generation with black
start capability is available in the system, and that it is not affected by any
kind of restriction (such as fuel availability) or by maintenance operationsin
the transmission or distribution network.

3.3.4. The System Operator shall include in the Indicative Running Notifications and
the Daily Indicative Running Notifications, to be submitted to the Generation
Licensees, a detailed description of the expected amount of Ancillary Services
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that will be required from each CDGU to comply with this Performance
Standards.

3.3.5. Although no specific Performance Indicator is associated with Ancillary
Services programming, compliance with the above mentioned obligations will
be assessed by the ERC through:

(8) A satistical analysis of the daily and weekly information submitted by the
System Operator (WAGS Resume Report, DAGS Resume Report and AOS
Resume Report)

(b) Electric System performance following any significant incident.
(c) System Test performed

(d) Specific periodic analytical studies

(e) Periodic System Operator audits

(f) Based on the reaults of these analysis the ERC may decide the convenience
to introduce future Ancillary Services Performance Indicators, and its
associated targets.

34. PLANNED OPERATIONAL RISK LEVEL

3.4.1. The Grid Code establishes the criteria the Transmission System shall be planned.
The operation of the Power Systems must be performed in a way that will be
compatible with the criteria it have been designed and constructed.

3.4.2. Not later than 6 months following the approva and issuing of this System
Operation Performance Standards, the System Operation Licensee shall prepare
and submit to the ERC for approval, a report containing adequate description
and rationale of the Minimum Security Criteria to be adopted when conducting
operational studies, week and day ahead dispatches, and during real time
operation. The Minimum Security Criteria shall not be less strict than the N-1
Criterion (but can be stricter including some credible “double contingencies” as
consider appropriate), unless the economic burden imposed to the system in
particular cases (specific contingencies) justifies a relaxation. In this case,
enough supporting documentation shall be submitted, and a detailed Defense
Plan prepared to cope with these potential situations.

3.4.3. The above mentioned Minimum Security Criteria should be updated by the
System Operator from time to time to reflect changes produced in the Jordanian
power system or in neighbouring countries, or in signed interconnection
agreements. After the ERC approva of this Minimum Security Criteria it will
remain valid and enforceable, until a new one is submitted to the ERC and
approved.

3.4.4. Any equipment in the Transmission Network has a Nominal Limit (expressed in
MVA or A) which is normally dependant on the equipment design and the
external conditions. For this reason these limits can be different within the year
depending on wesather and temperature conditions.

3.4.5. In addition to the Nominal Limits, the Transmission Equipments can have an
Operative Limit, which is dependant on the system condition. The Operative
Limit will depend on the network conditions (equipment availability, generation
profile, international power interchanges and voltage profile), and on Minimum
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Security Criteria utilized. Operational Limits will be equal or lower than the
Nominal Limit. In the cases the Operative Limit is not specifically identified, it
will be assumed that is identical to the Nominal Limit.

3.4.6. There will be a third group of limits, the Stress Limits, which are the flows
(either in MVA or A) that can be maintained in a Transmission Equipment for a
maximum of 20 minutes without equipment damage or reduction in its useful
life.

3.4.7. The System Operator shall determine, for each Transmission Equipment in the
Transmission System, the Nominal Limit (or Nominal Limits in the case their
will be different under different external conditions), the Operational Limit (or
limits) corresponding to most usua operating conditions, and the Stress Limits.
These limits should be updated, from time to time, to reflect changes in the
equipment characteristics, network conditions and Minimum Security Criteria
utilized. They will be made avalable to any User which request such
information, and submitted to the ERC upon request or, at least, once every year.
These Nominal and Operational Limits will be used by the System Operator
when conducting the studies and analysis stated in 3.4.8.

3.4.8. Depending on the expected dispatch, generation or network availability and/or
other abnormal operating conditions, the System Operator should determine a
different set of Operative Limits for specific equipments, which will be used
during the period the expected Stuation is expected to remain.

3.4.9. At the moment the System Operator will produce the Week Ahead Generation
Digpatch and the Day Ahead Generation Dispatch, it shall make all necessary
Operational Studies and analysis in order to verify the achievement of Minimum
Security Criteria. If required, it will produce the required changes in the network
configuration and/or dispatching generation out of merit order to reach the
required security level. In the cases that, due to expected generation availability
or network conditions it will be impossible to achieve the above mentioned
security level, this situation need to be stated in the WAGS Resume Report or
the DAGS Resume Report as correspond, submitted to the ERC, indicating
which security criteriais not satisfied, and the operation of the system can not be
catalogued as Normal Conditions.

3.4.10. In conducting above mentioned studies, the System Operator can include some
specific and credible “double contingencies”, it considered appropriate,
according with the approved Minimum Security Criteria

3.4.11. In the event that the Minimum Security Criteria is expected not to be achieved,
and/or one or more of the “double contingencies” considered could generate an
Emergency Condition in the Transmission System, the System Operator shall
prepare a written contingency plan where the actions that shall be taken by the
operator, in case that contingency took place, shall be identified and listed. In the
cases the situation that generates the non achievement of the Minimum Security
Level is expected to last more than 3 months, and/or the credible “double
contingencies” considered can lead to an unacceptable situation in the
Transmission System, the actions contained in the contingency plan shall be
included in the Defence Plan.
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35. RESTORATION AND DEMAND CONTROL PLANS

3.5.1. Restoration of the Electric System, after a major incident followed by a blackout
or partial Blackout, is one of the key activities for a System Operator.
Restoration of the Electric System shall be coordinated activity, under the
System Operator responsibility, which will involve all the Users.

3.5.2. In order the restoration process will be as fast as possible, compatible with the
system security and respecting all priorities and constrains, the System Operator
shall coordinate with the involved Users a Restoration Plan with the contents
indicated in the Grid Code. This Restoration Plan may be amended and updated,
from time to time to reflect the changes produced in the Electric System, and the
lessons learnt from previous incidents and/or restoration processes.

3.5.3. In cases of insufficient generation to meet the expected or actual Load,
breakdown or other operational problems, the System Operator shall initiate an
automatic or manual demand reduction, as indicated in the Grid Code (OC7 —
Demand Control).

3.54. In order the demand reduction process will be done in a coordinated and
effective way, the System Operator shall coordinate with the Bulk Supply
Licensee and the involved Users the required procedures to exercise it, and to
compile the Demand Reduction Guidelines document, as indicated in the Grid
Code. These guidelines will be submitted to the ERC for approval.

3.5.5. Once the Demand Reduction Guidelines document is approved by the ERC, the
System Operator shall develop, and send to the ERC for approval, the Demand
Reduction Plans, for different levels of demand disconnection or reduction,
according with the approved guidelines, asindicated in the Grid Code.

4, SECTION: REAL TIME OPERATION PERFORMANCE
41. FREQUENCY

4.1.1. Although the frequency is one of the most important parameters to be controlled,
and a key factor in the quality of service, frequency control performance is a
shared responsibility among the system operators of the interconnected systems.
While interconnected with Syria and/or Egypt, the System Operator will be
almost unable to control the frequency in Jordan due to the reduced size of
Jordan Electrical System compared with the LEJSL System.

4.1.2. In the circumstances where the Jordanian Electric System is operated isolated
from the LEJSL System, control of frequency will became a full responsibility
of the System Operator. In those cases, the frequency must be maintained within
the limits stated in the Grid Code.

4.1.3. When the Jordanian Electric System is operated isolated from the LEJSL
System, the frequency shall be maintained:

(8 During Normal Conditions: 90 % of the time inside the limits established in
the Grid Code, “Under Normal Operation” row.

(b) During Alarm or Emergency Conditions: 99% of the time inside the limits
established in the Grid Code, “Under Stress Conditions” row.
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4.1.4. The Performance Indicator that will measure compliance with this obligation,
will be the relative amount of time, expressed in %, the frequency is outside the
limits indicated in Condition 4.1.2., measured over the period the Electrical
System operates isolated from LEJSL System.

4.1.5. The System Operator shall digitally register the frequency, taken at least one
sample every 30 seconds. These values, with its associated name, date and time
tag, will be registered and stored separately from other ssored SCADA values,
by the System Operator information system. Each sample shall have an
identification tag that will allow to statistically processing them in two groups:
Operation isolated from the LEJSL System, and operation interconnected with
the LEJSL System. The System Operator shall keep these registers, at least
during 2 (two) calendar years for auditing proposes.

4.1.6. The System Operator shall produce periodic statistical analysis of the stored data
(at least once a month) in order to evaluate frequency control performance, and
compliance with the obligation specified in 4.1.3 and to produce the monthly
and yearly reports indicated in Monitoring and Control section of this
Performance Standards.

4.2. SECONDARY REGULATION CONTROL

4.2.1. Secondary Regulation shall be exercised in a closed loop mode, by the System
Operator’s Automatic Generation Control (AGC).

4.2.2. Based on real time condition of the Electrical System, the System Operator has
the responsibility to continuously confirm or amend the amount of Secondary
Reserve programmed in the Day Ahead Generation Schedule, and to place it
under the direct Control of the System Operator’s AGC.

4.2.3. Compliance with Secondary Regulation performance will be based in the
registered values of the Area Control Error (ACE). The System Operator shall
digitally register the ACE, taken at least one sample every 30 seconds. These
values, with its associated name, date and time tag, will be registered and stored
separately from other stored SCADA values, by the System Operator
information system. The System Operator shall keep these registers, at least
during 2 (two) calendar years for auditing proposes.

4.2.4. The ACE must be permanently kept inside acceptable limits, and shall cross the
zero value (ACE=0) at least once every 15 (fifteen) minutes during Normal
Operation Conditions.

4.25. The Performance Indicators to measure System Operator performance in
Secondary Regulation will be:

(8 Average Time between Sign Changes (TBSCA): It is the average time,
during a pre-specified period, (expressed minutes) the Area Control Error
crosses the zero value (changeits sign).

(b) 95 Percentile of the Time Between Sign Changes (TBSC_95): It is the
value, during a pre-specified period, of the Time Between Sign Changes of
the ACE series, that it is not exceeded by more than 5% of the registered
values.
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(c) Maximum Time between Sign Changes (M_TBSC): It is the maximum
time, during a pre-specified period, (expressed minutes) the Area Control
Error has crossed the zero value (change its sign).

4.2.6. The calculation of the Secondary Regulation Performance Indicators will be
done by the System Operator on a monthly and yearly basis. When calculated on
ayearly basis, the pre-gpecified period mentioned above shall be considered as a
calendar year. When calculated on a monthly bas s the pre-specified period shall
be considered from the beginning of the calendar year up to the month the
Performance Indicator is calculated. The detailed description and procedures for
caculating Secondary Regulation Performance Indicators are established in
Annex 3.

4.2.7. The ERC will assign the numerical values for the tolerances of each Secondary
Regulation Performance Indicators taking into consideration past performance,
signed international agreements and a benchmarking with international System
Operators. The tolerances for the Performance Indicators shall be approved by
the ERC in each Tariff Review Period and may be different for each calendar
year during such period. The tolerances to be used for the first Tariff Review
Period are established in Annex 4.

43. VOLTAGE CONTROL

4.3.1. The System Operator shall make its best endeavours to maintain the voltage in
the Transmission System, and in the 33 kV Bulk Supply Points under its control
within the following range:

400 kV and 132 kV network | Within the limits stated in the Grid Code
(other than Bulk Supply Points) | (Normal Operation Conditions)

132 kV Bulk Supply Points 1. Within the limits established in the
Operating Agreement.

2. Within the limits established in the Grid
Code in the cases no specific indication
is included in the Connection
Agreement.

33 kV Bulk Supply Points 1. Within the limits established in the
Operating Agreement.

2. Within the limits indicated in the Grid
Code in the cases no specific indication
is included in the Connection
Agreement.

4.3.2. A Bulk Supply Point in 33 kV is considered to be under the System Operator
Control if the Transmission Licensee has agreed with the System Operator to
include the 33 kV busbar voltage measurements into the System Operation
SCADA system, and has transferred it the responsibility of maintaining the
voltage in this busbar within the above mentioned limits.

pdfMachine - is a pdf writer that produces quality PDF files with ease!
Get yours now!
“Thank you very much! I can use Acrobat Distiller or the Acrobat PDFWriter but | consider your
product a lot easier to use and much preferable to Adobe's" A.Sarras- USA



http://www.pdfmachine.com?cl

System Operator Performance Sandards

4.3.3.

In order to maintain the voltage within permissible limits, in the Transmission
Network, the System Operator shall use all the available means under its direct
control. Among them:

(8 Generating Units: Instruct the CDGUSs the voltage to be maintained at the
Connection Point, producing or absorbing reactive power, within the
operational limits established for these units.

(b) Transmisson Equipments:. Directly operate (connect or disconnect)
reactors or capacitors in the transmission network or instruct the
Transmission Licensee to perform such operations.

(c) Transmisson Transformers. Directly operate Transmission Transformers
on load tap changers, or instruct the Transmission Licensee to perform such
operations.

(d) Distribution Network: Control the power factor (or reactive demand) at the
Connection Points in order assure the active and reactive demand is within
the limits stated in the Connection Agreement.

Voltage Control in the Transmission Network

4.34.

4.35.

4.3.6.

4.3.7.

4.3.8.

4.3.9.

Voltages in the Transmission Network shall be kept within the above indicated
limits at least:

(8 95% of thetime in any calendar month
(b) 97 % of the time in any calendar year

Voltages in the Transmission Network shall be kept within limits stated in the
Grid Code under “System Stress Conditions™ at least 99% of the time in any
calendar year.

Voltage control compliance will be assessed through a continued measurement
and recording of the voltage at selected Control Buses.

Within six (6) months following the approval of this Performance Standards or
granting the System Operator alicense which includes Performance Indicatorsin
accordance with this System Operator Performance Standards, the System
Operator shall submit to the ERC for approval a group of 400, 220 and 132 kV
buses, which will be considered as Control Buses. The System Operator will
choose and propose the Control Buses in order to be representative of the
voltages levels across the whole Transmission System, and can not be buses of
Substations where CDGUs where connected.

Initially proposed Control Buses shall not be less than:
(8 3in400 kv
(b) 10in 132 kV

Every year, before November 30", the System Operator will propose to the ERC
for approval a new set of Control Buses, which will be used in monitoring
voltage compliance within the next calendar year. The ERC will have the right
to propose specific points in the transmission network to be used as Control
Buses and the System Operator shall include them in their proposal, unless
measurement of their voltages have not been incorporated into the SCADA
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system, and it will not be feasible to introduce them within the following 6 (six)
months.

4.3.10. The ERC will have the right to increase the minimum number of Control Buses
stated in Condition 4.3.8. from time to time.

4.3.11. Within the following 30 (thirty) days of the ERC approval of the proposed
Control Buses, the System Operator shall make all necessary arrangements to
assure that:

(8 A sample (measurement) of the voltage of each Control Bus is obtained by
the SCADA system, at least once every 2 minutes.

(b) These samples, with its associated name, date and time tag, will be
registered, saved and stored separately from other stored SCADA values, by
the System Operator information system.

The System Operator shall keep these registers, at least during 3 (three) calendar
years for auditing proposes.

4.3.12. The System Operator shall produce periodic statistical analysis of the stored data
(at least once a month) in order to assure the voltages in the Control Buses are
within the limits specified in 4.3.4 and 4.3.5. and to produce the monthly and
yearly reports indicated in Monitoring and Control section of this Performance
Standards.

4.3.13. When performing the above mentioned statistical analysis and reports, following
registers will be excluded:

(a) All the registers corresponding to the buses and periods in which the System
Operator has informed the ERC, in its DAGS Resume Report, it will be
unable to comply with the voltage limits indicated in 4.3.4. and 4.3.5 in
specific buses, due to generation unavailability and/or lack of voltage
control resources (only for the specific periods indicated in the mentioned

report).
(b) All the registers corresponding to the buses and periods in which the System

Operator have declared to be unable to comply with the voltage limits
indicated in 4.3.4. and 4.3.5. in specific buses, dueto:

(i) Generation or Network Equipment Outages, only in the cases these
Outages occurred after the DAGS Resume Report has been issued.

(i) Rejection of the Generation, Transmission or Distribution Licensees
to follow the instructions sent by the System Operator, or under-
performance of the equipments controlled by other licensees.

(iif) Active or reactive demand in a Bulk Supply Point above the
maximum demand stated in the corresponding Connection
Agreement.

The situations listed in (i), (ii) and (iii) above, need to be registered in the
Operation Book, and communicated to the ERC in the Actual Operation
Resume Report.

Voltage Control at 33kV Bulk Supply Points
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4.3.14. The Transmission Licensee and the System Operator shall agree with the
Distributors and the Principal Consumers the voltage profile to be maintained at
the Connection Points. This voltage profile may specify different values for
voltage in different periods of the year and/or at different hours during the day.
The agreement shall also specify a voltage band around the targeted value. The
agreement will form part of the Operation Agreement. Copies of it shall be sent
to the ERC.

4.3.15. Provided the load at the Connection Point does not exceed the Maximum
Connection Capacity stated in the Operation Agreement, the System Operator
shall maintain the voltage at the Connection Point inside the agreed voltage band
at least during 97 % of the time. It will also use its best endeavours to maintain
the voltage as close as possible to the targeted value during Normal Operation.

4.3.16. Compliance with the above mentioned obligation will be assessed through a
continued measurement and recording of the voltage at selected 33 kV buses.

4.3.17. Every three months, the ERC will communicate the System Operator the 33 kV
buses which will be used in monitoring compliance with voltage limits at the
Bulk Supply Points. Within the following 30 (thirty) days of this communication
the System Operator shall make all necessary arrangements to assure that:

(8 A sample (measurement) of the voltage of each Control Bus is obtained by
the SCADA system, at least once every 2 minutes.

(b) These samples, whit its associated name, date and time tag, will be
registered, saved and stored separately from other stored SCADA values, by
the information system.

The System Operator shall keep these registers, at least during 3 (three) calendar
years for auditing proposes.

4.3.18.If the System Operator is unable to comply with the provisions indicated in
4.3.17 in one or more Bulk Supply Point, due to limitations imposed by its
SCADA system (information of the Bulk Supply Point not incorporated into the
SCADA system), it will communicate the situation to the ERC within the first
15 (fifteen) days of receiving the ERC notification, with adequate supporting
information. The ERC may propose other Bulk Supply Points as replacement.

4.3.19. The System Operator shall satistically analyse stored data in order to assure the
voltages in the Control Buses are within the limits specified in 4.3.15. and to
produce the monthly and yearly reports indicated in Monitoring and Control
section of this Performance Standards.

4.3.20. When performing the above mentioned statistical analysis and reports, following
registers will be excluded:

(a) All the registers corresponding to the buses and periods in which the System
Operator has informed the ERC it will be unable to comply with the voltage
limits indicated in 4.3.15. due to lack of adequate voltage control
equipments.

(b) All the registers corresponding to the buses and periods in which the System
Operator have declared to be unable to comply with the voltage limits
indicated in 4.3.15. due to an active or reactive demand in a Bulk Supply
Point above the maximum demand stated in the corresponding Connection

pdfMachine - is a pdf writer that produces quality PDF files with ease!
Get yours now!
“Thank you very much! I can use Acrobat Distiller or the Acrobat PDFWriter but | consider your
product a lot easier to use and much preferable to Adobe's" A.Sarras- USA



http://www.pdfmachine.com?cl

System Operator Performance Sandards

4.4,
44.1.

4.4.2.

4.4.3.

444,

4.4.5.

4.4.6.

4.5,
45.1.

Agreement. This situations need to be registered in the Operation Book, and
communicated to the ERC in the Actua Operation Resume Report.

FLOWS CONTROL

The System Operator shall permanently monitor and control the flows in all
Transmission Equipment, while performing Real Time operation, in order to
assure no Operational and/or Nominal Limit is exceeded in Normal Conditions.

Transmission Equipments will be divided into two different categories:
(8 TieLinesand other 400 kV Transmission Lines
(b) Other Transmission Equipments.

The System Operator in coordination with the Transmission Licensee may
decide to include within the first group any other Transmission Equipment
which may severely impact in the safety, security or reliability of the system.
The ERC may request the System Operator to incorporate within the first group
other Transmission Equipments, provided enough flow information in this
Transmission Equipment is incorporated in the SCADA system.

The Performance Indicators that will measure compliance with Transmission
Equipment flow monitoring and control will be the relative time the flow in
these equipments are inside the limitsindicated below.

Flow in the Tie Lines and the 400 kV Transmission Lines shall be:
(8 During Normal or Alarm Conditions:
(i) 98% of the timeinside its Operational Limit, in any calendar month

(i) 99% of the time inside its Operationa Limit during the calendar
year.

(b) Under Emergency Conditions:
(i) 99.9 % of thetimeinside its Stress Limits in any calendar month.
Flow in other Transmission Equipments shall be:
(8 During Normal or Alarm Conditions:
(i) 95% of the timeinside its Operational Limit, in any calendar month.

(i) 97% of the time inside its Operational Limit, during the calendar
year.

(b) Under Emergency Conditions:
(i) 99 % of thetimeinsideits Stress Limitsin any calendar month

Before the end of Phase 1, the ERC will issue a directive, indicating the way
compliance with the above mentioned tolerances will be monitored.

LOAD SHEDDING

Incidents that occur in the network may produce drops in the frequency of the
system. This drop of the frequency must be corrected as fast as possible, since
may lead to equipment damage or to a full or partiad blackout. In order to
prevent excessive drop of the frequency an automatic load shedding shall take
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place, in accordance with the indication and procedures stated in the Demand
Control Plan and the Defence Plan.

45.2. After any incident that implied the automatic Load Shedding Scheme operates,
or it was expected to operate, the System Operator shall send to the ERC areport
containing at least:

(8 A description and anaysis of the incident.
(b) The performance of the Primary Regulation and the Primary Reserve.

(c) A comparison between the Load actually shed, and what was expected to be
shed, according with the Demand Control Plan and the Defence Plan.

(d) Ananalysis of the performance of the load shedding scheme, indicating the
actua response of the Users.

(e) Clear indication if one or more of the Generation, Transmission or
Distribution Licensees, or a Principal Consumer fail to perform according
with the indications stated in the Demand Control or the Defence Plan.

(f) The adequacy of the of the Load Shedding Scheme indicated in the
Demand Control Plan and the Defence Plan.

(g9) Proposed remedial actions and an action plan to correct the situation,
including immediate and medium term actions), in the cases the Demand
Control Plan and/or the Defence Plan are judged inadequate; or any User
fails to adequately perform, and the expected improvements.

46. SYSTEM RESTORATION

4.6.1. The Performance Indicator that will measure System Operator performance in
system restoration will be the time required to reconnect all disconnected loads
following an incident that affects more than 5% of the total connected Load.

4.6.2. Since all incidents are of different nature, all restorations processes will be also
different. Therefore, no specific targets will be imposed to the above mentioned
indicator.

4.6.3. The System Operator shall monitor the time used to restore the total load in al
those incidents that affect a more than 5% of the total connected Load existing
before the incident starts.

4.6.4. After each one of these incidents, the System Operator shall produce and send to
the ERC awritten report containing at least:

(8 The cause or causes of the incident

(b) The development of the incident

(c) The executed restoration process

(d) Thetimerequired to restore
(i) 25% of the disconnected load.
(i)  50% of the disconnected load.
(iif) 95% of the disconnected load.
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(e) The lessons learnt and the proposed actions to correct possible inefficiencies
detected.

4.6.5. The ERC will review the above mentioned System Operator report, require
details or clarifications as consider necessary, and may issue recommendations
to the System Operator and/or other Users, in order to prevent similar incidents
in the future, and/or correct potential inefficiencies in the restoration process.

4.7. ACTUAL OPERATION RESULTS

4.7.1. Based on the information collected by the SCADA and metering system and
other relevant information collected from Distribution Licensees and Principal
Consumers, the System Operator will prepare, and submit to the Bulk Supply
Licensee, an operational report: The Bulk Supply Actual Generation Schedule
(BS-AGS report).

4.7.2. The BS-AGS will be sent to the Bulk Supply Licensee every day, before 10:00
am., and will cover the period from 00:00 am. to 12:00 p.m. of the previous
day. The BSAGS shall contain al relevant information that it is required by the
Bulk Supply Licensee to calculate the total cost associated with the actua
system operation the previous day. The System Operator is obliged to keep
copies of the BS-AGS Reportsduring at least three (3) calendar years.

4.7.3. Not later than Thursday 2:00 p.m. every day, the Bulk Supply Licensee will
communicate the System Operator the total cost associated with the operation of
the previous day. Once this information will be received, the System Operator
will prepare an Actual Operation of the System Resume Report (AOS Resume
Report) that shall be send to the ERC not later than 3:00 p.m. every day,
according with the formats described below (Monitoring and Control Section).

S. SECTION: MONITORING AND CONTROL
5.1. CONTROL PHASES

5.1.1. The implementation of the Performance Indicators and this System Operation
Performance Standards shall be done in two consecutive Control Phases.

5.1.2. The first Control Phase shall be called Control Phase 1 or adaptation Control
Phase, and it will have a duration of twelve (12) months, after the ERC approval
of this System Operation Performance Standards or the granting of a system
operation licence that includes Performance Indicators in accordance with this
System Operation Performance Standards.

5.1.3. During Control Phase 1 the System Operation Licensee will have the following
obligations:

(a) Every working day, following the first 3 (three) months from approval and
issuing of this Performance Standards:

(i) Submit to the ERC, in the format indicated in Annex 5, the Day
Ahead Generation Schedule Resume Report (DAGS Resume Report)
corresponding to the expected operation of the following day (or the
following days before a non working day or holiday)

(i)  Submit to the ERC, in the format indicated in Annex 5, the Actual
Operation of the System Resume Report (AOS Resume Report)
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corresponding to the actua operation of the previous day (or the
previous days after a non working day or holiday)

(b) Every week, following the first 3 (three) months from approval and issuing
of this Performance Standards:

(i) Submit to the ERC, in the format indicated in Annex 5, the Week
Ahead Generation Schedule Resume Report (WAGS Resume
Report) corresponding to the expected operation of the following
week.

(c) Within the first 6 (six) month from the approval and issuing of this
Performance Standards:

(i) To agree with the Generation Licensees, and to submit to the ERC
for approval, the templates and formats to be used to communicate
the weekly Indicative Running Notifications and the Daily Indicative
Running Notifications.

(i) To agree with the Bulk Supply Licensee, and to submit to the ERC
for approval, the templates and formats to be used to communicate
the Bulk Supply Week Ahead Generation Schedule (BS-WAGYS)
report, the Bulk Supply Day Ahead Generation Schedule (BS-
DAGS) report and the Bulk Supply Actual Generation Schedule (BS-
AGS) report.

(iif) To develop and submit to the ERC for agpproval, the Minimum
Security Criteria that will be used to conduct the week and day ahead
dispatch, the operational studies and real time operation.

(d) Within the first 9 (nine) month from the approval and issuing of this
Performance Standards:

(i) To agree with the involved Users, and submit to the ERC for
approva, a Restoration Plan with the contents indicated in the Grid
Code.

(i) Todevelop and submit to the ERC for approval, the Defense Plan.

(iif) To develop and submit to the ERC for approval, the Demand Control
Guidelines and the Demand Control Plan.

(e) Develop, organise and maintain the data bases and information systems to
properly calculate all the Performance Indicators defined in this
Performance Standards.

5.1.4. The Second Control Phase shall be called Control Phase 2, it will begin at the
end of Control Phase 1, and will last until 6 (Sx) months following the moment
the Jordanian power system starts to operate under AGC control, and all required
modifications in selected CDGUs have been completed.

5.1.5. Upon a specific request by the System Operation Licensee, the ERC will have
the right to extend the duration of Control Phase 1. The System Operation
Licensee shall raise the request for that extension at least 3 months in advance to
the starting of Second Control Phase with adequate supporting documentation
that proves its impossibility to comply with the obligations stated in this
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Performance Standards and its endeavour to adapt itself to the requirements
imposed.

5.1.6. During this period, the System Operation Licensee will have the following
obligations (in addition to those stated for Phase 1):

(a) Cadculate and send to the ERC all the Performance Indicators as defined and
established in this System Operator Performance Standards, with the
exception of Secondary Reserve Performance Indicators.

(b) Plan and operate the Electric System in order to comply with the
Performance Indicators within the tolerances approved by the ERC.

5.1.7. The Final Control Phase will begin at the end of Control Phase 2.

5.1.8. During this phase, the System Operation Licensee will have the following
obligations (in addition to those stated for Phase 1 and 2):

(8 Cdculate and send to the ERC the Secondary Reserve Performance
Indicators as defined and established in this System Operator Performance
Standards.

(b) Plan and operate the Electric System in order to comply with the Secondary
Reserve Performance I ndicators within the tolerances approved by the ERC.

52. INFORMATION SYSTEM, MONITORING AND CONTROL

5.2.1. Before the end of Control Phase 1, the System Operation Licensee shall prepare
and submit areport to the ERC for approval, containing adequate documentation
regarding the data bases and information systems implemented in order to
gather, process, analyze and store al the information required to assess
compliance with this Performance Standards and to calculate Performance
Indicators in accordance with this System Operation Performance Standards.

5.2.2. The ERC will have the right and the System Operator Licensee shall alow the
ERC or its authorised representatives to inspect and revise the data bases and
information system defined in 5.2.1 of this System Operation Performance
Standards, in order for the ERC to audit the process, data and the accuracy of the
information submitted periodically by the System Operation Licensee to the
ERC. The ERC will have the right to hire qualified companies or persons to
perform this activity on its behalf.

5.2.3. During Control Phase 2 and Final Phase, with the purpose of carrying out
suitable control and monitoring of the obligations regarding Operational
Planning and the associated Performance Indicators, the System Operator
Licensee shall submit to the ERC, in a suitable organized manner or in such
format as the ERC may establish the following monthly information:

(8) Demand Forecast Performance Indicators, as calculated until that month of
the calendar year, as established in this Performance Standards

(b) Histograms showing the statistical distribution of WAFRE and DAFRE
values, until that month of the calendar year, as established in this
Performance Standards.

(c) Generation Scheduling Performance Indicators, as calculated until that
month of the calendar year, as established in this Performance Standards
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(d) Histograms showing the statistical distribution of MAPDwa and MAPDpa
values, until that month of the calendar year, as established in this
Performance Standards.

(e) Frequency Performance Indicators, when operating isolated from LEJSL
System, as calculated until that month of the calendar year, as established in
this Performance Standards

(f) Histograms showing the statistical distribution of the frequency values, until
that month of the calendar year, as established in this Performance
Standards. Frequency histograms shall be produced separately for Operation
isolated from the LEJSL System and operation interconnected with the
LEJSL System

(g) Total Monthly Dispatch Costs (week ahead forecasted costs, day ahead
forecasted costs, and actua operation costs, as ca culated until that month of
the calendar year, as established in this Performance Standards.

(h) Percent of time, the voltage values in the Control Buses where inside the
tolerances indicated in this Performance Standards, calculated until that
month of the calendar year.

(i) Histograms showing the statistical distribution of voltages values in the
Control Buses, until that month of the calendar year, as established in this
Performance Standards.

() Percent of time, the voltage values in the monitored 33 kV Bulk Supply
Points where inside the tolerances indicated in this Performance Standards,
calculated until that month of the calendar year.

(k) Histograms showing the statistical distribution of voltages values in
monitored 33 kV Bulk Supply Points, until that month of the calendar year,
as established in this Performance Standards.

(I) Percent of time, the flows in selected Transmission Circuits where inside the
tolerances indicated in this Performance Standards, calculated until that
month of the calendar year.

5.2.4. During Final Control Phase, in addition to the requirements indicated in
Condition 5.2.3., the monthly information shall contain also:

(8) Secondary Reserve Performance Indicators, as caculated until that month of
the calendar year, as established in this Performance Standards

(b) Histograms showing the statistical distribution of TBSC series, until that
month of the calendar year, as established in this Performance Standards.

5.25. The ERC will issue directives regarding the format in which the above
mentioned information will be supplied.

5.2.6. Every year, before the end of February, the System Operator will issue an
Annual Operational Report which will contain a critical analysis of the operation
of the system in the previous year, along with a resume of most relevant
parameters and results. Before the end of Control Phase 1, the ERC will issue a
directive indicating the minimum contents of the Annual Operational Report.
Once analysed and approved by the ERC, this report shall be published in the
System Operator web page (NEPCO web page).
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527.

5.3.
5.3.1L

5.3.2.

5.3.3.

6.1.
6.1.1.

6.1.2.

The ERC shall have the right to request additional information as necessary to
perform its monitoring and control role, and the System Operation Licensee
shall allow the access to the primary documentation and/or send the necessary
data as requested by the ERC. The deadline to submit this additional
information shall be not less than seven (7) Business Days from the date of
receipt of the request by the System Operation Licensee.

NON COMPLIANCE WITH ESTABLISHED TOLERANCES

During Control Phase 1, the ERC will not establish tolerances for the
Performance Indicators.

During Control Phase 2 and Final Control Phase, if the System Operator fails to
perform in one or more of the Performance Indicators established in this
Performance Standard, not later than ninety (90) calendar days after the end of
the year, the System Operation Licensee shall submit to the ERC for approval a
detailed report with an action plan to solve or mitigate the deficiency. The
report shall include, among others, the following:

(8 Analysisof the causes of the deficiencies
(b) Description of the current situation and the detected deficiency

(c) Description of the Grid Code procedures, software, information technology
tools or databases which are considered inappropriate or insufficient to
comply with the required tolerances (in the case of non compliance with
Operationa Planning Performance | ndicators)

(d) Description of electrical equipment or other licensee performance which
contribute in a large extent to the non-compliance (in the case of non
compliance with real time Operation Performance Indicators)

(e) Remedial actions to correct the situation, including immediate and medium
term actions) and expected improvements

(f) Detailed work-plan with the proposed actions and required investments,

When the System Operation Licensee submits a report in accordance to the
previous paragraph, the ERC will review the proposed plan and may request
clarifications or modifications prior to approva. Once approved, the plan will be
binding to the System Operation Licensee and the ERC shall have the right to
monitor and audit its effective execution. During the plan, for the
implementation of the remedial actions, the ERC will have the right to exempt
the System Operation Licensee from compliance with the affected Performance
Indicators, and/or to modify the tolerances in accordance with the approved plan.

SECTION: NON COMPLIANCE

DEFINITION

If the System Operation Licensee fails to fulfil all the provisions established in
this Performance Standard, it shall be considered a Non Compliance situation.

A Non Compliance situation will include (but not be limited to):

(a) Failure to provide the ERC, on time, with al the information established in
this System Operation Performance Standards
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(b) Providing the ERC incomplete or inaccurate data or reports, in particular
inaccuracies or other problems verified during the Annual Operational Audit
or during periodic ERC audits on the information submitted by the System
Operation Licensee.

(c) Failure to implement in time the procedures and information systems
established in this Performance Standard

(d) Failure or unsuitable delays in the execution of the approved remedial
actions and plans to improve system operation quality

6.2. PENALTIES

6.2.1. If the System Operation Licensee isin a Non Compliance situation, the ERC can
apply penalties, according to Article 40 of the General Electricity Law and
consider the situation a non-compliance with its licence conditions.
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ANNEX 1: CALCULATION OF LOAD FORECAST PERFORMANCE
INDICATORS

1 ELABORATION OF THE TIME SERIES

In order to caculate the Load Forecast Performance Indicators, 3 time series need to be
formed:

e Actual Demand series (AD): It is atime series of registers corresponding to the
actua hourly Gross Demand values of the reporting period. Each value will be
calculated as the addition of Net Generation + Net Interchange, using the
information provided by the SCADA system. This time series should be
corrected in order to take into account network incidents that implied non
supplied energy.

e Day ahead forecast series (DF): It isatime series of registers corresponding to
the values of the hourly forecasted demand the day ahead (DADF), as indicated
in condition 3.1.3, for the reporting period

e Week ahead forecast series (WF): It isatime series of registers corresponding
to the values of the daily energy forecasted demand the weak ahead (WADF), as
indicated in condition 3.1.2, for the reporting period

Using the above mentioned series, the System Operator will construct four hourly time
series, with the absolute and relative errorsin the forecasts:

e Day Ahead Demand Forecast Absolute Error series (DAFAE): It isthe series
of absolute errors (without sign), in MW, of each hourly demand value
forecasted the day ahead.

DAFAE, =|DF, - AD,|

e Week Ahead Demand Forecast Absolute Error series (WAFAE): It is the
series of absolute errors (without sign), in MWh, of each daily energy demand
value forecasted the week ahead.

WAFAE, =|WF, —TE|
TE; = Total energy demand of day i

e Day Ahead Demand Forecast Relative Error series (DAFRE): It isthe series
of relative errors (without sign), in %, of each hourly demand value forecasted
the day ahead.

IDF, - AD|
DAFRE, = — 1

e Week Ahead Demand Forecast Relative Error series (WAFRE): It is the
series of relative errors (without sign), in %, of each hourly demand vaue

forecasted the week ahead.
|WFi —TEi|
WAFRE, = —————
TE.
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2. FORECAST QUALITY METRICS CALCULATION
(@ MAEpr will be calculated as:

DAFAE: Individual values of the Day
Ahead Demand Forecast Absolute Error

NV
> DAFAE, series
MAE,. :IZlT NV: Totad number of regisers in the
reporting period (24 * n° of days in the
reporting period)

(b) MAEwr will be calculated as:

WAFAEI: Individua values of the Week
Ahead Demand Forecast Absolute Error

NV
D WAFAE, series
MAE, =HT NV: Tota number of registers in the
reporting period = n° of days in the
reporting period

(c) MAPERg will be calculated as:

DAFRE: Individua values of the Day
Ahead Demand Forecast Relative Error

NV .
> DAFRE,  series

MAPE . :MT NV: Tota number of registers in the
reporting period (24 * n° of days in the
reporting period)

(d) MAPEwr will be calculated as:

WAFREI: Individual values of the Week
Ny Ahead Demand Forecast Relative Error
D> WAFRE,  series

MAPE, :HT NV: Tota number of registers in the
reporting period = n° of days in the
reporting period)

(e) The procedureto calculate the MARGINpa will be:

(i) Takethe DAFRE time series, previously calculated and re-arrange it
in ascending order (from O to the maximum value).

(i) MARGINpa is the relative error vaue, in the above mentioned
series, which it is exceeded only in 10% of the NV registers.
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(f) The procedureto calculate the MARGINwa will be:

(i) Takethe WAFRE time series, previously calculated and re-arrange it
in ascending order (from O to the maximum value).

(i) MARGINwa is the relative error vaue, in the above mentioned
series, which it is exceeded only in 10% of the NV registers.
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ANNEX 2 CALCULATION OF GENERATION  SCHEDULING
PERFORMANCE INDICATORS

1 ELABORATION OF THE TIME SERIES

In order to calculate the Generation Scheduling Performance Indicators, 3 time series
need to be formed:

e Actual Cost series (AC): It is a time series of registers corresponding to the
actua costs of the daily dispatch. Each value will be caculated with the
information provided by the Bulk Supply Licensee, regarding the variable
generation costs of each CDGU utilized in the dispatch and the net costs of
power importation and exportations.

e Day ahead forecasted costs series (FCppa): It is a time series of registers
corresponding to the values of the daily forecasted costs in the day ahead
generation scheduling (DAGS), as indicated in condition 3.2.13, for the
reporting period

e Week ahead forecasted cost series (FCpa): It is a time series of registers
corresponding to the values of the daily forecasted cost in the weak ahead
generation scheduling (WAGS), as indicated in condition 3.2.7, for the reporting
period

Using the above mentioned series, the System Operator will construct four daily time
series, with the absolute and relative differencesin the cost forecasts:

e Day Ahead Forecast Schedule Absolute Difference series (DAFSAD): It is
the series of absolute costs differences (without sign), in JD, between the actual
dispatch cost and the forecasted one when developing the Day Ahead
Generation Scheduling.

DAFSAD, =|FC,,. — AC,

e Week Ahead Forecast Schedule Absolute Difference series (WAFSAD): It is
the series of absolute costs differences (without sign), in JD, between the
forecasted cost when developing the Week Ahead Generation Scheduling and
the forecasted one when developing the Day Ahead Generation Scheduling.

WAFSAD, = |FC,,, - FCpy |

e Day Ahead Forecast Schedule Relative Difference series (DAFSRD): It isthe
series of relative costs differences (without sign), in %, between the actua
dispatch cost and the forecasted one when developing the Day Ahead
Generation Scheduling.

[FCos — AC||
AC

DAFSRD, =

e Week Ahead Forecast Schedule Relative Difference series (WAFSRD): It is
the series of relative costs differences (without sign), in %, between the
forecasted cost when developing the Week Ahead Generation Scheduling and
the forecasted one when developing the Day Ahead Generation Scheduling.
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FCy. — FCpa
WAFSRD. =| S DA
FC

DAi

2. FORECAST QUALITY METRICS CALCULATION

(8 MADpa will be calculated as:

NV
D" DAFSAD,

MAD,, = —

(b) MADwa will be calculated as:

NV
D WAFSAD,

MAD,, = +—

(c) MAPDpa will be calculated as:

NV
D DAFSRD,

MAPD,, =2

(d) MAPDwa will be cdculated as.

NV
D WAFSRD,

MAPD,, =2

DAFSADi: Individual values of the Day
Ahead Forecasted Scheduling Absolute
Difference series

NV: Total number of registers (days) in the
reporting period.

WAFSADI: Individual values of the Week
Ahead Forecasted Scheduling Absolute
Difference series

NV: Total number of registers (days) in the
reporting period.

DAFSRDi: Individual values of the Day
Ahead Forecasted Scheduling Relative
Difference series

NV: Total number of registers (days) in the
reporting period.

WAFSRDi: Individual values of the Week
Ahead Forecasted Scheduling Relative
Difference series

NV: Total number of registers (days) in the
reporting period.
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ANNEX 3 CALCULATION OF SECONDARY REGULATION
PERFORMANCE INDICATORS

1 ELABORATION OF THE TIME SERIES

In order to calculate the Secondary Regulation Performance Indicators, 2 series of
values need to be formed:

e ACE series: It is a time series of registers corresponding to the actua ACE
values recorded at least every 30 seconds, according with condition 4.2.3

e TBSC series: It isaseries, calculated processing ACE series, with the values of
time the ACE took to change its sign (crossing the zero value).

2. FORECAST QUALITY METRICS CALCULATION
(8 TBSCA will be calculated as:

TBSCi: Individual values of the TBSC

NV :
S TBSC series
TBSCA = ':lT NV: Tota number of values of the TBSC

seriesin the reporting period.

(b) The procedureto calculate TBSCA_95 will be:

» Take the TBSC eries, previoudy
calculated and re-arrange it in ascending
order (from O to the maximum value).

= TBSC 95 is the value, in the above
mentioned series, which it is exceeded only
in5 of the NV registers.

(c) M_TBSC isthe maximum value of the TBSC series

pdfMachine - is a pdf writer that produces quality PDF files with ease!
Get yours now!
“Thank you very much! I can use Acrobat Distiller or the Acrobat PDFWriter but | consider your
product a lot easier to use and much preferable to Adobe's" A.Sarras- USA



http://www.pdfmachine.com?cl

System Operator Performance Sandards

ANNEX 4. TOLERANCES TO LOAD FORECAST, GENERATION
SCHEDULING, AND SECONDARY REGULATION INDICATORS

The following tolerances will apply for the First Tariff Review period (excluding
Control Phase 1), unless the ERC, when issuing a new license to the System Operation
Licensee, specifies different values for one or more of these tolerances:

1 LOAD FORECAST

The following values shall be used as tolerances for the Load Forecast Performance
Indicators.

L oad Forecast Performance | ndicator

Value
Name Acronym
Mean Absolute Percent Error (Day Ahead Forecast) MAPEpa
Mean Absolute Percent Error (Week Ahead Forecast) MAPEwa
90 % Percentile of the Relative Errors (Day Ahead Forecast) MARGI Npa
90 % Percentile of the Relative Errors (Week Ahead Forecast) MARGI Npa

Values of MAEpa Y MAEwa Will not have tolerances. They will be registered for
statistical purposes only.
2. GENERATION SCHEDULING

The following values shall be used as tolerances for the Generation Scheduling
Performance Indicators.

Generation Scheduling Per for mance I ndicator

Value
Name Acronym
Mean Absolute Percent Differences (Day Ahead Schedule) MAPDpa
Mean Absolute Percent Differences (Week Ahead Schedule) MAPDwa

Vaues of MADpa Y MADwa will not have tolerances. They will be registered for
statistical purposes only.

3. SECONDARY REGULATION

The following values shall be used as tolerances for the Secondary Regulation
Performance Indicators.
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Generation Scheduling Per for mance I ndicator
Value
Name Acronym
Average Time between Sign Changes TBSCA
95 Percentile of the Time Between Sign Changes TBSC 95
Maximum Time between Sign Changes M_TBSC
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ANNEX 5: FORMAT TEMPLATES FOR REPORTING

The following templates will be used by the System Operator when submitting to the
ERC the WAGS, DAGS and AOS Resume Reports.
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5.1 WEEK AHEAD GENERATION SCHEDULING RESUME REPORT
Report Date: Week n°:

1. CDGUs Unavailability

Unit Available output From @ To®@

(1) Statein this table only those CGDUs that are expected to have areduced availability, during & least 1
hour during the reported period

(2) Month and day. (dd/mm)

2. Transmission System Unavailability ©:

Type | Voltage | Equipment From @ To®

(1) state in this table only those Transmission Equipments that are expected to be unavailable during at
least 1 hour during the reported period

(2) Month and day. (dd/mm)

3. Energy Balance Results:

Valuesin MWh

Saturday Sunday Monday Tuesday Wednesday Thursday Friday

Forecasted Load

Comb.Cycle

Steam Turbines

Gas Turbines

Diesel Turbines

Other CDGUs

Other non CDG

Total Jordan Gen.

Egypt Int.

Syria Int.
Total
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Unbalance (if any)

4. Dispatch Costs Resume:

Saturday Sunday M onday Tuesday Wednesday | Thursday Friday

Total Cost (10°JD)

Thermal cost

Egypt Int.

Syrialnt.
Total Cost

Relative costs (JD/kwh)

Thermal cost

Egypt Int.

Syrialnt.
Total

5. Generation Schedule:

Valuesin MWh

Saturday Sunday Monday Tuesday Wednesday | Thursday Friday

Agaba 1l
Agaba 2

Agaba 3
Agaba 4

Agaba 5

Hussein 1

Hussein 2

Hussein 3

Hussein 4

Hussein 5

Hussein 6

Hussein 7

Hussein GT1

Hussein GT2

Rehab GT10

Rehab GT11
Rehab GT12
Rehab GT13

ASouth GT8
ASouth GT9

MarkaGT3

Marka GT4
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Marka GT5

MarkaGT6

Karak GT7

Resha 1

Resha 1

Resha 1

Resha 1

Resha 1

Sanmral

Samra 2

Samra 3

Others

Total

6. Ancillary Services Results:

Valuesin MW

Saturday Sunday Monday Tuesday | Wednesday Thursday Friday

Minimum Load

Spinning Reserve

Tertiary Reserve

Maximum M orning
Load

Spinning Reserve

Tertiary Reserve

Maximum Evening Load

Spinning Reserve

Tertiary Reserve

7. Operational Studies performed:

Yes/ No

Saturday Sunday Monday Tuesday | Wednesday Thursday Friday

Load Flow

Optimal Power Flow

Contingency Analysis
Stability Analysis
Other Studies
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8. Electrical Studies Results:

Yes/ No

Saturday Sunday Monday Tuesday | Wednesday Thursday Friday

Insufficient spinning
reserve available?

Insufficient non spinning
reserve available?

V oltage Control
Problems Expected?

Circuit Overload
Expected?

Stability Problems
Expected?

Other Problems
Expected? (*)

(*) Specify the expected problems in the Other Remarks Table

9. Expected System Condition:

Put an “X” if at least during one hour during the day, the Electric Systemis
expected to be in such Condition

Saturday Sunday Monday Tuesday | Wednesday Thursday Friday

Normal Condition

Alarm Condition

Emergency Condition

10. Relevant Remarks and Comments
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5.2DAY AHEAD GENERATION SCHEDULING RESUME REPORT

Report Issuing Date: Reported Day:
1. CDGUs Unavailability ‘*:
Unit Available output From @ To®

(1) Statein this table only those CGDUs that are expected to have areduced availability, during a least 1
hour during the reported day

(2) Date and Time. (dd/mm hh:mm)
2. Transmission System Unavailability ©:

Type | Voltage | Equipment From @ To®@

(1) state in this table only those Transmission Equipments that are expected to be unavailable during at
least 1 hour during the reported day

(2) Date and Time. (dd/mm hh:mm)

3. Day Ahead Demand Forecast (MW)

00:00am. | 01:00am. | 02:00am. | 03:00am. | 04:00am. | 05:00am. | 06:00 am. | 07:00 am.
08:00am. | 09:00am. | 10:00am. | 11:00am. | 12:00am. | 01:00 p.m. | 02:00 p.m. | 03:00 pm
04:00 p.m. | 05:00 p.m. | 06:00 p.m. | 07:00 p.m. | 08:00 p.m. | 09:00 p.m. | 10:00 p.m. | 11:00 p.m.
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4. Energy Balance Results:

Valuesin MWh

Week Ahead Forecast (1) Day Ahead Forecast (2) Actual Operation Results

Forecasted Load

Combined Cycle
Steam Turbines fff_.l"._.
Gas Turbines
Diesel Turbines
Other CDGUs

Other non CDG

Total Jordan Gen. ff_.l"r_.l"._.

Egypt Int.

Syria Int.
Total

Unbalance (if any)

(1) State here the values that were forecasted in the Week Ahead Generation Scheduling for the day that is currently being
reported.

(1) State here the most recently forecasted values for the next day

5. Dispatch Costs Resume:

Week Ahead Forecast (1) Day Ahead Forecast (2) Actual Operation Results

Total Cost (10°JD) |

Thermal cost ‘ 5 5 5 5 31
Egypt Int. ‘: L.I L.I L.I L.I !.1
Syrialnt. ‘:: L.I L.I L.I L.I !.1

Relative costs (JD/kwh) |

Egypt Int. ‘M
Syria Int. ‘M

(1) State here the costs that were forecasted in the Week Ahead Generation Scheduling for the day that is currently being
reported.

(2) State here the most recently forecasted costs for the next day
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6. Generation Schedule:

Acgba A S
Acpba2 A E A
Acpba3 A E A
Acgbas A E A
Acgbas N I I
Hussin N N N I
Husein2 A E A
Huszin' N I R
Hussin N I R
Hussin A E A
Hussin A E A
Hussin7 S E A A
Hussin GTL AN I
Hussin GT2 N I I
Reteb GT0 A E A
Reteb G N I R
Reteb GT12 N I N
Rebeb GT13 WA AN I
ASouth GTé A E A
AsaihGTs L
MarkaGT3 ..||||r.||||. .4.||||'..I|||I ".||||"|||' --I|||'.-I||Il
Marka GT4 ..||||r.||||. .4.||||'..I|||I ".||||"|||' --I|||'.-I||Il
Marka GT5 ..||||r.||||. .4.||||'..l|||l ..l'||'..l||Il --I'||'.-l||Il
Marka GT6 ..||||r.||||. .4.I|||'..I|||I ".||||"|||' --I|||'.-I||Il
ek 17 A AN I
Resha 1 J"'. J"r J"Il JI'||I
Resa 1 N N I I
Reha 1 A N I I
Samra 1 .fﬁafﬁ.fﬁ-!ﬁ
samva2 N I R
samra A
Others .fﬁafﬁ.fﬁ.fﬁ
Total A T Lﬂ;ﬂ
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7. Ancillary Services Results:

Valuesin MW

Day Ahead Forecast Actual Operation Results

Minimum Load r

Spinning Reserve r

Tertiary Reserve

[
Maximum Morning Load ffffl'
[

Spinning Reserve

Tertiary Reserve A

Maximum Evening L oad A

Spinning Reserve

Tertiary Reserve _‘.i"' _‘.i"' _‘.i"' _‘.i"' :

8. Operational Studies performed:

Yes/ No
L Maximum M orning M aximum Evening
Minimum L oad L oad L oad
Load Flow
Optimal Power Flow
Contingency Analysis
Stability Analysis
Other Studies
9. Electrical Studies Results:
Maximum M orning M aximum Evening

Minimum L oad L oad Load

L oad shedding or Demand Control? (1)

Insufficient spinning reserve available?

Insufficient non spinning reserve available?

Voltage Control Problems Expected?

Circuit Overload Expected?
Stability Problems Expected?

Other Problems Expected? (2)

(D) If “yes” in any column complete Table 11.
(2) Specify the expected problems in the Other Remarks Table
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10. Expected Sysem Condition:

Put an “X” if at least during half hour during the indicated period, the Electric System is
expected to bein such Condition

00:00 am. — 07:00 am. | 07:00 am. — 01:00 p.m. | 01:00 p.m. — 06:00 p.m. | 06:00 p.m. — 12:00 p.m.

Normal Condition

Alarm Condition

Emergency Condition

11. Demand Reduction or Load Shedding (MW)

00:00am. | 01:00am. | 02:.00am. | 03:00am. | 04:00am. | 05:00 am.

Load Shedding
Demand Reduction (*)

06:00am. | 07:00am. | 08:00am. | 09:00am. | 10:00am. | 11:00am.

Load Shedding
Demand Reduction (*)

12:00am. | 01:00 p.m. | 02:00 p.m. | 03:00 p.m. | 04:00 p.m. | 05:00 p.m.

Load Shedding
Demand Reduction (*)

06:00 p.m. | 07:00 p.m. | 08:00 p.m. | 09:00 p.m. | 10:00 p.m. | 11:00 p.m.

Load Shedding
Demand Reduction (*)

(*) Other means of Demand Reduction other than Load Shedding (either voluntary or imposed)

12. Expected Secondary Regulation Control

Manual Control Automatic Control
Freguency Control
TLC Control
FLC Control

13. Relevant Remarks and Comments
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53 ACTUAL OPERATION OF THE SYSTEM RESUME REPORT

Report Issuing Date: Reported day:
1. CDGUs Unavailability ‘*:
Unit Available output From @ To®

(1) Statein thistable al the CGDUSs that had a reduced availability during any period of the reported day
(2) Date and Time. (dd/mm hh:mm)

2. Transmission System Unavailability ©:

Type

Voltage

Equipment

From @

To®

(1) Statein thistable only al the Transmission Equipments that have been unavailable during any period
of the reported day

(2) Date and Time. (dd/mm hh:mm)

3. Actual Registered Demand (MW)

00:00am. | 01:00am. | 02:00am. | 03:00am. | 04:00a.m. | 05:00am. | 06:00 am. | 07:00 am.
08:00am. | 09:00am. | 10:00am. | 11:00am. | 12:00am. | 01:00 p.m. | 02:00 p.m. | 03:00 pm
04:00 p.m. | 05:00 p.m. | 06:00 p.m. | 07:00 p.m. | 08:00 p.m. | 09:00 p.m. | 10:00 p.m. | 11:00 p.m.
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4. Energy Balance Results:

Valuesin MWh

Week Ahead Forecast (1)

Day Ahead Forecast (2)

Actual Operation Results (3)

Forecasted Load

Combined Cycle

Steam Turbines
Gas Turbines
Diesel Turbines
Other CDGUs
Other non CDG
Total Jordan Gen.

Egypt Int.
Syria Int.

Total

Unbalance (if any)

(1) State here the values that were forecasted in the Week Ahead Generation Scheduling for the day that is currently being

reported.

(2) State here the values that were forecasted in the Day Ahead Generation Scheduling for the day that is currently being

reported.

(3) State here the actual values for the reported day

5. Dispatch Costs Resume:

Week Ahead Forecast (1)

Day Ahead Forecast (2)

Actual Operation Results (3)

Total Cost (10°JD)

Thermal cost

Egypt Int.
Syria Int.

Total Cost

Relative costs (JD/kwh)

Thermal cost

Egypt Int.
Syria Int.

Total

(1) State here the costs that were forecasted in the Week Ahead Generation Scheduling for the day that is currently being

reported.

(2) State here the costs that were forecasted in the Day Ahead Generation Scheduling for the day that is currently being

reported.

(3) State here the actual costsfor the reported day
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6. Generation Schedule:

Day Ahead Forecast (1) Actual Operation Results (2)

Minimum Maximum | Maximum Total Minimum Maximum | Maximum Total

Morning Evening Morning Evening
L oad L oad L oad Energy L oad Load L oad Energy

MW MW MW MWh MW MW MW MWh

Agabal
Agaba2
Agaba3
Agaba 4

Agabas

Hussein 1

Hussein 2

Hussein 3

Hussein 4

Hussein 5

Hussein 6

Hussein 7

Hussein GT1

Hussein GT2

Rehab GT10

Rehab GT11
Rehab GT12

Rehab GT13

ASouth GT8

ASouth GT9

MarkaGT3

MarkaGT4

MarkaGT5

MarkaGT6

Karak GT7

Resha 1

Resha 1
Resha 1

Resha 1

Resha 1

Samral

Sanra?2

Sanra3

Others

Total

(1) State here the values that were forecasted in the Day Ahead Generation Scheduling for the day that is currently being
reported.
(2) State here the actual values for the reported day
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7. Ancillary Services Results:

Valuesin MW

Day Ahead Forecast (1)

Actual Operation Results (2)

Minimum Load

Spinning Reserve

Tertiary Reserve

Maximum Morning Load

Spinning Reserve

Tertiary Reserve

Maximum Evening Load

Spinning Reserve

Tertiary Reserve

(1) State here the values that were forecasted in the Day Ahead Generation Scheduling for the day that is

currently being reported.

(2) State herethe actual values for the reported day

8. Electric System Condition:

Put an “X” if during the indicated period, the Electric System has been in such Condition

00:00 am. — 07:00 am.

07:00 am. — 01:00 p.m.

01:00 p.m. — 06:00 p.m.

06:00 p.m. — 12:00 p.m.

Normal Condition

Alarm Condition

Emergency Condition

9. Actual Demand Reduction or Load Shedding (MW)

00:00am. | 01:00 am. | 02:00 a.m.

03:00am. | 04:00am. | 05:00 am.

Load Shedding

Demand Reduction (*)

06:00a.m. | 07:00am. | 08:00 a.m.

09:00am. | 10:00am. | 11:00am.

Load Shedding

Demand Reduction (*)

12:00am. | 01:00 p.m. | 02:00 p.m.

03:00 p.m. | 04:00 p.m. | 05:00 p.m.

Load Shedding

Demand Reduction (*)

06:00 p.m. | 07:00 p.m. | 08:00 p.m.

09:00 p.m. | 10:00 p.m. | 11:00 p.m.

Load Shedding

Demand Reduction (*)

(*) Other means of Demand Reduction other than Load Shedding (either voluntary or imposed)
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10. Actual Secondary Regulation Control

Manual Control Automatic Control
Freguency Control
TLC Control
FLC Control

10. Relevant Remarks and Comments
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