


Introduction

Shortly after the interconnection of the Railbelt Northern and Southern systems in 1985, the
newly formed Intertie Operating Committee (I0C) reviewed, modified, and adopted the North
American Electric Reliability Council’s “Operating Guides for Interconnected Power Systems”.
In 1992, these Operating Guides were subsumed into the Alaska Systems Coordinating Councils
“Operating and Planning Guides”. In each case the planning and operating guides for the large
heavily interconnected systems of the Lower 48, Canada, and Mexico required significant
revision for application in the relatively small and lightly interconnected Railbelt Electric
System. In the intervening years a number of changes ensued in the electric power systems of
North America and, in 2005, the Railbelt Utility Group Managers (RUG) directed their
respective operating managers to form an Ad-hoc reliability committee tasked with reviewing the
most recent version of the North American Electric Reliability Corporation’s (NERC)
“Reliability Standards for the Bulk Electric Systems of North America” and further with
modifying them and updating the Railbelt’s planning and operating standards.

The “Ad-Hoc Railbelt Reliability Committee (RRC)”, as it was called, working with the State of
Alaska’s “Alaska Energy Authority” (AEA) formed committee working rules and open public
process for the Standards review. Over the following several years the RRC reviewed some 650
pages of NERC standards. Drawing on this body of knowledge and on the existing Railbelt
operation and planning standards as well as current Railbelt practices selectively modified and
updated the NERC standards. The following standards represent the output of this process.

The group, the RRC has drafted these standards giving careful consideration to the many
technical and operational issues involved with interconnecting entities to the Alaska Railbelt
Electrical System (also referred to as the “Railbelt Interconnection”, “the “Railbelt Grid” or “The
System”) and with five overarching goals:

o First, these standards set the minimum requirements for interconnection to The System;
the local entity at the point of interconnection may have additional or more stringent
interconnection standards.

® Second, to the extent practical, these interconnection standards should be performance
based rather than requirements based.

e Third, to the extent practical, interconnecting entities should not be allowed to degrade
the performance or reliability of The System. Such degradation in performance shall be
determined by modeling the Railbelt Electrical System using the boundary dispatch cases
against all category B and probable category C contingencies.

e Fourth, interconnecting entities should not be required to build or improve System
facilities beyond those necessary to meet the third overarching goal (above).



o Fifth, the interconnecting entity, as a condition of interconnection, shall abide by this and
all other applicable Railbelt standards as they may be modified or implemented from
time to time. A Balancing Authority having jurisdiction shall ascertain that the new
entity agrees to these Standards prior to interconnection or that another entity will
absorb the new entity’s obligations as additional obligations to their own. The new entity
may have additional obligations imposed by the local Transmission Owner.

Given the complex and technical nature of the subject, the authors have worked diligently to
maintain a high level of clarity throughout this document, in order to meet the needs of the
participants, but they recognize that these standards are often based upon highly technical subject
matter. To aid in this understanding a glossary of Terms used in railbelt reliability has been
developed and included. If terms used in these standards are not defined in the attached glossary
the reader should look to:

e The specific contractual glossaries found in Railbelt agreements related to the subject
under consideration i.e., the Tripartite Agreement, the Bradley Lake Agreements, and
The Alaska Intertie agreement as amended Nov. 2011 etc.

® The “Glossary of Terms Used in NERC Reliability Standards”

e The “IEEE Standard Dictionary of Electrical and Electronic terms”
e  Webster’s “2013 Dictionary of the English Language”

Further, to aid in understanding and implementing these requirements and criteria, the Intertie
Management Committee (IMC) will require potential entities to obtain the assistance of qualified
engineering professionals with specific expertise in the areas of electrical supply systems, power
system analysis, protection, as well as control. Such professionals must have demonstrated
experience in modeling, designing, constructing, commissioning and operating facilities on
small, stability-limited interconnections.

These guidelines are subject to revision, at any time, at the discretion of the IMC. This
document is not intended to be a design specification.

The essential documents are organized as follows:

The first set of standards defines how entities must plan for and operate in a reliable electric
system. These standards draw heavily on the work of NERC, but have been modified in many
cases to recognize the lean nature of the Railbelt System, it’s relatively light loading and stability
limited nature.

The AKBAL’s and AKVAR’s are the standards dealing with how balancing authorities (most of
the Alaskan utilities are vertically integrated and are each their own balancing authority) work
with each other. It is these standards that establish a requirement for reserve policies.



The AKFAC’s are the standards dealing with new construction, maintenance and ratings. These
standards contain the requirements for Interconnection Standards. It should be noted that these
Interconnection Standards are minimums Railbelt wide and that more stringent interconnection
requirements may be imposed at the local level by the local entity.

The AKRES standard is the reserves policy of the Railbelt Grid. This standard draws heavily
upon Exhibit H of the Amended and Restated Alaska Intertie Agreement. This standard sets the
requirements for the resource adequacy, operating reserves, spinning reserves, and regulating
reserves. These standards have some amount of behavior modification built into them in that
they have formulas that will incentivize an entity’s compliance with the standards in the event of
nonperformance. It should be noted that these formulas are for minor infractions, and that for
willful infractions further additional and more stringent sanctions may be warranted. Balancing
Authorities with small units (less that 10 MW) but with non-dispatchable fuel sources may find
that they have little to no spin obligation, but will likely have a large regulating obligation

The AKTPL’s are the standards dealing with contingency categorization and reporting under
normal and emergency conditions.

The Interconnection Standards for Generation and Transmission are documents developed
strictly for the Railbelt. They are based on the principles that were used in the development of
“Non-utility Generation Interconnection Standards™ in place in the Railbelt utilities at the time of
drafting (primarily GVEA and Chugach). These distributions system standards were modified to
reflect Generation and Transmission and Generation Interconnection issues. These standards are
applicable to entities/equipment, where a single contingency (Class B) could result in the net
change of 10 or more MW's of generating capacity or load. This limit is based on our current
system bias where loss of a 10 MW unit will cause the system frequency to drop 0.1 Hz. In
most of our control centers, this is the level where the first level of frequency alarms are initiated
indicating a major system disturbance. As with other Standards, the IMC may modify this limit
as the Railbelt System changes over time.

Finally the Glossary of terms used in Railbelt Reliability defines terms specific to these
standards.

While not specifically addressed in the standards, a prolonged interruption of the fuel supply
to a generating plant is an unlikely but highly disruptive contingency. Such an event would
likely be coincident to a loss of heating fuel as well and if occurring in the winter could be
extremely disruptive and have significant life safety consequences.

It is required that each generating entity have contingency plans for loss of the primary fuel
supply. This may include but not be limited to use of alternate fuels, generation at alternate
locations or emergency power purchase agreements with other generators.

Further, a significant attack on or interruption to critical Cyber-Assets could potentially cause
wide spread System disruptions. To the extent practical systems of this nature must be
adequately “fire-walled” or physically isolated from outside intrusion.



The IMC is currently working on Critical Infrastructure Protection Standards to address these
issues. They will be incorporated into the standards as soon as practical.

These Railbelt Standards supersede the previous reliability criteria found in the ASCC
documents “ASCC Operating Guides for Interconnected Utilities and Alaska Intertie Operating
Guides” and the “ASCC Planning Criteria for the reliability of interconnected electric utilities”.
Where this document is silent, the ASCC documents should continue to be referenced.

Sanctions for Levels of Non-Compliance when not otherwise described in the Standards refer to
the Sanctions Matrix for Non-Compliance. The IMC is authorized to change the sanctions as the
needs may arise, but only for future infractions.

Each Entity desiring to interconnect to the Railbelt System must fill out an Entity Function
Matrix checking off the functions which they believe they will perform. The IMC will review
and modify this as required and the document will be used to determine an entity’s obligations as
well as what areas it may participate in. Vertically integrated utilities may find themselves
participating in most, if not all categories.



THE INTERTIE MANAGEMENT COMMITTEES’
RAILBELT OPERATING AND RELIABILITY STANDARDS

Table of Contents

Alaska Standard AKBAL-001-0 — Real Power Balancing Control Performance
Alaska Standard AKBAL-002-0 — Disturbance Control Performance

Alaska Standard AKBAL-003-0 — Frequency Response and Bias

Alaska Standard AKBAL-004-0 — Time Error Correction

Alaska Standard AKBAL-005-0 — Automatic Generation Control

Alaska Standard AKBAL-006-0 — Inadvertent Interchange

Alaska Standard AKFAC-001-0 — Facility Connection Requirements

Alaska Standard AKFAC-002-0 — Coordination of Plans for New Facilities
Alaska Standard AKRES-001-0 — Reserve Obligation and Allocation

Alaska Standard AKTPL-001-0 — System Performance Under Normal
Conditions

Alaska Standard AKTPL-002-0 — System Performance Following Loss of a
Single BES Element and Likely Subsequent Contingencies

Alaska Standard AKTPL-003-0 — System Performance Following Loss of Two
or More BES Elements

Alaska Standard AKVAR-001-1 — Voltage and Reactive Control

Alaska Standard AKV AR-002-1 — Generator Operation for Maintaining
Network Voltage Schedules

Exhibit A: Entity Functional Assignments

Exhibit B: Railbelt Glossary of Terms Final Draft

Exhibit C: Sanctions Matrix

Exhibit D: Railbelt Reliability Planning Guidelines

Exhibit E: Railbelt Under Frequency Load Shed Scheme

Exhibit F: ASCC Operating Guides — Interconnected Utilities — February 1992

Exhibit G: ASCC Planning Criteria for Reliability of Interconnected Electric Utilities - May
1991

Interconnection Standards for Railbelt Generation

Interconnection Standards for Railbelt Transmission



Alaskan Railbelt Standard AKBAL-001-0 — Real Power Balancing Control Performance

A. Introduction
1.  Title: Real Power Balancing Control Performance
2. Number: AKBAL-001-0
3.  Purpose:

To maintain Interconnection steady-state frequency within defined limits by balancing
real power demand and supply in real-time.

4.  Applicability:
4.1. Balancing Authorities
S.  Effective Date: = TBD
B. Requirements

Each Balancing Authority shall operate such that, on a rolling 12-month basis, the average of
the clock-minute averages of the Balancing Authority’s Area Control Error (ACE)
divided by 10B (B is the clock-minute average of the Balancing Authority Area’s
Frequency Bias) times the corresponding clock-minute averages of the B
Interconnection’s Frequency Error is less than a specific limit. This limit [/ is a
constant derived from a targeted frequency bound (separately calculated for each
Interconnection) that is reviewed and set as necessary by the Railbelt Reliability
Committee.
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The equation for ACE is:
ACE = (NIp — NIs) — 10B (Fa — Fs) — Img
where:

e NI, is the algebraic sum of actual flows on all tie lines.
e NI is the algebraic sum of scheduled flows on all tie lines.

¢ B is the Frequency Bias Setting (MW/0.1 Hz) for the Balancing Authority. The
constant factor 10 converts the frequency setting to MW/Hz.

e F, is the actual frequency.

¢ Fsis the scheduled frequency. Fs is normally 60 Hz but may be offset to effect
manual time error corrections.

¢ Iy is the meter error correction factor typically estimated from the difference
between the integrated hourly average of the net tie line flows (NI4) and the hourly



net interchange demand measurement (megawatt-hour). This term should normally
be very small or zero.

R2. Each Balancing Authority shall operate such that its average ACE for at least 90% of
clock-ten-minute periods (6 non-overlapping periods per hour) during a calendar
month is within a specific limit, referred to as L.

AVG (ACE,) < L,

10—minute

where:

Lig=1.65€ 10,/(~=10B:)(~10B)

€0 1s a constant derived from the targeted frequency bound. It is the targeted root-
mean-square (RMS) value of ten-minute average Frequency Error based on frequency
performance over a given year. The bound, €, is the same for every Balancing
Authority Area within an Interconnection, and By is the sum of the Frequency Bias
Settings of the Balancing Authority Areas in the respective Interconnection. For
Balancing Authority Areas with variable bias, this is equal to the sum of the minimum
Frequency Bias Settings.

R3. Each Balancing Authority providing Overlap Regulation Service shall evaluate
Requirement R1 (i.e., Control Performance Standard 1 or CPS1) and Requirement R2
(i.e., Control Performance Standard 2 or CPS2) using the characteristics of the
combined ACE and combined Frequency Bias Settings.

R4. Any Balancing Authority receiving Overlap Regulation Service shall not have its
control performance evaluated (i.e. from a control performance perspective, the
Balancing Authority has shifted all control requirements to the Balancing Authority
providing Overlap Regulation Service).

C. Measures

M1. Each Balancing Authority shall achieve, as a minimum, Requirement 1 (CPS1)
compliance of 100%.

CPS1 is calculated by converting a compliance ratio to a compliance percentage as
follows:

CPS1=(2-CF) * 100%

The frequency-related compliance factor, CF, is a ratio of all one-minute compliance
parameters accumulated over 12 months divided by the target frequency bound:

CF
CF — lzfm;mh
(€)

Where:



€, 1s defined in Requirement R1.

The rating index CFj2-month 1S derived from 12 months of data. The basic unit of data
comes from one-minute averages of ACE, Frequency Error and Frequency Bias
Settings.

A clock-minute average is the average of the reporting Balancing Authority’s valid
measured variable (i.e., for ACE and for Frequency Error) for each sampling cycle
during a given clock-minute.

A clock-minute average is the average of the reporting Balancing Authority’s valid
measured variable (i.e., for ACE and for Frequency Error) for each sampling cycle
during a given clock-minute.

Z A CE sampling cycles in clock -minute
[ A CE j nsampling cycles in clock -minute
clock -minute

-10B -10B

AF _ : : AF;ampling cycles in clock -minute
clock -minute
nsampling cycles in clock -minute

The Balancing Authority’s clock-minute compliance factor (CF) becomes:

CF clock -minute = ﬂ * AF clock -minute
- 1OB clock -minute

Normally, sixty (60) clock-minute averages of the reporting Balancing Authority’s
ACE and of the respective Interconnection’s Frequency Error will be used to compute
the respective hourly average compliance parameter.

z CF::lock -minute

clock -minute samples in hour

CF, =

clock -hour

The reporting Balancing Authority shall be able to recalculate and store each of the
respective clock-hour averages (CF clock-hour average-month) as well as the
respective number of samples for each of the twenty-four (24) hours (one for each
clock-hour, i.e., hour-ending (HE) 0100, HE 0200, ..., HE 2400).

Z [(CFclock -hour )(none -minute samples in clock -hour )]

CF __ days-in-month
clock -hour average -month —

Z [none—minute samples in clock -hour ]

days -in month



M2.

Z [(CFclock -hour average -month )(none -minute samples in clock -hour averages )]

CF — hours -in -day

month

: / [none—minute samples in clock -hour averages ]
hours -in day

The 12-month compliance factor becomes:

12

z (CF month -i )(n(one—minule samples in month )—i )]
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i=1

In order to ensure that the average ACE and Frequency Deviation calculated for any
one-minute interval is representative of that one-minute interval, it is necessary that at
least 50% of both ACE and Frequency Deviation samples during that one-minute
interval be present. Should a sustained interruption in the recording of ACE or
Frequency Deviation due to loss of telemetering or computer unavailability result in a
one-minute interval not containing at least 50% of samples of both ACE and Frequency
Deviation, that one-minute interval shall be excluded from the calculation of CPS1.

M2. Each Balancing Authority shall achieve, as a minimum, Requirement R2 (CPS2)
compliance of 90%. CPS2 relates to a bound on the ten-minute average of ACE. A
compliance percentage is calculated as follows:

CPs=|1- | Violations o ‘ £100
(Total Periods — Unavailable Periods ,,, )

month

The violations per month are a count of the number of periods that ACE clock-ten-
minutes exceeded L;p. ACE clock-ten-minutes is the sum of valid ACE samples within
a clock-ten-minute period divided by the number of valid samples.

Violation clock-ten-minutes

=0if
o
= 1if
| Yace | L

n

samples in 10-minutes

Each Balancing Authority shall report the total number of violations and unavailable
periods for the month. L is defined in Requirement R2.

Since CPS2 requires that ACE be averaged over a discrete time period, the same
factors that limit total periods per month will limit violations per month. The



calculation of total periods per month and violations per month, therefore, must be
discussed jointly.

A condition may arise which may impact the normal calculation of total periods per
month and violations per month. This condition is a sustained interruption in the
recording of ACE.

In order to ensure that the average ACE calculated for any ten-minute interval is
representative of that ten-minute interval, it is necessary that at least half the ACE data
samples are present for that interval. Should half or more of the ACE data be
unavailable due to loss of telemetering or computer unavailability, that ten-minute
interval shall be omitted from the calculation of CPS2.

D. Compliance
1.  Compliance Monitoring Process
1.1. Compliance Monitoring Responsibility
Regional Reliability Organization.

1.2. Compliance Monitoring Period and Reset Timeframe
One calendar month.
1.3. Data Retention

The data that supports the calculation of CPS1 and CPS2 (Attachment 1-AKBAL-
001-0) are to be retained in electronic form for at least a one-year period. If the
CPS1 and CPS2 data for a Balancing Authority Area are undergoing a review to
address a question that has been raised regarding the data, the data are to be saved
beyond the normal retention period until the question is formally resolved. Each
Balancing Authority shall retain for a rolling 12-month period the values of: one-
minute average ACE (ACE;), one-minute average Frequency Error, and, if using
variable bias, one-minute average Frequency Bias.

1.4. Additional Compliance Information
None.
2.  Levels of Non-Compliance — CPS1

2.1. Level 1: The Balancing Authority Area’s value of CPS1 is less than 100% but
greater than or equal to 95%.

2.2. Level 2: The Balancing Authority Area’s value of CPS1 is less than 95% but
greater than or equal to 90%.

2.3. Level 3: The Balancing Authority Area’s value of CPS1 is less than 90% but
greater than or equal to 85%.

2.4. Level 4: The Balancing Authority Area’s value of CPS1 is less than 85%.
3.  Levels of Non-Compliance — CPS2



3.1. Level 1:

3.2. Level 2:

3.3. Level 3:

3.4. Level 4:

The Balancing Authority Area’s value of CPS2 is less than 90% but

greater than or equal to 85%.

The Balancing Authority Area’s value of CPS2 is less than 85% but

greater than or equal to 80%.

The Balancing Authority Area’s value of CPS2 is less than 80% but

greater than or equal to 75%.

The Balancing Authority Area’s value of CPS2 is less than 75%.

E. Regional Differences

None identified.

Version History

Version

Date

Action

Change Tracking
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11-1-2013 Approved -IMC




Attachment 1-AKBAL-001-0

CPS1 and CPS2 Data
CPS1 DATA Description Retention Requirements
€ A constant derived from the targeted frequency | Retain the value of €; used in CPS1 calculation.
bound. This number is the same for each
Balancing Authority Area in the
Interconnection.
ACE; The clock-minute average of ACE. Retain the 1-minute average values of ACE
(525,600 values).
B; The Frequency Bias of the Balancing Authority | Retain the value(s) of B; used in the CPS1
Area. calculation.
Fa The actual measured frequency. Retain the 1-minute average frequency values
(525,600 values).
Fs Scheduled frequency for the Interconnection. Retain the 1-minute average frequency values
(525,600 values).
CPS2 DATA Description Retention Requirements
v Number of incidents per hour in which the Retain the values of V used in CPS2
absolute value of ACE clock-ten-minutes is calculation.
greater than L.
€10 A constant derived from the frequency bound. | Retain the value of €, used in CPS2
It is the same for each Balancing Authority calculation.
Area within an Interconnection.
B; The Frequency Bias of the Balancing Authority | Retain the value of B; used in the CPS2
Area. calculation.
B, The sum of Frequency Bias of the Balancing Retain the value of B, used in the CPS2
Authority Areas in the respective calculation. Retain the 1-minute minimum bias
Interconnection. For systems with variable value (525,600 values).
bias, this is equal to the sum of the minimum
Frequency Bias Setting.
U Number of unavailable ten-minute periods per | Retain the number of 10-minute unavailable

hour used in calculating CPS2.

periods used in calculating CPS2 for the
reporting period.




Off Line

Non Spinning Reserve (50% of SRO,)
Sufficient to Meet DCS-1

Total Online Capacity

—

Online

Firm Load Plus Firm Sales

— Firm On-System Sales plus Firm Sales



Alaska Standard AKBAL-002-0 — Disturbance Control Performance

A.

Introduction

1.
2.
3.

S.

Title: Disturbance Control Performance
Number: AKBAL-002-0

Purpose:

The purpose of the Disturbance Control Standard (DCS) is to ensure the Balancing
Authority is able to utilize its Contingency Reserve to balance resources and demand
and return Interconnection frequency within defined limits following a Reportable
Disturbance. Because generator failures are far more common than significant losses
of load and because Contingency Reserve activation does not typically apply to the
loss of load, the application of DCS is limited to the loss of supply and does not apply
to the loss of load.

Applicability:
4.1. Balancing Authorities

4.2. Reserve Sharing Groups (Balancing Authorities may meet the requirements of
Standard 002 through participation in a Reserve Sharing Group.)

4.3. Regional Reliability Organizations
Effective Date:

Requirements

R1.

R2.

Each Balancing Authority shall have access to and/or operate Contingency Reserve to
respond to Disturbances. Contingency Reserve may be supplied from generation,
energy storage systems, loadshed, controllable load resources, other devices, or
coordinated adjustments to Interchange Schedules.

R1.1. A Balancing Authority may elect to fulfill its Contingency Reserve obligations
by participating as a member of a Reserve Sharing Group. In such cases, the
Reserve Sharing Group shall have the same responsibilities and obligations as
each Balancing Authority with respect to monitoring and meeting the
requirements of Standard BAL-002.

Each Regional Reliability Organization, sub-Regional Reliability Organization or
Reserve Sharing Group shall specify its Contingency Reserve policies, including:

R2.1. The minimum reserve requirement for the group, as determined by coordinated
Railbelt UF loadshed/spinning reserve/droop coordination study

R2.2. Its allocation among members, as defined in the Reserve Policy, and as
modified by coordinated Railbelt UF loadshed/spinning reserve/droop
coordination studies.

R2.3. The permissible mix of Operating Reserve — Spinning and Operating Reserve —
Supplemental that may be included in Contingency Reserve.



R3.

R4.

RS.

R2.4. The procedure for applying Contingency Reserve in practice including
recommendations on geographic dispersion.

R2.5. The limitations, if any, upon the amount of interruptible load that may be
included.

R2.6. The same portion of resource capacity (e.g. reserves from jointly owned
generation) shall not be counted more than once as Contingency Reserve by
multiple Balancing Authorities.

Each Balancing Authority or Reserve Sharing Group shall activate sufficient
Contingency Reserve to comply with the DCS.

R3.1. As a minimum, the Balancing Authority or Reserve Sharing Group shall carry
at least enough Contingency Reserve to cover the most severe single
contingency. All Balancing Authorities and Reserve Sharing Groups shall
review, no less frequently than annually, their probable contingencies to
determine their prospective most severe single contingencies.

A Balancing Authority or Reserve Sharing Group shall meet the Disturbance
Recovery Criterion within the Disturbance Recovery Period for 100% of Reportable
Disturbances. The Disturbance Recovery Criterion is:

R4.1. A Balancing Authority shall return its ACE to zero if its ACE just prior to the
Reportable Disturbance was positive or equal to zero. For negative initial ACE
values just prior to the Disturbance, the Balancing Authority shall return ACE
to its pre-Disturbance value.

R4.2. The default Disturbance Recovery Period is 15 minutes after the start of a
Reportable Disturbance. This period may be adjusted to better suit the needs of
an Interconnection based on analysis approved by the Railbelt Reliability
Committee.

Each Reserve Sharing Group shall comply with the DCS. A Reserve Sharing Group
shall be considered in a Reportable Disturbance condition whenever a group member
has experienced a Reportable Disturbance and calls for the activation of Contingency
Reserves from one or more other group members. (If a group member has
experienced a Reportable Disturbance but does not call for reserve activation from
other members of the Reserve Sharing Group, then that member shall report as a
single Balancing Authority.) Compliance may be demonstrated by either of the
following two methods:

R5.1. The Reserve Sharing Group reviews group ACE (or equivalent) and
demonstrates compliance to the DCS. To be in compliance, the group ACE (or
its equivalent) must meet the Disturbance Recovery Criterion after the schedule
change(s) related to reserve sharing have been fully implemented, and within
the Disturbance Recovery Period.

or
R5.2. The Reserve Sharing Group reviews each member’s ACE in response to the
activation of reserves. To be in compliance, a member’s ACE (or its



equivalent) must meet the Disturbance Recovery Criterion after the schedule
change(s) related to reserve sharing have been fully implemented, and within
the Disturbance Recovery Period.

R6. A Balancing Authority or Reserve Sharing Group shall fully restore its Contingency
Reserves within the Contingency Reserve Restoration Period for its Interconnection.

R6.1. The Contingency Reserve Restoration Period begins at the end of the
Disturbance Recovery Period.

R6.2. The default Contingency Reserve Restoration Period is 90 minutes. This period
may be adjusted to better suit the reliability targets of the Interconnection based
on analysis approved by the Railbelt Reliability Committee.

Measures

M1. A Balancing Authority or Reserve Sharing Group shall calculate and report
compliance with the Disturbance Control Standard for all Disturbances involving all
generating unit trips, transmission line trips, and distribution level disturbances that
result in frequency deviation >.2 Hz. Regions may, at their discretion, require a lower
reporting threshold. Disturbance Control Standard is measured as the percentage

recovery (R)).

For loss of generation:
if ACEA<0
then
— — ACE
R = Mw,  —max(0,ACE, — ACE,,) £100%
MWLoss
if ACEA>0 -
then g 22’ \/\A‘ﬂ Recovery time
R = MW, —max(0,~ACE,,) £100% % ol ACE,
MWL{)SS S() A0 ACEA
-60 -
-80 -
2100 L
where:
® MW, ss is the MW size of the Disturbance as measured at the beginning of the
loss,

® ACE, is the pre-disturbance ACE,

e ACEpy is the maximum algebraic value of ACE measured within the fifteen
minutes following the Disturbance. A Balancing Authority or Reserve Sharing
Group may, at its discretion, set ACEy = ACE5 min, and



The Balancing Authority or Reserve Sharing Group shall record the MW oss value as
measured at the site of the loss to the extent possible. The value should not be
measured as a change in ACE since governor response and AGC response may
introduce error.

The Balancing Authority or Reserve Sharing Group shall base the value for ACEA on
the average ACE over the period just prior to the start of the Disturbance (10 and 60
seconds prior and including at least 4 scans of ACE). In the illustration below, the
horizontal line represents an averaging of ACE for 15 seconds prior to the start of the
Disturbance with a result of ACEx = - 25 MW.

ACE

-30 20 -10 Q

\
\

The average percent recovery is the arithmetic average of all the calculated R;’s for
Reportable Disturbances during a given quarter. Average percent recovery is similarly
calculated for excludable Disturbances.

D. Compliance

1.

Compliance Monitoring Process

Compliance with the DCS shall be measured on a percentage basis as set forth in the
measures above.

Each Balancing Authority or Reserve Sharing Group shall submit one completed copy
of DCS Form, “Alaskan Railbelt Control Performance Standard Survey — All
Interconnections” to its Resources Subcommittee Survey Contact no later than the
10th day following the end of the calendar quarter (i.e. April 10th, July 10th, October
10th, January 10th).

1.1. Compliance Monitoring Responsibility

IMC-Regional Reliability Organization.

1.2. Compliance Monitoring Period and Reset Timeframe

Compliance for DCS will be evaluated for each reporting period. Reset is one
calendar quarter without a violation.



1.3. Data Retention

The data that support the calculation of DCS are to be retained in electronic
form for at least a one-year period. If the DCS data for a Reserve Sharing
Group and Balancing Area are undergoing a review to address a question that
has been raised regarding the data, the data are to be saved beyond the normal
retention period until the question is formally resolved.

1.4. Additional Compliance Information

Reportable Disturbances — Reportable Disturbances are contingencies
involving any generating unit trips, transmission line trips, and distribution
level disturbances that result in frequency deviation >.2 Hz. A Regional
Reliability Organization, sub-Regional Reliability Organization or Reserve
Sharing Group may optionally reduce this criteria, provided that normal
operating characteristics are not being considered or misrepresented as
contingencies. Normal operating characteristics are excluded because DCS
only measures the recovery from sudden, unanticipated losses of supply-side
resources.

Simultaneous Contingencies — Multiple Contingencies occurring within one
minute or less of each other shall be treated as a single Contingency. If a
multiple contingency event occurs within a time span greater than one minute
the regional reliability organization will have at its discretion the option to
consider it a single contingency. If the combined magnitude of the multiple
Contingencies exceeds the most severe single Contingency, the loss shall be
reported, but excluded from compliance evaluation.

Multiple Contingencies within the Reportable Disturbance Period —
Additional Contingencies that occur after one minute of the start of a
Reportable Disturbance but before the end of the Disturbance Recovery Period
can be excluded from evaluation. The Balancing Authority or Reserve Sharing
Group shall determine the DCS compliance of the initial Reportable
Disturbance by performing a reasonable estimation of the response that would
have occurred had the second and subsequent contingencies not occurred.

Multiple Contingencies within the Contingency Reserve Restoration Period
— Additional Reportable Disturbances that occur after the end of the
Disturbance Recovery Period but before the end of the Contingency Reserve
Restoration Period shall be reported and included in the compliance evaluation.
However, the Balancing Authority or Reserve Sharing Group can request a
waiver from the Resources Subcommittee for the event if the contingency
reserves were rendered inadequate by prior contingencies and a good faith
effort to replace contingency reserve can be shown.

2. Levels of Non-Compliance



A representative from each Balancing Authority or Reserve Sharing Group that was
non-compliant in the calendar quarter most recently completed shall provide written
documentation verifying that the Balancing Authority or Reserve Sharing Group will
apply the appropriate DCS performance adjustment beginning the first day of the
succeeding month, and will continue to apply it for three months. The written
documentation shall accompany the quarterly Disturbance Control Standard Report
when a Balancing Authority or Reserve Sharing Group is non-compliant.

2.1. Levell:  Value of the average percent recovery for the quarter is less than
100% but greater than or equal to 95%.

2.2. Level2:  Value of the average percent recovery for the quarter is less than
95% but greater than or equal to 90%.

2.3. Level3:  Value of average percent recovery for the quarter is less than 90%
but greater than or equal to 85%.

2.4. Level4: Value of average percent recovery for the quarter is less than 85%.

E. Regional Differences

None identified.

Version History

Version

Date Action Change Tracking

001

11-1-2013 Approved -IMC




Alaska Standard AKBAL-003-0 — Frequency Response and Bias

A.

Introduction

1.
2.
3.

S.

Title: Frequency Response and Bias
Number: AKBAL-003-0

Purpose:

This standard provides a consistent method for calculating the Frequency Bias
component of ACE.

Applicability:
4.1. Balancing Authorities

Effective Date: TBD

Requirements

R1.

R2.

R3.

R4.

Each Balancing Authority shall review its Frequency Bias Settings by January 1 of
each year and recalculate its setting to reflect any change in the Frequency Response
of the Balancing Authority Area.

R1.1. The Balancing Authority may change its Frequency Bias Setting, and the
method used to determine the setting, whenever any of the factors used to
determine the current bias value change.

R1.2. Each Balancing Authority shall report its Frequency Bias Setting, and method
for determining that setting, to the Railbelt Reliability Committee.

Each Balancing Authority shall establish and maintain a Frequency Bias Setting that is
as close as practical to, or greater than, the Balancing Authority’s Frequency
Response. Frequency Bias may be calculated several ways:

R2.1. The Balancing Authority may use a fixed Frequency Bias value which is based
on a fixed, straight-line function of Tie Line deviation versus Frequency
Deviation. The Balancing Authority shall determine the fixed value by
observing and averaging the Frequency Response for several Disturbances
during on-peak hours.

R2.2. The Balancing Authority may use a variable (linear or non-linear) bias value,
which is based on a variable function of Tie Line deviation to Frequency
Deviation. The Balancing Authority shall determine the variable frequency
bias value by analyzing Frequency Response as it varies with factors such as
load, generation, governor characteristics, and frequency.

Each Balancing Authority shall operate its Automatic Generation Control (AGC) on
Tie Line Frequency Bias, unless such operation is adverse to system or
Interconnection reliability.

Balancing Authorities that use Dynamic Scheduling or Pseudo-ties for jointly owned
units shall reflect their respective share of the unit governor droop response in their
respective Frequency Bias Setting.



R4.1. Fixed schedules for Jointly Owned Units mandate that Balancing Authority (A)
that contains the Jointly Owned Unit must incorporate the respective share of
the unit governor droop response for any Balancing Authorities that have fixed
schedules (B and C). See the diagram below.

R4.2. The Balancing Authorities that have a fixed schedule (B and C) but do not
contain the Jointly Owned Unit shall not include their share of the governor
droop response in their Frequency Bias Setting.

Jointly Owned Unit

R5. Balancing Authorities that serve native load shall have a monthly average Frequency
Bias Setting that is at least 1% of the Balancing Authority’s estimated yearly peak
demand per 0.1 Hz change.

R5.1. Balancing Authorities that do not serve native load shall have a monthly
average Frequency Bias Setting that is at least 1% of its estimated maximum
generation level in the coming year per 0.1 Hz change.

R6. A Balancing Authority that is performing Overlap Regulation Service shall increase its
Frequency Bias Setting to match the frequency response of the entire area being
controlled. A Balancing Authority shall not change its Frequency Bias Setting when
performing Supplemental Regulation Service.

Measures

M1. Each Balancing Authority shall perform Frequency Response surveys when called for
by the Railbelt Reliability Committee to determine the Balancing Authority’s response
to Interconnection Frequency Deviations.

Compliance Monitor

IMC-Railbelt Regional Reliability Organization
Non-Compliance
Level 1.

Regional Differences



None identified.
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Alaska Standard AKBAL-004-0 — Time Error Correction

A.

Introduction

1. Title: Time Error Correction
2. Number: AKBAL-004-0

3. Purpose:

S.

The purpose of this standard is to ensure that Time Error Corrections are conducted in
a manner that does not adversely affect the reliability of the Interconnection.
Applicability:

4.1. Reliability Coordinators

4.2. Balancing Authorities

Effective Date:

Requirements

R1.

R2.

R3.

R4.

Only a Reliability Coordinator shall be eligible to act as Interconnection Time
Monitor. A single Reliability Coordinator in each Interconnection shall be designated
by the Railbelt Reliability Committee to serve as Interconnection Time Monitor.

The Interconnection Time Monitor shall monitor Time Error and shall initiate or
terminate corrective action orders in accordance with the Time Error Correction
Procedure.

Each Balancing Authority, when requested, shall participate in a Time Error
Correction by one of the following methods:

R3.1. The Balancing Authority shall offset its frequency schedule by 0.02 Hertz,
leaving the Frequency Bias Setting normal; or

R3.2. The Balancing Authority shall offset its Net Interchange Schedule (MW) by an
amount equal to the computed bias contribution during a 0.02 Hertz Frequency
Deviation (i.e. 20% of the Frequency Bias Setting).

Any Reliability Coordinator in an Interconnection shall have the authority to request
the Interconnection Time Monitor to terminate a Time Error Correction in progress, or
a scheduled Time Error Correction that has not begun, for reliability considerations.

R4.1. Balancing Authorities that have reliability concerns with the execution of a
Time Error Correction shall notify their Reliability Coordinator and request the
termination of a Time Error Correction in progress.

Measures

Not specified.

Non-Compliance
Level 1

Regional Differences

None identified.
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Alaska Standard AKBAL-005-0 — Automatic Generation Control

A.

Introduction
1. Title: Automatic Generation Control
2. Number: AKBAL-005-0

3. Purpose:

This standard establishes requirements for Balancing Authority Automatic Generation
Control (AGC) necessary to calculate Area Control Error (ACE) and to routinely
deploy the Regulating Reserve. The standard also ensures that all facilities and load
electrically synchronized to the Interconnection are included within the metered
boundary of a Balancing Area so that balancing of resources and demand can be
achieved.

4. Applicability:
4.1. Balancing Authorities
4.2. Generator Operators
4.3. Transmission Operators
4.4. Load Serving Entities

5. Effective Date: TBD

Requirements

R1. All generation, transmission, and load operating within an Interconnection must be
included within the metered boundaries of a Balancing Authority Area.

R1.1. Each Generator Operator with generation facilities operating in an
Interconnection shall ensure that those generation facilities are included within
the metered boundaries of a Balancing Authority Area.

R1.2. Each Transmission Operator with transmission facilities operating in an
Interconnection shall ensure that those transmission facilities are included
within the metered boundaries of a Balancing Authority Area.

R1.3. Each Load-Serving Entity with load operating in an Interconnection shall
ensure that those loads are included within the metered boundaries of a
Balancing Authority Area.

R2. Each Balancing Authority shall maintain Regulating Reserve that can be controlled by
AGC to meet the Control Performance Standard.

R3. A Balancing Authority providing Regulation Service shall ensure that adequate
metering, communications, and control equipment are employed to prevent such
service from becoming a Burden on the Interconnection or other Balancing Authority
Areas.



R4.

RS.

Re6.

R7.

R8.

R9.

R10.

R11.

R12.

A Balancing Authority providing Regulation Service shall notify the Host Balancing
Authority for whom it is controlling if it is unable to provide the service, as well as
any Intermediate Balancing Authorities.

A Balancing Authority receiving Regulation Service shall ensure that backup plans are
in place to provide replacement Regulation Service should the supplying Balancing
Authority no longer be able to provide this service.

The Balancing Authority’s AGC shall compare total Net Actual Interchange to total
Net Scheduled Interchange plus Frequency Bias obligation to determine the Balancing
Authority’s ACE. Single Balancing Authorities operating asynchronously may
employ alternative ACE calculations such as (but not limited to) flat frequency
control. If a Balancing Authority is unable to calculate ACE for more than 30 minutes
it shall notify its Reliability Coordinator.

The Balancing Authority shall operate AGC continuously unless such operation
adversely impacts the reliability of the Interconnection. If AGC has become
inoperative, the Balancing Authority shall use manual control to adjust generation to
maintain the Net Scheduled Interchange.

The Balancing Authority shall ensure that data acquisition for and calculation of ACE
occur at least every four seconds.

R8.1. Each Balancing Authority shall provide redundant and independent frequency
metering equipment that shall automatically activate upon detection of failure
of the primary source. This overall installation shall provide a minimum
availability of 99.95%.

The Balancing Authority shall include all Interchange Schedules with Adjacent
Balancing Authorities in the calculation of Net Scheduled Interchange for the ACE
equation.

R9.1. Balancing Authorities with a high voltage direct current (HVDC) link to
another Balancing Authority connected asynchronously to their Interconnection
may choose to omit the Interchange Schedule related to the HVDC link from
the ACE equation if it is modeled as internal generation or load.

The Balancing Authority shall include all Dynamic Schedules in the calculation of Net
Scheduled Interchange for the ACE equation.

Balancing Authorities shall include the effect of ramp rates, which shall be identical
and agreed to between affected Balancing Authorities, in the Scheduled Interchange
values to calculate ACE.

Each Balancing Authority shall include all Tie Line flows with Adjacent Balancing
Authority Areas in the ACE calculation.

R12.1. Balancing Authorities that share a tie shall ensure Tie Line MW metering is
telemetered to both control centers, and emanates from a common, agreed-upon
source using common primary metering equipment. Balancing Authorities
shall ensure that megawatt-hour data is telemetered or reported at the end of
each hour.



R12.2. Balancing Authorities shall ensure the power flow and ACE signals that are
utilized for calculating Balancing Authority performance or that are transmitted
for Regulation Service are not filtered prior to transmission, except for the Anti-
aliasing Filters of Tie Lines.

R12.3. Balancing Authorities shall install common metering equipment where
Dynamic Schedules or Pseudo-Ties are implemented between two or more
Balancing Authorities to deliver the output of Jointly Owned Units or to serve
remote load.

R13. Each Balancing Authority shall perform hourly error checks using Tie Line megawatt-
hour meters with common time synchronization to determine the accuracy of its
control equipment. The Balancing Authority shall adjust the component (e.g., Tie
Line meter) of ACE that is in error (if known) or use the interchange meter error (Iyg)
term of the ACE equation to compensate for any equipment error until repairs can be
made.

R14. The Balancing Authority shall provide its operating personnel with sufficient
instrumentation and data recording equipment to facilitate monitoring of control
performance, generation response, and after-the-fact analysis of area performance. As
a minimum, the Balancing Authority shall provide its operating personnel with real-
time values for ACE, Interconnection frequency and Net Actual Interchange with each
Adjacent Balancing Authority Area.

R15. The Balancing Authority shall provide adequate and reliable backup power supplies
and shall periodically test these supplies at the Balancing Authority’s control center
and other critical locations to ensure continuous operation of AGC and vital data
recording equipment during loss of the normal power supply.

R16. The Balancing Authority shall sample data at least at the same periodicity with which
ACE is calculated. The Balancing Authority shall flag missing or bad data for
operator display and archival purposes. The Balancing Authority shall collect
coincident data to the greatest practical extent, i.e., ACE, Interconnection frequency,
Net Actual Interchange, and other data shall all be sampled at the same time.

R17. Each Balancing Authority shall at least annually check and calibrate its time error and
frequency devices against a common reference. The Balancing Authority shall adhere
to the minimum values for measuring devices as listed below:

Device Accuracy

Digital frequency transducer <0.001 Hz

MW, MVAR, and voltage transducer <0.25% of full scale
Remote terminal unit <0.25 % of full scale
Potential transformer <0.30 % of full scale
Current transformer <0.50 % of full scale

C. Measures
Not specified.



D. Compliance

1. Compliance Monitoring Process

1.1.

1.2.

1.3.

1.4.

Compliance Monitoring Responsibility

Balancing Authorities shall be prepared to supply data to the Railbelt
Reliability Committee in the format defined below:

1.1.1.

1.1.2.

Within one week upon request, Balancing Authorities shall provide the
Railbelt Reliability Committee or the Regional Reliability Organization
CPS source data in daily CSV files with time stamped one minute
averages of: 1) ACE and 2) Frequency Error.

Within one week upon request, Balancing Authorities shall provide the
Railbelt Reliability Committee or the Regional Reliability Organization
DCS source data in CSV files with time stamped scan rate values for:
1) ACE and 2) Frequency Error for a time period of two minutes prior
to thirty minutes after the identified Disturbance.

Compliance Monitoring Period and Reset Timeframe

Not specified.

Data Retention

1.3.1.

1.3.2.

Each Balancing Authority shall retain its ACE, actual frequency,
Scheduled Frequency, Net Actual Interchange, Net Scheduled
Interchange, Tie Line meter error correction and Frequency Bias
Setting data in digital format at the same scan rate at which the data is
collected for at least one year.

Each Balancing Authority or Reserve Sharing Group shall retain
documentation of the magnitude of each Reportable Disturbance as
well as the ACE charts and/or samples used to calculate Balancing
Authority or Reserve Sharing Group disturbance recovery values. The
data shall be retained for one year following the reporting quarter for
which the data was recorded.

Additional Compliance Information

Not specified.

2. Levels of Non-Compliance
Level 2.

E. Regional Differences

None identified.

Version History

Version

Date

Action Change Tracking

001

11-1-2013 Approved -IMC







Alaska Standard AKBAL-006-0 — Inadvertent Interchange

A.

Introduction

1.
2.
3.

S.

Title: Inadvertent Interchange
Number: AKBAL-006-0
Purpose:

This standard defines a process for monitoring Balancing Authorities to ensure that, over the
long term, Balancing Authority Areas do not excessively depend on other Balancing Authority
Areas in the Interconnection for meeting their demand or Interchange obligations.

Applicability:
4.1. Balancing Authorities
Effective Date TBD

Requirements

R1.
R2.

R3.

R4.

Each Balancing Authority shall calculate and record hourly Inadvertent Interchange.

Each Balancing Authority shall include all AC tie lines that connect to its Adjacent
Balancing Authority Areas in its Inadvertent Interchange account. The Balancing
Authority shall take into account interchange served by jointly owned generators.

Each Balancing Authority shall ensure all of its Balancing Authority Area
interconnection points are equipped with common megawatt-hour meters, with
readings provided hourly to the control centers of Adjacent Balancing Authorities.

Adjacent Balancing Authority Areas shall operate to a common Net Interchange
Schedule and Actual Net Interchange value and shall record these hourly quantities,
with like values but opposite sign. Each Balancing Authority shall compute its
Inadvertent Interchange based on the following:

R4.1. Each Balancing Authority, by the end of the next business day, shall agree with
its Adjacent Balancing Authorities to:

R4.1.1. The hourly values of Net Interchange Schedule.
R4.1.2. The hourly integrated megawatt-hour values of Net Actual Interchange.

R4.2. Each Balancing Authority shall use the agreed-to daily and monthly accounting
data to compile its monthly accumulated Inadvertent Interchange for the On-
Peak and Off-Peak hours of the month.

R4.3. A Balancing Authority shall make after-the-fact corrections to the agreed-to
daily and monthly accounting data only as needed to reflect actual operating
conditions (e.g. a meter being used for control was sending bad data). Changes
or corrections based on non-reliability considerations shall not be reflected in
the Balancing Authority’s Inadvertent Interchange. After-the-fact corrections
to scheduled or actual values will not be accepted without agreement of the
Adjacent Balancing Authorities.

Adjacent Balancing Authorities that cannot mutually agree upon their respective Net Actual
Interchange or Net Scheduled Interchange quantities by the 15th calendar day of the following
month shall, for the purposes of dispute resolution, submit a report to their respective Regional



Reliability Organization Contact. The report shall describe the nature and the cause of the
dispute as well as a process for correcting the discrepancy. By mutual agreement with respect to
scheduling Bradley Lake losses, and if other arrangements have not been made:

e Losses shall be accumulated as an after the fact scheduled transaction.

e However losses will not be added to the hourly or accumulated inadvertent.

e Losses will be scheduled to be returned to the BA in which the losses occurred in the
same hour they were accumulated 48 hours later as a Bradley Lake loss payback
schedule.

e It is recognized that Sundays and holidays are off peak days but there will be no
distinction at this time between those days and a standard on peak/off peak day. This may
change at a future date.

The intent of this modification to current operating practice is to simplify accounting and provide for a
more accurate accounting of inadvertent power flows.It is not the intent of this language to provide long-
term gain to any participant in the payback of on-peak losses. In the event of documented abuse of this
practice the standard will be revised by the Railbelt Reliability Committee.

R5. Reserved for future use.
C. Measures None Specified
D. Compliance Monitor

IMC-Railbelt Reliability Organization
E. Compliance

1. Compliance Monitoring Process

1.1.  Each Balancing Authority shall maintain a monthly summary of Inadvertent
Interchange available to the Railbelt Reliability Committee upon request.
These summaries shall not include any after-the-fact changes that were not
agreed to by the Source Balancing Authority, Sink Balancing Authority and all
Intermediate Balancing Authorities.

1.2. Inadvertent Interchange summaries shall include at least the previous
accumulation, net accumulation for the month, and final net accumulation, for
both the On-Peak and Off-Peak periods.

1.3.  Each Balancing Authority shall perform an Area Interchange Error (AIE)
Survey as requested by the Railbelt Reliability Committee to determine the
Balancing Authority’s Interchange error(s) due to equipment failures or
improper scheduling operations, or improper AGC performance. Data for such
surveys shall be collected for the time period as specified by the Railbelt
Reliability Committee.

2. Levels of Non Compliance

A Balancing Authority that neither submits a report to the Regional Reliability
Organization, nor supplies a reason for not submitting the required data, when such
report is requested shall be considered level 1 non-compliant.

F. Regional Differences



None identified
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Alaska Standard AKFAC-001-0 — Facility Connection Requirements

A.

Introduction

1.
2.
3.

S.

Title: Facility Connection Requirements
Number: AKFAC-001-0
Purpose:

To avoid adverse impacts on reliability, Transmission Owners must establish facility
connection and performance requirements. All Entity’s proposing to interconnect and
operate equipment connected to the transmission owners’ facilities within the Railbelt
will be required to adhere to these standards.

Applicability:
4.1. Transmission Owner

Effective Date: TBD

Requirements

R1.

R2.

The Transmission Owner shall document, maintain, and publish facility connection
requirements that at a minimum meet the Intertie Management Committee’s facility
connection requirements and ensure compliance with its Reliability Standards and
applicable Regional Reliability Organization, subregional, Power Pool, and individual
Transmission Owner planning criteria and facility connection requirements. The
Transmission Owner’s facility connection requirements shall address connection
requirements for:

R1.1. Generation facilities,
R1.2. Transmission facilities, and
R1.3. End-user facilities

The Transmission Owner’s facility connection requirements shall address, but are not
limited to, the following items:

R2.1. Provide a written summary of its plans to achieve the required system
performance as described above throughout the planning horizon:

R2.1.1. Procedures for coordinated joint studies of new facilities and their
impacts on the interconnected transmission systems.

R2.1.2. Procedures for notification of new or modified facilities to others (those
responsible for the reliability of the interconnected transmission
systems) as soon as feasible.

R2.1.3. Voltage level and MW and MV AR capacity or demand at point of
connection.

R2.1.4. Breaker duty and surge protection.
R2.1.5. System protection and coordination.

R2.1.6. Metering and telecommunications.



R2.1.7. Grounding and safety issues.

R2.1.8. Insulation and insulation coordination.

R2.1.9. Voltage, Reactive Power, and power factor control.
R2.1.10. Power quality impacts.

R2.1.11. Equipment Ratings.

R2.1.12. Synchronizing of facilities.

R2.1.13. Maintenance coordination.

R2.1.14. Operational issues (abnormal frequency and voltages).
R2.1.15.Inspection requirements for existing or new facilities.

R2.1.16. Communications and procedures during normal and emergency
operating conditions.

R3. The Transmission Owner shall maintain and update its facility connection
requirements as required. The Transmission Owner shall make documentation of
these requirements available to the users of the transmission system, the Regional
Reliability Organization, and the Railbelt Reliability Committee on request (five
business days).

Measures

M1. The Transmission Owner shall make available to the Intertie Management Committee

for inspection evidence that it met all the requirements stated in Reliability Standard
AKFAC-001-0_RI.

MZ2. The Transmission Owner shall make available to the Intertie Management Committee
for inspection evidence that it met all requirements stated in Reliability Standard
AKFAC-001-0_R2.

Ma3. The Transmission Owner shall make available to the Intertie Management
Committee for inspection evidence that it met all the requirements stated in

Reliability Standard AKFAC-001-0_R3.
Compliance
1. Compliance Monitoring Process

1.1. Compliance Monitoring Responsibility
Compliance Monitor: IMC- Regional Reliability Organization.

1.2. Compliance Monitoring Period and Reset Timeframe
On request (five business days).

1.3. Data Retention
None specified.

1.4. Additional Compliance Information
None.

2. Levels of Non-Compliance



E. Regional Difference

Level 3.

1. None identified.
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Alaska Standard AKFAC-002-0 — Coordination of Plans for New Facilities

A. Introduction

1.  Title: Coordination of Plans For New Generation, Transmission, and End
User Facilities

2.  Number: AKFAC-002-0
Purpose:

To avoid adverse impacts on reliability, Generator Owners and Transmission Owners
and electricity end-users must meet facility connection and performance requirements.
These requirements are spelled out in detail in The Railbelt Standards for Generation
and Transmission Interconnection. All Entity’s proposing to interconnect and operate
within the Railbelt will be required to adhere to these standards.

4. Applicability:
4.1. Generator Owner
4.2. Transmission Owner
4.3. Distribution Provider
4.4. Load-Serving Entity
4.5. Transmission Planner

4.6. Planning Authority
S. Effective Date: TBD

B. Requirements

R1. The Generator Owner, Transmission Owner, Distribution Provider, and Load-Serving
Entity seeking to integrate generation facilities, transmission facilities, and electricity
end-user facilities shall each coordinate and cooperate on its assessments with its
Transmission Planner and Planning Authority. The assessment shall include:

R1.1. Evaluation of the reliability impact of the new facilities and their connections
on the interconnected transmission systems.

R1.2. Ensurance of compliance with the Intertie Management Committee’s
Reliability Standards and applicable Regional, subregional, Power Pool, and
individual system planning criteria and facility connection requirements.

R1.3. Evidence that the parties involved in the assessment have coordinated and
cooperated on the assessment of the reliability impacts of new facilities on the
interconnected transmission systems. While these studies may be performed
independently, the results shall be jointly evaluated and coordinated by the
entities involved.

R1.4. Evidence that the assessment included steady-state, short-circuit, and dynamics
studies as necessary to evaluate system performance.



R1.5. Documentation that the assessment included study assumptions, system
performance, alternatives considered, and jointly coordinated
recommendations.

R2. The Planning Authority, Transmission Planner, Generator Owner, Transmission
Owner, Load-Serving Entity, and Distribution Provider shall each retain its
documentation (of its evaluation of the reliability impact of the new facilities and their
connections on the interconnected transmission systems) for three years and shall
provide the documentation to the Regional Reliability Organization(s) and the Railbelt
Reliability Committee on request (within 30 calendar days).

C. Measures

M1. The Planning Authority, Transmission Planner, Generator Owner, Transmission
Owner, Load-Serving Entity, and Distribution Provider’s documentation of its
assessment of the reliability impacts of new facilities shall address all items in
Reliability Standard AKFAC-002-0_R1.

M2. The Planning Authority, Transmission Planner, Generator Owner, Transmission
Owner, Load-Serving Entity, and Distribution Provider shall each have evidence of its
assessment of the reliability impacts of new facilities and their connections on the
interconnected transmission systems is retained and provided to other entities in
accordance with Reliability Standard AKFAC-002-0_R2.

D. Compliance
1. Compliance Monitoring Process

1.1. Compliance Monitoring Responsibility
Compliance Monitor: IMC/RRO.

1.2. Compliance Monitoring Period and Reset Timeframe
On request (within 30 calendar days).

1.3. Data Retention

Evidence of the assessment of the reliability impacts of new facilities and their
connections on the interconnected transmission systems: Three years.

1.4. Additional Compliance Information
None.

2. Levels of Non-Compliance

2.1. Levell:  Assessments of the impacts of new facilities were provided, but
were incomplete in one or more requirements of Reliability Standard AKFAC-
002_RI.

2.2. Level2: Not applicable.
2.3. Level3: Not applicable.

2.4. Level4:  Assessments of the impacts of new facilities were not provided.

E. Regional Differences



1. None identified.
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Alaska Standard AKRES-001-0 — Reserve Obligation and Allocation

A.

Introduction

1. Title: Reserve Obligation and Allocation
2. Number: AKRES-001-0

3. Purpose:

This standard describes Reserve Obligations for all Entities interconnected to the
Railbelt Grid.

4. Applicability:

4.1. Balancing Authorities

4.2. Load Serving Entities

4.3. Generation Owners (Generation Asset Owning Entities)
5. Effective Date: TBD
Requirements

R1. Reserve Capacity Requirement

R1.1. Each Load Serving Entity is expected to maintain responsibility to provide
capacity for its own firm load. As part of such responsibility, shall maintain or
otherwise provide for annually, Accredited Capacity, in an amount equal to or
greater than its maximum System Demand for such year plus the Load Serving
Entities’ Reserve Capacity Obligation, as set forth in Subsection R1.2.

R1.2. The Reserve Capacity Obligation of a Load Serving Entity, for any year, shall
be equal to thirty (30) percent of the projected Annual System Demand for that
year for that Load Serving Entity. The Reserve Capacity Obligation of the
Load Serving Entity may be adjusted from time to time by the Intertie
Management Committee (IMC)

R1.3. The IMC may determine the annual Accredited Capacity for each Load Serving
Entity

R2. Responsibility for Operating Reserve

R2.1. Each Load Serving Entity and/or Generation Owner shall provide, or contract
for, Spinning Reserve and Non-Spinning Reserve as required by Section R3
equal to or greater than the Operating Reserve Obligation of the entity. As soon
as practicable, but not to exceed four hours, after the occurrence of an incident
which uses Operating Reserves, each entity shall restore its Operating Reserve
Obligation.

R2.2. Operating Reserves, Operating Reserve Obligation, System Reserve Basis and
allocation calculations may be modified or changed by the Intertie Management
Committee.

R2.3. The System Reserve Basis (SRB) is equal to the Largest Generating Unit
Contingency of the system or other such value as determined by engineering
studies and approved by the IMC.



R3. Total Reserve Obligation

R3.1.

R3.2.

R3.3.

The Total Operating Reserve Obligation at any time shall be an amount equal to
150 percent of the SRB of the Railbelt Grid.

The Spinning Reserve portion of the Total Operating Reserve Obligation shall
not be less than an amount equivalent to 100 percent of the SRB.

The balance of the Total Operating Reserve Obligation shall be maintained with
Non-Spinning Reserve (aka Non-Operating Reserves).

R4. Generating Unit Capability-

Generating unit capability for operating reserve shall be determined by the following

criteria:

R4.1.

R4.2.

R4.3.

It shall not be less that the load on the machine at any particular time nor
greater than R4.2 below

It shall not exceed that maximum amount of load (MW) that the unit is capable
of continuously supplying for a two-hour period, or quickly, through action of
automatic governor controls.

The criteria specified in this section may be modified or changed by the Intertie
Management Committee.

R5. Allocation of Operating Reserve Obligations

The Operating Reserve Obligation of an Obligated Entity shall be that percentage of the
Total Operating Reserve obligation determined by the IMC in accordance with the formulas
described in RS through R7

RS.1.

RS.2.

RS.3.

An Entities’ Spinning Reserve shall be calculated at any given instant as the
difference between the sum of the net capability of all generating units on line
in the respective entity and the integrated Systems Demand of the system
involved and other sources (for example, SILOS and BESS) or declared
restrictions on spinning reserve (for example, Bradley Lake or tie line
restrictions) as accepted by the IMC

An Entities’ Spinning Reserve may be satisfied by an automatically controlled
load shedding program. The load shedding program shall assure that controlled
load can be dropped to meet the requirement of Spinning Reserve in such a
manner as to maintain system stability and not cause degradation or cascading
effects in the Railbelt system. The IMC shall review and approve the Entities’
load shedding program that will be used to satisfy its Spinning Reserve
requirements.

The IMC may establish procedures to assure that the Operating Reserve of an
entity is available on the Railbelt System at all times. Whenever an entity is
unable to meet its Operating Reserve Obligation, that entity will, within two



hours, advise its Balancing Authority and make arrangements to restore its
Operating Reserve Obligation.

R5.4. Prudent Utility Practices shall be followed in distributing Operating Reserve,
taking into account effective utilization of capacity in an emergency, Response
Rate, transmission limitations and local area requirements. Available Transfer
Capability (ATC) shall include a component (Capacity Benefit Margin)
recognizing the need to move reserves between areas.

R5.5. Subject to R5.3 above, an entity may arrange for one or more other entities to
supply part of, or its entire, Operating Reserve requirement.

R5.6. By mutual agreement between the parties, an Entity which has contracted or
leased all of the Interconnected Value of a Generating Asset or Share of a
Generating Asset (energy, capacity, reactive-output dispatch-ability etc.) to
another Railbelt Entity, such that this particular asset appears for all intents and
purposes as Generating Asset of the Lessee’s (contractee’s) fleet, may have that
asset counted among the Lessee’s generating units and the Lessee may include
this unit as any other in the Lessee’s fleet for purposes of calculation operating
reserve allocation.

An example of this is the Bradley Lake Project. AEA and at various times other
project participants have contracted to have the Interconnected Value of this
Generating Asset or their respective Shares of this Generating Asset assigned to
one another in different forms. In each case the assignor has been relieved of
the assigned project share (as the assignor’s potential LSGC) and that share has
been assigned to the assignee’s fleet.

R5.7. In an emergency, any Generator Owner, upon request by its Balancing
Authority (either through automated frequency or voltage feedback or via
System Operator intervention), shall supply to such Balancing Authority part or
all of its Operating Reserve up to the full amount of its Available Accredited
Capacity. An Entity experiencing an emergency is not required to maintain its
Operating Reserve Obligation. There shall be no obligation of an Entity to
supply Operating Reserve if the requesting entity is not making full use of its
own Available Accredited Capacity.

R6. Responsibility for Regulating Reserve

R6.1. Regulating Reserve- each Balancing Authority shall provide, or contract for,
Regulating Reserve as required by Section R6.2 equal to or greater than the
Regulating Reserve Obligation of the party. Regulating Reserve may not
overlap reserves dedicated for Spinning Reserve. Regulating Reserve (both up
and down) is required to compensate for uncertainty in forecasting and is
established during the unit commitment planning process, and as such the BA
may then utilize their reserve as required during the course of the day. If a BA
exhausts its Regulating Reserve, they are required to procure or commit
additional reserves immediately. Available Transfer Capability (ATC) for



Re6.2.

R6.3.

R6.4.

Interconnecting Transmission lines shall recognize a component included in
Transmission Reliability Margin (TRM) to allow for the delivery of Regulating
Reserve between areas.

Regulating Reserve Obligation- the Regulating Reserve Obligation for each
Balancing Authority shall initially be set by the Intertie Management
Committee and shall be allocated amongst eligible Entities’ within a Balancing
Authority using the same algorithms as that for Spinning Reserve.

On an annual basis, after the year end CPS statistics are compiled, the IMC
shall modify each Balancing Authorities’ Regulating Reserve by
increasing/decreasing its current Regulating Reserve by the % deviation in its
CPS1. The Regulating Reserve obligations so calculated will be rounded up to
the nearest integer MW.

The IMC reserves the right to increase/decrease a BAL’s Regulating Reserve or
require other measures at any time due to changes in the system or repeat
infractions.

R7. Spinning Reserve Components

R7.1.

R7.2.

R7.3.

R74.

R7.5.

Spinning Reserve Obligation will be allocated to an Entity based on the
Entities” Largest Single Generating Contingency (including any combination of
units with a single point of interconnection forming a single contingency. RAS
applications which have been field demonstrated to successfully mitigate the
LSGC and have been approved by the IMC may be applied to reduce the
magnitude of the LSGC.

Spinning Reserve Largest Contingency Ratio (SRLCR): This component shall
be calculated as the ratio of an individual Entities’ Largest Single Generating
Contingency (LSGC) as compared to the sum of the LSGC’s of all the Railbelt
Entities.

The Largest Single Generating Contingency will be based on the maximum
Declared Capability of those unit(s) subject to the single contingency
(regardless of RAS applications; when operated at the temperature
corresponding to the average monthly temperature for that region.

An example of a Generating Contingency is a combined cycle unit; the loss of
the combustion turbine will precipitate the loss of both the CT as well as the
waste heat unit.

If entities share a unit, an entities Share of such a unit could qualify as their
LSGC if they have no unit(s) that are larger. This component may change
whenever the average monthly temperature changes or an entity installs new
generation.

However due to variable response time, duct firing may not be counted as
spinning reserves. Upon petition, the IMC may approve the inclusion of duct



R7.6.

R7.7.

R7.8.

C. Measures

firing as spinning reserve on a unit-by-unit basis if can be show by field testing
(under system limiting conditions) to be equally as responsive as the remainder
of the Spinning Reserve contribution of the particular unit(s) it is augmenting. It
shall be the obligation of the petitioning entity to seek an approved test plan
from the Intertie Management Committee, arrange for, bear the costs of and
accomplish such testing. The Intertie Management Committee or its designee
shall be present to observe and review documentation of such testing.

As bus faults are rare, these elements generally do not constitute a LSGC;
however, bus faults or multiple units on a single collector feeder may be
considered as an LSGC should the IMC believe reasonable engineering and
operating practice dictates that in a particular situation these are a reasonable
contingency. A single point of failure in a fuel supply that may result in the
loss of multiple units does not necessarily constitute a LSGC. However, subject
to the reasoning above, the IMC may exercise judgment in such matters.

An entity adding a unit greater than 120 MW will accrue the obligation above
120 MW on a one for one basis in addition to their otherwise calculated spin

obligation. The aforementioned 120 MW is subject to change by the IMC.

The Spinning Reserve Obligation (SRO) of each Obligated Entity shall be
calculated as follows:

SRO={LSGCe}/{>.i (LSGC ;) }*[SRB] +MUD,
e = Obligated Entity
1 = All Interconnected Entities

MUD-.=the difference between the R7.7 max unit limit and
an entities largest unit if greater than the R7.7 limit.

MI1. Each Obligated Entity and Balancing Authority shall maintain:

M1.1.

M1.2.

M1.3.

Records of their Reserve Capacity at any point in time. These records will be
updated as new Assets are added and other Assets are retired. These records
will be available by for review by the Balancing Authority or Compliance
Monitor with 1 business week written notice.

Hourly records of Operating Reserve and Regulating Reserve (scheduled and
actual) will be maintained by all Obligated Entities’. These will be made
available in real-time to the Balancing Authority for archival and storage.

The Compliance Monitor will review the performance of each Balancing
Authority and Obligated Entity at least annually. More frequent reviews shall
be performed if spin obligation compliance warrants such reviews.

D. Compliance Monitoring



1. Balancing Authorities
2. IMC-Railbelt Regional Reliability Organization

E. Non-Compliance

Level 1.

Version History

Version Date Action Change Tracking

001 11-1-2013 Approved -IMC




Standard AKTPL-001-0 - System Performance Under Normal Conditions

A. Introduction

1.

S.

Title: System Performance Under Normal (No Contingency) Conditions
(Category A)

Number: AKTPL-001-0

Purpose:

System simulations and associated assessments are needed periodically to ensure that
reliable systems are developed that meet specified performance requirements with
sufficient lead time, and continue to be modified or upgraded as necessary to meet
present and future system needs.

Applicability:
4.1. Planning Authority
4.2. Transmission Planner

Effective Date: TBD

B. Requirements

R1.

The Planning Authority and Transmission Planner shall each demonstrate through a
valid assessment that its portion of the interconnected transmission system is planned
such that, with all transmission facilities in service and with normal (pre-contingency)
operating procedures in effect, the Network can be operated to supply projected
customer demands and projected Firm (non- recallable reserved) Transmission
Services at all Demand levels over the range of forecast system demands, under the
conditions defined in Category A of Table 1. To be considered valid, the Planning
Authority and Transmission Planner assessments shall:

R1.1. Be made every two years.

R1.2. Be conducted for near-term (years one through five) and longer-term (years six
through ten) planning horizons.

R1.3. Be supported by a current or past study and/or system simulation testing that
addresses each of the following categories, showing system performance
following Category A of Table 1 (no contingencies). The specific elements
selected (from each of the following categories) shall be acceptable to the
associated Regional Reliability Organization(s).

R1.3.1. Cover critical system conditions and study years as deemed
appropriate by the entity performing the study.

R1.3.2. Be conducted annually unless changes to system conditions do not
warrant such analyses.

R1.3.3. Be conducted beyond the five-year horizon only as needed to address
identified marginal conditions that may have longer lead-time
solutions.



R2.

R3.

R1.3.4. Have established normal (pre-contingency) operating procedures in
place.

R1.3.5. Have all projected firm transfers modeled.

R1.3.6. Be performed for selected demand levels over the range of forecast
system demands.

R1.3.7. Demonstrate that system performance meets Table 1 for Category A
(no contingencies).

R1.3.8. Include existing and planned facilities.

R1.3.9. Include Reactive Power resources to ensure that adequate reactive
resources are available to meet system performance.

R1.4. Address any planned upgrades needed to meet the performance requirements
of Category A.

When system simulations indicate an inability of the systems to respond as prescribed
in Reliability Standard AKTPL-001-1_R1, the Planning Authority and Transmission
Planner shall each:

R2.1. Provide a written summary of its plans to achieve the required system
performance as described above throughout the planning horizon.

R2.1.1. Including a schedule for implementation.

R2.1.2. Including a discussion of expected required in-service dates of
facilities.

R2.1.3. Consider lead times necessary to implement plans.

R2.2. Provide to the System operator a written summary of the scenario and if
practical recommended operating guidelines to mitigate the cause and/or effect of
scenario until such time as a permanent solution can be achieved.

R2.3. Review, in subsequent assessments, (where sufficient lead time exists), the
continuing need for identified system facilities. Detailed implementation plans are not
needed.

The Planning Authority and Transmission Planner shall each document the results of
these reliability assessments and corrective plans and shall provide these to its
respective Regional Reliability Organization(s) if requested.

C. Measures

M1.

M2.

The Planning Authority and Transmission Planner shall have a valid assessment and
corrective plans as specified in Reliability Standard AKTPL-001-1_R2.1 and AKTPL-
001-1_R2.3.

The Planning Authority and Transmission Planner shall have evidence it reported
documentation of results of its Reliability Assessments and corrective plans per
Reliability Standard AKTPL-001-1_R2.2 and R3 if the plans were requested.

D. Compliance

1.

Compliance Monitoring Process



1.1.

1.2.

1.3.

1.4.

Compliance Monitoring Responsibility
Compliance Monitor: IMC/ Regional Reliability Organization.
Each Compliance Monitor shall report compliance and violations to the RRC.

Compliance Monitoring Period and Reset Timeframe
Every two years.

Data Retention
None specified.

Additional Compliance Information

Levels of Non-Compliance

2.1.
2.2

2.3.
24.

Level 1:Not applicable.

Level 2: A valid assessment and corrective plan for the longer-term planning horizon is
not available.

Level 3:Not applicable.

Level 4: A valid assessment and corrective plan for the near-term planning horizon is
not available.

E. Regional Differences

1.

None identified.

Version History

Version

001

11-1-2013 Approved -IMC

Date Action Change Tracking




Table I. Transmission System Standards — Normal and Emergency Conditions

Contingencies System Limits or Impacts
Category
System Stable
and both
Thermal and | Loss of Demand
o . Voltage or Cascading
Initiating Event(s) and Contingenc . s . .
g ) gency Limits within Curtailed Firm Outages
Element(s) .
Applicable Transfers
Rating*
A All Facilities in Service Yes No No
No Contingencies
Single Line Ground (SLG) or 3-Phase (3@) Fault,
B with Normal Clearing: Yes No" No
Event resulting in 1. Generator Yes No°® No
the loss of a single 2. Transmission Circuit Yes No°® No
element. 3. Transformer Yes No" No
Loss of an Element without a Fault
Single Pole Block, Normal Clearinge: Y No® N
4. Single Pole (dc) Line es 0 0
SLG Fault, with Normal Clearinge:
C . Bus Secti Yes Planned/ No
Event(s) resulting in - Bussection Controlled®
the loss of two or . . Yes Planned/ No
more (multiple) 2. Breaker (failure or internal Fault) Controlled®
elements. SLG or 3@ Fault, with Normal Clearinge, Manual
System Adjustments, followed by another SLG or
3@ Fault, with Normal Clearinge: Yes Planned/ No
3. Category B (B1, B2, B3, or B4) Controlled®
contingency, manual system adjustments,
followed by another Category B (B1, B2,
B3, or B4) contingency
Bipolar Block, with Normal Clearinge: Pl d/
. . . anne
4. Bipolar (dc) LlneeFault (non 3@), with Yes Controlled® No
Normal Clearing :
5. Any two circuits of a multiple circuit Yes Planned/ No
towerline' Controlled®
SLG Fault, with Delayed Clearinge (stuck breaker
or pgotec(;;c:lr; rs;/tztrem failure): Yes Planned/ No
: Controlled®
Yes Planned/ No
7. Transformer Controlled®
Lo - Yes Planned/ No
8. Transmission Circuit Controlled®
Yes Planned/ No

9. Bus Section

Controlled*




d . . e . i
D 3@ Fault, with Delayed Clearing ~ (stuck breaker or protection system Evaluate for risks and
N . consequences.
Extreme event resulting in failure): . .
. = May involve substantial loss of
two or more (multiple) 1. Generator 3. Transformer
o Lo . customer Demand and
elements. removed or 2. Transmission Circuit 4. Bus Section S .
. . generation in a widespread
Cascading out of service.
e area or areas.
3@ Fault, with Normal Clearing : = Portions or all of the
5. Breaker (failure or internal Fault) interconnected systems may
or may not achieve a new,
6. Loss of towerline with three or more circuits stable operating point.
L . . = Evaluation of these events may
7. All transmission lines on a common right-of way require joint studies with
8. Loss of a substation (one voltage level plus transformers) neighboring systems.
9. Loss of a switching station (one voltage level plus

transformers)
10. Loss of all generating units at a station
11. Loss of a large Load or major Load center

12.  Failure of a fully redundant Special Protection System (or
remedial action scheme) to operate when required

13.  Operation, partial operation, or misoperation of a fully
redundant Special Protection System (or Remedial Action
Scheme) in response to an event or abnormal system
condition for which it was not intended to operate

14. TImpact of severe power swings or oscillations from
Disturbances in another Regional Reliability Organization.

a) Applicable rating refers to the applicable Normal and Emergency facility thermal Rating or system voltage limit as
determined and consistently applied by the system or facility owner. Applicable Ratings may include Emergency Ratings
applicable for short durations as required to permit operating steps necessary to maintain system control.

b) Planned or controlled interruption of electric supply to radial customers or some local Network customers, connected to or
supplied by the Faulted element or by the affected area, may occur in certain areas without impacting the overall
reliability of the interconnected transmission systems. To prepare for the next contingency, system adjustments are
permitted, including curtailments of contracted Firm (non-recallable reserved) electric power Transfers.

¢) Depending on system design and expected system impacts, the controlled interruption of electric supply to customers
(load shedding), the planned removal from service of certain generators, and/or the curtailment of contracted Firm (non-
recallable reserved) electric power Transfers may be necessary to maintain the overall reliability of the interconnected
transmission systems.

d) A number of extreme contingencies that are listed under Category D and judged to be critical by the transmission
planning entity(ies) will be selected for evaluation. It is not expected that all possible facility outages under each listed
contingency of Category D will be evaluated.

e) Normal clearing is when the protection system operates as designed and the Fault is cleared in the time normally expected
with proper functioning of the installed protection systems. Delayed clearing of a Fault is due to failure of any protection
system component such as a relay, circuit breaker, or current transformer, and not because of an intentional design delay.

f) System assessments may exclude these events where multiple circuit towers are used over short distances (e.g., station
entrance, river crossings) in accordance with Regional exemption criteria.



Alaska Standard AKTPL-002-0 - System Performance Following Loss of a Single BES

Element and Likely Subsequent Contingencies

A. Introduction

1.

S.

Title: System Performance Following Loss of a Single Bulk Electric System
Element (Category B) and Likely Subsequent Contingencies

Number: AKTPL-002-0
Purpose:

Given the limited robustness of the Railbelt Electric Grid and the relatively lean nature
of transmission investment in the Grid, system simulations and associated assessments
are needed periodically to ensure that reliable systems are developed that meet specified
performance requirements with sufficient lead time, and continue to be modified or
upgraded as necessary to meet present and future system needs.

In instances where capital construction costs are beyond the current means of the
Railbelt Interconnection, challenges to reliability must be well understood and to the
degree practical mitigation strategies must be developed to maximize system
performance and reliability within the range of existing assets or within the range of
assets within the near terms means of the Railbelt Interconnection.

Further, system operators must be made aware of potential pitfalls in operating scenarios
which can lead to significant disruptions in electric service.

Applicability:

4.1. Planning Authority

4.2. Transmission Planner

4.3. Load Balancing Authorities

4.4. System Operators

Effective Date: TBD

B. Requirements

R1.

The Planning Authority and Transmission Planner shall each demonstrate through a
valid assessment that its portion of the interconnected transmission system is planned
such that the Network can be operated to supply projected customer demands and
projected Firm (non-recallable reserved) Transmission Services, at all demand levels
over the range of forecast system demands, under the contingency conditions as
defined in Category B of Table I. The loss of no single element of the BES should
result in the loss of firm load or firm transfers. To be valid, the Planning Authority
and Transmission Planner assessments shall:

R1.1. Be made every two years.

R1.2. Be conducted for near-term (years one through five) and longer-term (years six
through ten) planning horizons.

R1.3. Be supported by a current or past study and/or system simulation testing that
addresses each of the following categories,, showing system performance



R1.4.

R1.5.

following Category B of Table 1 (single contingencies). The specific elements
selected (from each of the following categories) for inclusion in these studies
and simulations shall be acceptable to the associated Regional Reliability
Organization(s).

R1.3.1. Be performed and evaluated only for those Category B contingencies
that would produce the more severe System results or impacts. The
rationale for the contingencies selected for evaluation shall be
available as supporting information. An explanation of why the
remaining simulations would produce less severe system results shall
be available as supporting information.

R1.3.2. Cover critical system conditions and study years as deemed
appropriate by the responsible entity.

R1.3.3. Be conducted biannually unless changes to system conditions do not
warrant such analyses.

R1.3.4. Be conducted beyond the five-year horizon only as needed to address
identified marginal conditions that may have longer lead-time
solutions.

R1.3.5. Have all projected firm transfers modeled.

R1.3.6. Be performed and evaluated for selected demand levels over the range
of forecast system Demands.

R1.3.7. Demonstrate that system performance meets Category B
contingencies.

R1.3.8. Include existing and planned facilities.

R1.3.9. Include Reactive Power resources to ensure that adequate reactive
resources are available to meet system performance.

R1.3.10.Include the effects of existing and planned protection systems,
including any backup or redundant systems.

R1.3.11.Include the effects of existing and planned control devices.

R1.3.12.Include the planned (including maintenance) outage of any bulk
electric equipment (including protection systems or their components)
at those demand levels for which planned (including maintenance)
outages are performed.

R1.3.13.For the near-term (years one through five) under the contingencies
conditions above, shall define the thermal and stability limit of each
transmission line within each LBA and each LBA interconnection.

Address any planned upgrades needed to meet the performance requirements
of Category B of Table I.

Consider all contingencies applicable to Category B and any probable or likely
Category C and D Sub contingencies. Further the most severe of the C& D
contingencies in terms of loss of load, frequency recovery, and voltage
recovery shall be identified



R2. When System simulations indicate an inability of the systems to respond as prescribed
in Reliability Standard AKTPL-002-0_R1, the Planning Authority and Transmission
Planner shall each:

R2.1. Provide a written summary of its plans to achieve the required system
performance as described above throughout the planning horizon and provide a written
summary of the particular scenario with recommended operating procedures to avoid
event triggers:

R1.5.1. Including a schedule for implementation.

R1.5.2. Including a discussion of expected required in-service dates of
facilities.

R1.5.3. Consider lead times necessary to implement plans.

R1.6. Review, in subsequent annual assessments, (where sufficient lead time exists),
the continuing need for identified system facilities. Detailed implementation
plans are not needed.

R3. The Planning Authority and Transmission Planner shall each document the results of its
Reliability Assessments and corrective plans and shall bi-annually provide the results
to its respective Regional Reliability Organization(s), as required by the Regional
Reliability Organization.

R4. Bi-—annually the relevant scenarios will be reviewed with Balancing Authorities and
System Operators to alert them to potential pitfalls in daily operating plans and to assist
in development of system restoration procedures. Documentation regarding which
scenarios are considered relevant and which are not considered relevant will be kept by
the Panning Authority and Transmission Planner.

C. Measures

M1. The Planning Authority and Transmission Planner shall have a valid assessment and
corrective plans as specified in Reliability Standard AKTPL-002-0_R1 and AKTPL-
002-0_R2.

MZ2. The Planning Authority and Transmission Planner shall have evidence it reported

documentation of results of its reliability assessments and corrective plans per
Reliability Standard AKTPL-002-0_R3 and R4

Ma3. The Load Balancing Authority and System Operator shall have records of the
implementation of risk mitigation strategies and systems.

D. Compliance
1. Compliance Monitoring Process
1.1. Compliance Monitoring Responsibility

Compliance Monitor: Regional Reliability Organizations.
Each Compliance Monitor shall report compliance and violations to IMC via Compliance
Reporting Process.

1.2. Compliance Monitoring Period and Reset Timeframe

Annually.



1.3. Data Retention
None specified.

1.4. Additional Compliance Information

None.

2. Levels of Non-Compliance

2.1. Level 1:
2.2. Level 2:

2.3. Level 3:
2.4. Level 4:

Not applicable.

horizon is not available.

Not applicable.

is not available.

E. Regional Differences
1. None identified.

Version History

A valid assessment and corrective plan for the longer-term planning

A valid assessment and corrective plan for the near-term planning horizon

Version

Date

Action

Change Tracking

001

11-1-2013

Approved -IMC




Alaska Standard AKTPL-003-0 — System Performance Following Loss of Two or More

BES Elements

A. Introduction

1.

S.

Title: System Performance Following Loss of Two or More Bulk Electric System
Elements (Category C&D)

Number: AKTPL-003-0

Purpose:

Given the limited robustness of the Railbelt Electric Grid and the relatively lean nature of
transmission investment in the Grid, system simulations and associated assessments are needed
periodically to ensure that reliable systems are developed that meet specified performance
requirements with sufficient lead time, and continue to be modified or upgraded as necessary to
meet present and future system needs.

In instances where capital construction costs are beyond the current means of the Railbelt
Interconnection, challenges to reliability must be well understood and to the degree practical
mitigation strategies must be developed to maximize system performance and reliability within
the range of existing assets or within the range of assets within the near terms means of the
Railbelt Interconnection.

Further, system operators must be apprised of the existing weaknesses in the system, scenarios
which can initiate large scale loss of load and possible cascading outages. Finally operations
mitigation plans and systems must be developed and put into place to minimize risk and
maximize reliability until assets can be constructed to relieve system weaknesses.

Applicability:

4.1. Planning Authority

4.2. Transmission Planner

4.3. Load Balancing Authority
4.4. System operator

Effective Date: TBD

B. Requirements

R1. The Planning Authority and Transmission Planner shall each demonstrate through a

valid assessment which portions of the interconnected transmission systems can be
operated to supply which portions of projected customer demands and projected Firm
(non-recallable reserved) Transmission Services, at all demand Levels over the range
of forecast system demands, under the contingency conditions as defined in Category C
and D of Table I (attached). The controlled interruption of customer Demand, the
planned removal of generators, or the Curtailment of firm (non-recallable reserved)
power transfers may be necessary to meet this standard. To be valid, the Planning
Authority and Transmission Planner assessments shall:

R1.1.  Shall be made as required by the IMC

R1.2. Be conducted for near-term (years one through five) and longer-term (years
six through ten) planning horizons.



R2.

R1.3. Be supported by a current or past study and/or system simulation testing
that addresses each of the following categories, showing system performance following
Category C and D of Table 1 (multiple contingencies). The specific elements selected
(from each of the following categories) for inclusion in these studies and simulations
shall be acceptable to the associated Regional Reliability Organization(s).

R1.3.1. Be performed and evaluated only for those Category C &D
contingencies that would produce the more severe system results or impacts. The
rationale for the contingencies selected for evaluation shall be available as supporting
information. An explanation of why the remaining simulations would produce less
severe system results shall be available as supporting information.

R1.3.2. Cover critical system conditions and study years as deemed
appropriate by the responsible entity.

R1.3.3. Be conducted bi-annually unless changes to system conditions do
not warrant such analyses.

R1.3.4. Be conducted beyond the five-year horizon only as needed to
address identified marginal conditions that may have longer lead-time solutions.

R1.3.5. Have all projected firm transfers modeled.

R1.3.6. Be performed and evaluated for selected demand levels over the
range of forecast system demands.

R1.3.7. Include existing and planned facilities.

R1.3.8. Include Reactive Power resources to ensure that adequate reactive
resources are available to meet System performance.

R1.3.9. Include the effects of existing and planned protection systems,
including any backup or redundant systems.

R1.3.10. Include the effects of existing and planned control devices.

R1.3.11. Include the planned (including maintenance) outage of any bulk
electric equipment (including protection systems or their components) at those Demand
levels for which planned (including maintenance) outages are performed.

R14. Address any planned upgrades needed to meet the performance
requirements of Category C and D.

R1.5.  Consider all contingencies applicable to Category C and D.

When system simulations indicate an inability of the systems to respond as prescribed
in Reliability Standard AKTPL-003-0_R1, the Planning Authority and Transmission
Planner shall each:

R2.1.  Provide a written summary of the particular scenario, recommended operating
procedures to avoid event triggers and plans to achieve the required system
performance as described above throughout the planning horizon:

R2.1.1. Including a schedule for implementation.

R2.1.2. Including a discussion of expected required in-service dates of
facilities.



R3.

R4.

R2.1.3. Consider lead times necessary to implement plans.

R2.1.4. Provide summary to Load Balancing Authorities (LBA)/ System
Operators, obtain feedback, and assist in LBA’s development of risk mitigation
strategies and systems.

R2.1.5. Implement the strategies and systems of R 2.1.4

R2.2. Review, in subsequent annual assessments, (where sufficient lead time
exists), the continuing need for identified system facilities. Detailed implementation
plans are not needed.

The Planning Authority and Transmission Planner shall each document the results of
these Reliability Assessments and corrective plans and shall annually provide these to
its respective Regional Reliability Organization(s), as required by the Regional
Reliability Organization.

Bi —annually the relevant scenarios will be reviewed with Balancing Authorities and
System Operators to alert them to potential pitfalls in daily operating plans and to assist
in development of system restoration procedures. Documentation regarding which
scenarios are considered relevant and which are not considered relevant will be kept by
the Panning Authority and Transmission Planner.

C. Measures

M1.

M2.

Ma.

The Planning Authority and Transmission Planner shall have a valid assessment and
corrective plans as specified in Reliability Standard AKTPL-003-0_R1 and AKTPL-
003-0_R2.

The Planning Authority and Transmission Planner shall have evidence it reported
documentation of results of its reliability assessments and corrective plans per
Reliability Standard AKTPL-003-0_R3 and R4

The Load Balancing Authority and System Operator shall have records of the
implementation of risk mitigation strategies and systems.

D. Compliance

1.
2.

Compliance Monitoring Process
Compliance Monitoring Responsibility
Compliance Monitor: Regional Reliability Organizations.
2.1. Compliance Monitoring Period and Reset Timeframe
Bi-annually.
2.2. Data Retention
None specified.
2.3. Additional Compliance Information
None.
Levels of Non-Compliance
3.1. Level 1: Not applicable.



3.2. Level 2:

3.3. Level 3:
3.4. Level 4:

horizon is not available.

Not applicable.

A valid assessment and corrective plan for the longer-term planning

A valid assessment and corrective plan for the near-term planning

horizon is not available. Practical risk mitigations strategies and
systems have not been developed implemented and documented.

E. Regional Differences

4. None identified.
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Table I. Transmission System Standards — Normal and Emergency Conditions

Contingencies System Limits or Impacts
Category
System Stable
and both
Thermal and | Loss of Demand
o . Voltage or Cascading °
Initiating Event(s) and Contingenc . s . .
g ) gency Limits within Curtailed Firm Outages
Element(s) .
Applicable Transfers
Rating*
A All Facilities in Service Yes No No
No Contingencies
Single Line Ground (SLG) or 3-Phase (3@) Fault,
B with Normal Clearing: Yes No" No
Event resulting in 1. Generator Yes No°® No
the loss of a single 2. Transmission Circuit Yes No" No
element. 3. Transformer Yes No" No
Loss of an Element without a Fault.
Single Pole Block, Normal Clearinge: Y Nob N
4. Single Pole (dc) Line es 0 0
SLG Fault, with Normal Clearinge:
C . Bus Section Yes Planned/ No
Event(s) resulting in : ; Controlled®
the loss of two or . . Yes Planned/ No
more (multiple) 2. Breaker (failure or internal Fault) Controlled®
elements. SLG or 3@ Fault, with Normal Clearinge, Manual
System Adjustments, followed by another SLG or
3@ Fault, with Normal Clearinge: Yes Planned/ No
3. Category B (B1, B2, B3, or B4) Controlled®
contingency, manual system adjustments,
followed by another Category B (B1, B2,
B3, or B4) contingency
Bipolar Block, with Normal Clearinge: Pl 4/
. . . anne
4. Bipolar (dc) LlneeFault (non 3@), with Yes Controlled® No
Normal Clearing :
5. Any two circuits of a multiple circuit Yes Planned/ No
towerline' Controlled®
SLG Fault, with Delayed Clearinge (stuck breaker
or protection system failure): Yes Planned/ No
6. Generator .
Controlled
Yes Planned/ No
7. Transformer Controlled
8. Transmission Circuit Yes Planned/ . No
Controlled
Yes Planned/ No

9. Bus Section

Controlled*




Extreme event resulting in failure):

two or more (multiple) 1. Generator 3. Transformer
elements removed or 2. Transmission Circuit 4. Bus Section
Cascading out of service

d

D 3@ Fault, with Delayed Clearing ¢ (stuck breaker or protection system Evaluate for risks and

consequences.

= May involve substantial loss of
customer Demand and
generation in a widespread

e area or areas.

3@ Fault, with Normal Clearing : = Portions or all of the

6. Breaker (failure or internal Fault) interconnected systems may

or may not achieve a new,
stable operating point.

= Evaluation of these events may
require joint studies with

Loss of a substation (one voltage level plus transformers) neighboring systems.

Loss of towerline with three or more circuits

6
7. All transmission lines on a common right-of way
8
9

Loss of a switching station (one voltage level plus transformers)
10. Loss of all generating units at a station
11. Loss of a large Load or major Load center

12. Failure of a fully redundant Special Protection System (or
remedial action scheme) to operate when required

13.  Operation, partial operation, or misoperation of a fully redundant
Special Protection System (or Remedial Action Scheme) in
response to an event or abnormal system condition for which it
was not intended to operate

14. TImpact of severe power swings or oscillations from Disturbances
in another Regional Reliability Organization.

a) Applicable rating refers to the applicable Normal and Emergency facility thermal Rating or system voltage limit as
determined and consistently applied by the system or facility owner. Applicable Ratings may include Emergency Ratings
applicable for short durations as required to permit operating steps necessary to maintain system control. All Ratings
must be established consistent with applicable NERC Reliability Standards addressing Facility Ratings.

b) Planned or controlled interruption of electric supply to radial customers or some local Network customers, connected to or
supplied by the Faulted element or by the affected area, may occur in certain areas without impacting the overall
reliability of the interconnected transmission systems. To prepare for the next contingency, system adjustments are
permitted, including curtailments of contracted Firm (non-recallable reserved) electric power Transfers.

¢) Depending on system design and expected system impacts, the controlled interruption of electric supply to customers
(load shedding), the planned removal from service of certain generators, and/or the curtailment of contracted Firm (non-
recallable reserved) electric power transfers may be necessary to maintain the overall reliability of the interconnected
transmission systems.

d) A number of extreme contingencies that are listed under Category D and judged to be critical by the transmission
planning entity(ies) will be selected for evaluation. It is not expected that all possible facility outages under each listed
contingency of Category D will be evaluated.

e) Normal clearing is when the protection system operates as designed and the Fault is cleared in the time normally expected
with proper functioning of the installed protection systems. Delayed clearing of a Fault is due to failure of any protection
system component such as a relay, circuit breaker, or current transformer, and not because of an intentional design delay.

f) System assessments may exclude these events where multiple circuit towers are used over short distances (e.g., station
entrance, river crossings) in accordance with Regional exemption criteria.



Alaska Standard AKVAR-001-0— Voltage and Reactive Control

A. Introduction

1.
2.
3.

S.

Title: Voltage and Reactive Control
Number: VAR-001-0
Purpose:

To ensure that voltage levels, reactive flows, and reactive resources are monitored,
controlled, and maintained within limits in real time to protect equipment and the
reliable operation of the Interconnection.

Applicability:

4.1. Transmission Operators.

4.2. Purchasing-Selling Entities.

Effective Date: TBD

B. Requirements

R1.

R2.

R3.

R4.

Each Transmission Operator, individually and jointly with other Transmission
Operators, shall ensure that formal policies and procedures are developed,
maintained, and implemented for monitoring and controlling voltage levels and Mvar
flows within their individual areas and with the areas of neighboring Transmission
Operators.

Each Transmission Operator shall acquire sufficient reactive resources within its area
to protect the voltage levels under normal and Contingency conditions. This includes
the Transmission Operator’s share of the reactive requirements of interconnecting
transmission circuits.

The Transmission Operator shall specify criteria that exempt generators from
compliance with the requirements defined in Requirement 4, and Requirement 6.1.

R3.1.  Each Transmission Operator shall maintain a list of generators in its area that
are exempt from following a voltage or Reactive Power schedule.

R3.2.  For each generator that is on this exemption list, the Transmission Operator
shall notify associated Generator Owner.

Each Transmission Operator shall specify a voltage or Reactive Power schedule ' at
the interconnection between the generator facility and the Transmission Owner's
facilities to be maintained by each generator. The Transmission Operator shall
provide the voltage or Reactive Power schedule to the associated Generator Operator
and direct the Generator Operator to comply with the schedule in automatic voltage
control mode (AVR in service and controlling voltage).

! The voltage schedule is a target voltage to be maintained within a tolerance band during a specified period.



RS.

R6.

R7.

R8S.

R9.

R10.

R11.

R12.

Each Purchasing-Selling Entity shall arrange for (self-provide or purchase) reactive
resources to satisfy its reactive requirements identified by its Transmission Service
Provider.

The Transmission Operator shall know the status of all transmission Reactive Power
resources, including the status of voltage regulators and power system stabilizers.

R6.1. When notified of the loss of an automatic voltage regulator control, the
Transmission Operator shall direct the Generator Operator to maintain or
change either its voltage schedule or its Reactive Power schedule.

The Transmission Operator shall be able to operate or direct the operation of devices
necessary to regulate transmission voltage and reactive flow.

Each Transmission Operator shall operate or direct the operation of capacitive and
inductive reactive resources within its area — including reactive generation
scheduling; transmission line and reactive resource switching; and, if necessary, load
shedding — to maintain system and Interconnection voltages within established limits.
Each Transmission Operator shall maintain reactive resources to support its voltage
under first Contingency conditions.

Each Transmission Operator shall maintain reactive resources to support its voltage
under first Contingency conditions.

R9.1. Each Transmission Operator shall disperse and locate the reactive resources
so that the resources can be applied effectively and quickly when
Contingencies occur.

Each Transmission Operator shall correct IROL or SOL violations resulting from
reactive resource deficiencies (IROL violations must be corrected within 30 minutes)
and complete the required IROL or SOL violation reporting.

After consultation with the Generator Owner regarding necessary step-up transformer
tap changes, the Transmission Operator shall provide documentation to the Generator
Owner specifying the required tap changes, a timeframe for making the changes, and

technical justification for these changes.

The Transmission Operator shall direct corrective action, including load reduction,
necessary to prevent voltage collapse when reactive resources are insufficient.

Measures

M1. The Transmission Operator shall have evidence it provided a voltage or Reactive

M2.

Power schedule as specified in Requirement 4 to each Generator Operator it requires
to follow such a schedule.

The Transmission Operator shall have evidence to show that, for each generating unit
in its area that is exempt from following a voltage or Reactive Power schedule, the
associated Generator Owner was notified of this exemption in accordance with
Requirement 3.2.



M3. The Transmission Operator shall have evidence to show that it issued directives as
specified in Requirement 6.1 when notified by a Generator Operator of the loss of an
automatic voltage regulator control.

M4. The Transmission Operator shall have evidence that it provided documentation to the
Generator Owner when a change was needed to a generating unit’s step-up
transformer tap in accordance with Requirement 11.

D. Compliance
1. Compliance Monitoring Process
1.1. Compliance Monitoring Responsibility
IMC-Regional Reliability Organization.
1.2. Compliance Monitoring Period and Reset Time Frame
One calendar year.
1.3. Data Retention

The Transmission Operator shall retain evidence for Measures 1 through 4 for
12 months.

The Compliance Monitor shall retain any audit data for three years.
14. Additional Compliance Information

The Transmission Operator shall demonstrate compliance through self-
certification or audit (periodic, as part of targeted monitoring or initiated by
complaint or event), as determined by the Compliance Monitor.

(a) Levels of Non-Compliance

€)) Level 1:No evidence that exempt Generator Owners were notified of their
exemption as specified under R3.2

) Level 2: There shall be a level two non-compliance if either of the following
conditions exists:

) No evidence to show that directives were issued in accordance with R6.1.

(ii) No evidence that documentation was provided to Generator Owner when a
change was needed to a generating unit’s step-up transformer tap in
accordance with R11.

(3) Level 3:  There shall be a level three non-compliance if either of the following
conditions exists:

(1) Voltage or Reactive Power schedules were provided for some but not all
generating units as required in R4.

(4) Level4: No evidence voltage or Reactive Power schedules were provided to
Generator Operators as required in R4.

D. Regional Difference



None identified.
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Alaska Standard VAR-002-1 — Generator Operation for Maintaining Network Voltage
Schedules

A. Introduction

1. Title: Generator Operation for Maintaining Network Voltage Schedules
2. Number: VAR-002-1

3. Purpose: To ensure generators provide reactive and voltage control necessary to ensure
voltage levels, reactive flows, and reactive resources are maintained within applicable Facility
Ratings to protect equipment and the reliable operation of the Interconnection.

4.  Applicability
4.1. Generator Operator.
4.2. Generator Owner.
S.  Effective Date: TBD
B. Requirements

R1. The Generator Operator shall operate each generator connected to the interconnected
transmission system in the automatic voltage control mode (automatic voltage
regulator in service and controlling voltage) unless the Generator Operator has
notified the Transmission Operator.

R2. Unless exempted by the Transmission Operator, each Generator Operator shall
maintain the generator voltage or Reactive Power output (within applicable Facility
Ratings®) as directed by the Transmission Operator.

R2.1. When a generator’s automatic voltage regulator is out of service, the
Generator Operator shall use an alternative method to control the generator
voltage and reactive output to meet the voltage or Reactive Power schedule
directed by the Transmission Operator.

R2.2. When directed to modify voltage, the Generator Operator shall comply or
provide an explanation of why the schedule cannot be met.

R3.  Each Generator Operator shall notify its associated Transmission Operator as soon as
practical, but within 30 minutes of any of the following:

R3.1. A status or capability change on any generator Reactive Power resource,
including the status of each automatic voltage regulator and power system
stabilizer and the expected duration of the change in status or capability.

R3.2. A status or capability change on any other Reactive Power resources under
the Generator Operator’s control and the expected duration of the change in
status or capability.

' When a Generator is operating in manual control, reactive power capability may change based on stability
considerations and this will lead to a change in the associated Facility Ratings.



R4.

RS.

The Generator Owner shall provide the following to its associated Transmission
Operator and Transmission Planner within 30 calendar days of a request.

R4.1. For generator step-up transformers and auxiliary transformers with primary
voltages equal to or greater than the generator terminal voltage:

R4.1.1. Tap settings.
R4.1.2. Available fixed tap ranges.
R4.1.3. Impedance data.

R4.1.4. The +/- voltage range with step-change in % for load-tap changing
transformers.

After consultation with the Transmission Operator regarding necessary step-up
transformer tap changes, the Generator Owner shall ensure that transformer tap
positions are changed according to the specifications provided by the Transmission
Operator, unless such action would violate safety, an equipment rating, a regulatory
requirement, or a statutory requirement.

RS.1.  If the Generator Operator can’t comply with the Transmission Operator’s
specifications, the Generator Operator shall notify the Transmission
Operator and shall provide the technical justification..

C. Measures

M1.

M2.

Ma.

M4.

MS.

Me.

M7.

The Generator Operator shall have evidence to show that it notified its associated
Transmission Operator any time it failed to operate a generator in the automatic voltage
control mode as specified in Requirement 1.

The Generator Operator shall have evidence to show that it controlled its generator
voltage and reactive output to meet the voltage or Reactive Power schedule provided
by its associated Transmission Operator as specified in Requirement 2.

The Generator Operator shall have evidence to show that it responded to the
Transmission Operator’s directives as identified in Requirement 2.1 and Requirement
2.2.

The Generator Operator shall have evidence it notified its associated Transmission
Operator within 30 minutes of any of the changes identified in Requirement 3.

The Generator Owner shall have evidence it provided its associated Transmission
Operator and Transmission Planner with information on its step-up transformers and
auxiliary transformers as required in Requirements 4.1.1 through 4.1.4

The Generator Owner shall have evidence that its step-up transformer taps were
modified per the Transmission Operator’s documentation as identified in Requirement
5.

The Generator Operator shall have evidence that it notified its associated Transmission
Operator when it couldn’t comply with the Transmission Operator’s step-up
transformer tap specifications as identified in Requirement 5.1.

D. Compliance



Compliance Monitoring Process

1.1.

1.2.

1.3.

1.4.

Compliance Monitoring Responsibility

IMC-Regional Reliability Organization.

Compliance Monitoring Period and Reset Time Frame
One calendar year.

Data Retention

The Generator Operator shall maintain evidence needed for Measure 1 through
Measure 5 and Measure 7 for the current and previous calendar years.

The Generator Owner shall keep its latest version of documentation on its step-up
and auxiliary transformers. (Measure 6)

The Compliance Monitor shall retain any audit data for three years.
Additional Compliance Information

The Generator Owner and Generator Operator shall each demonstrate compliance
through self-certification or audit (periodic, as part of targeted monitoring or
initiated by complaint or event), as determined by the Compliance Monitor.

Levels of Non-Compliance for Generator Operator

2.1.

Level 1: There shall be a Level 1 non-compliance if any of the following
conditions exist:

2.1.1 One incident of failing to notify the Transmission Operator as identified in
R3.1, R3.2 or R5.1.

2.1.2 One incident of failing to maintain a voltage or reactive power schedule
(R2).

2.2. Level 2: There shall be a Level 2 non-compliance if any of the following

conditions exist:

2.2.1 More than one but less than five incidents of failing to notify the
Transmission as identified in R1, R3.1, R3.2 or R5.1.

2.2.2 More than one but less than five incidents of failing to maintain a voltage
or reactive power schedule (R2).

2.3. Level 3: There shall be a Level 3 non-compliance if any of the following

conditions exist:

2.3.1 More than five but less than ten incidents of failing to notify the
Transmission Operator as identified in R1, R3.1, R3.2 or RS.1.

2.3.2 More than five but less than ten incidents of failing to maintain a voltage
or reactive power schedule (R2).

2.4. Level 4: There shall be a Level 4 non-compliance if any of the following

conditions exist:



24.1

Failed to comply with the Transmission Operator’s directives as identified
in R2.

2.4.2 Ten or more incidents of failing to notify the Transmission Operator as
identified in R1, R3.1, R3.2 or R5.1.

2.4.3 Ten or more incidents of failing to maintain a voltage or reactive power schedule
(R2).

3. Levels of Non-Compliance for Generator Owner:

3.1.1 Level One: Not applicable.

3.1.2 Level Two: Documentation of generator step-up transformers and
auxiliary transformers with primary voltages equal to or greater than the
generator terminal voltage was missing two of the data types identified in
R4.1.1 through R4.1.4.

3.1.3 Level Three: No documentation of generator step-up transformers and
auxiliary transformers with primary voltages equal to or greater than the
generator terminal voltage.

3.1.4 Level Four: Did not ensure generating unit step-up transformer settings

were changed in compliance with the specifications provided by the
Transmission Operator as identified in RS.

E. Regional Differences

None identified.
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Exhibit A

The following tables (1-4) layout the proposed functional assignments of Railbelt organizations.

To the extent practical these assignments have been aligned with the NERC definitions, based on
recent Railbelt history and the currently accepted proposed future operating plans of the Railbelt

Utilites.

A separate table has been developed for each of the years 2013 through post 2015:

e Table-12013 System today

e Table-2 2014 System 1/1/2014

e Table-3 2015 System

e Table-4 Post 201