Standard MPRC-018-0 — Power System Stabilizer

A. Introduction
1. Title: Power System Stabilizer Requirement
2. Number: MPRC-018-0 /«/ f{
3. Purpose: g //[
To ensure that power system stabilizers are installed, designed and tuned as required to / // i
dampen small signal oscillations in the Midwest Reliability Organization (MRO)
4. Applicability
41.  Planning Authority, ! //
4.2.  Transmission Planner ‘/////’ :/
43, GeneratorOwner, N 1
5. (Proposed) Effective Date: January1,2006 <
B. Requirements //:/{

R1. Unless exempted by the Midwest Reliability Organization ,[,hfef@erle[aftgrgvyrjer;;hajlf <l

Organlzatlon exemption criteria shallg ata minimum, include consideration of the type of \ j\

generator (e.q. peaking vs. base load), age of unit, economic justification, outage time | \\ {Deleted' T )
required to add a power system stabilizer, and location. The power system stabilizer isto W -
be kept in-service except for normal maintenance and testing purposes. The Generator } \\\ {De'eted: Power )
Owner shall make provision to allow for the future addition of a power system stabilizer {De'ete"i System ]
on all generator units 100 MVA or larger, prior to the generator’s in-service date, if none N {Deleted: Stabilizers ]
M‘JM ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘{ Deleted: larger than J
R1.1. Small signal stability assessments periodically conducted, by the Planning \[ Deleted: 7 J
Authority_or Transmission Plannet, as required in Reliability Standard MPRC- "\ {Demed; following J
018-0_R2, provide evidence of high generator relative participation (relative = * \\{ Deleted: : J
part|C|pat|on factors greater than 10%) in arange of Iocal inter-plant and inter- ~ °
h h bili d {Deleted: performed ]
minimum damglng ratlo standard is defined in the MRO System Performance {De'e"e": Transmission Planner[ 12
Table in Reliability Standard MTPL-001-0. A more restrictive damping ratio {Deleted: R1 ]
may be determined by the Planning Authority. \{ Deleted: J
R1.2. Automatic yoltage yegulator (AVR) open-gircuit 2% and/or, 5% stepsresponse { Deleted: that J
field tests performed by the Generator Owner, as required in Reliability Standard \\?\\ j [Deleted: Voltage j
MPRC-018-0 R6, show instability or inadequate damping_at the expected AVR {De,eted: Regulator )
gain settings. The minimum damping ratio standard is defined in the MRO {Deleted_ ]
System Performance Table in Reliability Standard MTPL-001-0. A more :
restrictive damping ratio may be determined by the Planning Authority. {De'e"e": nd )
R1.3. System performance assessments performed by the Planning Authority or - {Delemd' J
Transmission Planner for glfs;ufrtgqngesfdfejlpedf |p7Qa;egQ[|eszJ§ and Cof { Formatted el

R2. Small S|gnal stability assessments shall be Qerformed by the Planning Authority or
Transmission Planner, based upon their responsibilities. The assessments shall be
conducted at least every five years unless it can be demonstrated that significant system
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changes have not occurred since the last assessment. In the event a study is not conducted | Formatted: Outline numbered +
after five years, system conditions will be reviewed annually until a new small signal K Leve'étzrr “t‘UTbe;'FQ Sty'e; 1L' Zﬁ 3,
- N .- - -re I art at: +|gnmen:e+
stability assessment is conducted. The initial system conditions for small signal stability | Aigned at: 1" + Tab after: 1.55" +
assessments shall include: K Indent at: 1.55"
- - .. - / .
R2.1. _ The effect of different system loading conditions (light load and peak load). * /{Formatted: Bullets and Numbering

R2.2. _ The effect of transmission contingencies (defined in Categories B and C of

Table 1 in Reliability Standard TPL-002-0 and TPL-003-0) prior to the
implementation of any post-contingency system adjustments that may be

manually implemented by the System Operator. / /{De'eted System
: . S ',/ | Deleted: Stabili
R2.3.  The effect of increasing the power transfer to the TTC on constrained interfaces. '/ % —

< e | Deleted: , Transmission Planner and
/| Generator Owner

Deleted: , Transmission Planner and
Generator Owner

1y

R3.  The Planning Authority_or Transmission Planner, based upon their responsibilities, shall J v

)
| )
[ Deleted: Power ]
)
)
)

demonstrate through valid assessment that any power system stabilizer required in | / [Dereted the MRO Disturbance- [ﬁ

accordance with MPRC-018-0_R2 has been designed and tuned to have a positive i { Deleted: Table j

damping effect on local generator oscillations as well as inter-plant and inter-area ,’/[ Deleted: field J

oscillations without deteriorating turbine-generator shaft torsional oscillation damping. i .

To be valid, the Planning Authority or Transmission Planner assessments shall: //{ Deleted: equir ]

R3.1. Be made prior to the in-service date of the generator and as required by changes ///’ {Delewd' by NERC and the MRC.... [6] j
in system conditions. /’ // i { Deleted: <#>Frequency respons(

{Formatted Bullets and Numberlng
{ Deleted: study

R3.2. Ensure system performance as defined in Categories A, B,and C of Table 1 in

R3.3. Provide results from small signal stability model data verification tests as u/
e / //// {Deleted:P

prescribed in Reliability Standard MPRC-018-0 R6 and other dynamic model g
data verification tests prescribed by NERC and the MRO. / {De'ete": System

]
)
)
)
)
R3.4. Provide results from any smaII signal stability studies yequired in the design of ," 7 }EZ:ZIZZ Is::z:::tz:r %
)
)
)
)
)

{ Deleted: assessments

///
{ Deleted: st

RA4. /¢
. ‘[Deleted: Power
‘[ Deleted: System
{ Deleted: Stabilizer
R5.  The Planning Authority or Transmission Planner, based upon their responsibilities,, {De'ete": MRO-PRC
shall, within thirty (30) calendar days of a request, provide to the Midwest Reliabili {Deleted: Transmission Planner(”[g]
Organization the results of its, small signal stability and system performance ggsﬁegsmepti :\ {Dmeted; (e.g. install an equival( o]
Rower system stabilizer plans and correctiveplans., . . { Deleted:

W
R6.  Where a power system stabilizer is required on a generating unit(s) in accordance with «'r \\\ {Deleted: Transmission Plannef 1107
\,‘6\

e = = - \\ {Deleted: document
verification tests for excitation systems (including voltage regulator controls and power {Deleted_ of Relizbility
system stabilizers) on the unit(s) that require the power system stabilizer in accordance :

with Midwest Reliability Organization requirements. The Generator Owner shall, within f\\\‘  Deteted: A
thirty (30) calendar days of a request, provide to the Midwest Reliability Organization {Deleted: and
and applicable Planning Authority(s) and Transmission Planner(s) the results of its most “\\‘{Deleted: P

recent excitation system small signal stability model data verification tests for excitation
systems (including voltage regulator controls and power system stabilizers) in accordance "

with Midwest Reliability Organization requirements. The excitation system small signal %

Deleted: System

Deleted: Stabilizer

Deleted: or equivalent device

stability model data verification tests shall include at minimum: i
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R6.1.1. Open-circuit frequency-response test to verify the linear characteristics

of excitation systems (including voltage regulator controls and power
system stabilizers).

R6.1.2. Open-circuit step-response test to verify the gains and time constants of

excitation systems (including voltage regulator controls and power
system stabilizers).

R6.1.3. The tests should be conducted within the first year of service and
repeated every five years thereafter or as specified by MRO testing
requirements.

«- - { Formatted: Indent: Left: 0.65" ]
C. Measures
M1.  The Generator Owner shall have evidence it has installed or made provisions to install a _ .-~ | Deleted: <>The Planning Authority,
power system stabilizer as specified in Reliability Standard MPRC-018-0 R1. N \\ gmﬁ:r“:gﬁ”h:\'/i"af‘s;ﬁzdsriz:‘lesrzﬁgl
“« ‘\\ \\ stab_ilit_y_assessment as specified in
M2. ;Zlel :t:ﬁrlltmggtaﬁggvgr&xpghglgggvg aszaI rdisrniarlisrgrlelisitaibr | rtxﬁ eeseesrr]er]tiarsisigecirfiredir rr k \\\\\1\\\\ Efe;' ibﬁ"w Standord MRO.PRC.OL8.
M3.  The Planning Authority,shall have a valid assessment and corrective plan as specified in j'\‘ \\\\ fFormatted Bullets and Numbering |
Reliability Standard MPRC-018-0_R3 and MPRC-018-0_R4. “\y X { Deleted: Power ]
M4.  The Planning Authority shall have evrdence it reported documentatron of results of its Vo \\ {Deleted System ]
V! \ \[ Deleted: Stabilizer ]
MPRC-018- O_RS' \[ Deleted: R2 ]
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M5.  The Generator Owner shall have evidence it provided the Regional Reliability
Organization and applicable Planning Authority(s) and Transmission Planner(s) with
small signal stability model data verification test results for excitation systems (including
voltage regulator controls and power system stabilizers) per Reliability Standard MPRC-

018 R6. |+ Indent at: 0.65"
Deleted: or an assessment that
demonstrates the Power System Stabilizer
. is not required.
D. Compliance a
i i . Deleted: ,
1. Complrance Monitoring Process

Deleted: Transmission Planner and
Generator Owner

1.1 Compliance Monitoring Responsibility

. s . i Deleted: Transmission Planner,
Midwest Reliability Organization .l

\ \‘{ Deleted: and Generator Owner
1.2.  Compliance Monitoring Period and Reset Timeframe \‘\“{ Deleted: reliability
The Performance-Reset period shall be one calendar year from the last finding of \\\‘[ Formatted: Bullets and Numbering
MM : (Formatted: Indent: Left: 0.5"
1.3. Data Retention . I Deleted: On request (within 30
calendar days)

The Planning Authority or Transmission Planner shall, based upon their
responsibilities, retain assessments for five years.

The Generator Owner shall retain information from the most current and prior
small signal stability model data verification tests.

In addition, entities found non-compliant shall keep information related to the
non-compliance until found compliant.
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1.4.

The Compliance Monitor shall retain the last audit and all subsequent compliance

records.

demonstrate compliance through the following methods, as determined by the

compliance monitor: Self certification or Audit

«></{

Deleted: |

)

b ‘[ Formatted: Bullets and Numbering J

-

Deleted: None

eriodic, as part of targeted

monitoring or initiated by complaint or event).

Levels of Non-Compliance

|

2.1. Level 1: Assessment and/or corrective plan was supplied to the MRO but « - - - | Formatted: Indent: Left: 1",
was incomplete in one or more areas, Hanging: 1.5", Tabs: 2.5", Left +
- - o o “._ | Notat 188"
2.2. Level 2: Generator Owner did not verify the data used in small signal - { Deleted: Not applicable
stability models for excitation systems (including voltage T~ I
A eleted: valid power system
regulator controls and power system stabilizers). stabilizer assessment and corrective plan
23.  Level 3: A valid assessment and corrective plan were not provided. were not provided.
. K . " .~ Deleted: Evidence that a power system
2.4, Level 4: A power system stabilizer was not installed and kept in-service <« . | stabilizer is installed was not provided.
under normal conditions in accordance with a corrective plan, . { peleted: A power System stabilizer
" ‘.| was not installed in accordance with a
Version History .\ | corrective plan.
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will periodically be conducted by the Planning Authority, Transmission Planner and
Generator Owner on all generating units larger than 70 MVA prior to the
generator in-service date.

The Planning Authority, the Transmission Planner, and the Generation Owner
shall also at least every five years thereafter review system condition
changes to determine if an additional small signal stability assessment is
required.

Page 1: [2] Deleted 9/7/2005 4:28:00 PM
, Transmission Planner and Generator Owner

Page 1: [3] Formatted 9/12/2005 2:56:00 PM
Indent: Left: 1", Hanging: 0.5", Outline numbered + Level: 2 + Numbering Style: 1, 2, 3, ... +
Start at: 1 + Alignment: Left + Aligned at: 1" + Tab after: 1.55" + Indent at: 1.55", Tabs: 1.5",
List tab

Page 1: [4] Deleted 9/12/2005 11:01:00 AM
the MRO Disturbance-Performanc

Page 2: [5] Deleted 9/12/2005 11:03:00 AM
the MRO Disturbance-Performance

Page 2: [6] Deleted 9/7/2005 2:14:00 PM
by NERC and the MRO such as:
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Frequency response test to verify the linear characteristics of the Power
System Stabilizer or equivalent device.
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(e.g. install an equivalent device (e.g. power system stabilizer) to an existing
Transmission Control Device)
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and shall provide the results to the Midwest Reliability Organization within thirty (30)
days upon completion of the assessment.



