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‘é/ Second Read Summary

* Quick Fix
e Section 2.2.2, 2.3.1

— Remove all Compliance Bulletin 14 references
* Appendix C

~ Reference NERC-approved BES definitions

~ Remove Compliance Bulletin 14 obsolete references and provide
further clarity relating to BES equipment
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é/ Compliance Bulletin 14

* Purpose: The purpose of this Compliance Bulletin (CB) is to describe
the process PJM members are to use to notify PJM of any change in
the status of PUM Member Bulk Electric System (BES) elements as a
result of the application of the NERC-approved BES definition

effective July 1, 2014.

« Recommendation: Retire the Compliance bulletin.
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2.3.1 Prepare Initial BES Data to Denote BES Elements of the System

* TOs staff perform an initial review of existing systems to assess what is to be included or
excluded to the current list of BES elements and provide necessary documentation to
NERC.?

= TOs review existing systems to identify areas of existing systems operated between 50
and 100 kV. Facilities under 50 KV are deemed to not warrant modeling®.

= |f facilities between 50 kV and 100 kV are ‘networked’, providing alternate flow paths to
higher voltage equipment, TOs are to provide modeling and analysis details to PJM for

joint assessment to determine if the system should be in the PJM EMS model. Assessment
includes analysis provided by TO staff.

2.4 PJM Congestion Management Facilities

Facilities under PJM Congestion Management (or Reliability & Markets) Control

Note:

In this manual, the terms Congestion Management and Reliability & Markets will be used
interchangeably.

PJM has developed standards that TOs must follow in order for PJM to operate generation to

control loading or voltage on transmission facilities. See M-03, Transmission Operations,
Section 1.

After all of the updates are made in eDART, the spreadsheets on PJM.com will reflect updated
changes. To access the Transmission Facilities page, login to PJM.com and click Markets &
Operations > Systems Operations. Under the Transmission section, click link for ‘Transmission

3 Refer to Compliance Bulletin 14: Definition of Bulk Electric System (BES) — PJM Member
Requirements at hitps://pim.com/-/mediallibrary/whitepapers/compliance/ch014-bulk-electric-
system-definition-pjm-member-requirements.ashx?la=en

4 See NERC technical guide for low veltage facilities loop threshold at http:/fwww.nerc.com/pa/
RAPA/BES/BESExceptionEvaluationGuideline2-4-14REMGApp.pdfhtip//www . nerc.com/pal
RAPA/BES/BESExceptionEvaluationGuideline2-4-14REMGApp. pdf
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Section 2.2.1, and 2.3.1

« Remove Compliance Bulletin 14
reference and hyperlink from footers
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Appendix C: Bulk Electric System (BES) Definition

®

Appendix C: Bulk Electric System (BES) Definition Implementation at
PJ

Implementation at PJM

Bulk Electric System (BES) Implementation at PJM

PJM is committed to operating the bulk electric system reliably and efficiently
To accomplish this, PJM employs many tools and processes to meet in
established to ensure reliability and serve the electric utility indust

All transmission facilities operated by PJM fall within one MERC Regional Entities:
ReliabilityFirst or SERC. In 2013, NERC approved inition of the Bulk Electric System (BES)
to be applied uniformly for all Regional Rehabl' rganizations. The definition focuses on
equipment rated 100 kV or higher to esf key elements and equipment in the transmission
(Bulk Electric) system. In this definjtiefi, radial components of the system are excluded, provided
they meet the required criteria_The deﬂnition also accommodates the inclusion of equipment
rated below 100 kV which may impact through transmission components of the electric system.
Transmission Owners are responsible for defining BES elements for their systems, as well as,
any exclusions or inclusions. To comply with NERC standards, these key elements must be
identified and appropriately monitored. As such, each Transmission Owner should notify PJM

if any existing elements have been excluded, or any new elements have been included, in

its transmission area. In most, but not all, cases, PJM will model these elements explicitly to
determing whether the ipment is in service (status) or that thermal loading or voltage levels
deviate from recommended limiTss

standards
its customers.

The following discussion, provided for your i tion, summarizes PJM's BES implementation
approach.

Discussion

PJM has implemented BES as a part of established activities, processes, and igns.

Facilities included in the BES augment praciices criginally established to monitor and a
elements of the transmission system associated with adminisiration of the PJM Market and to
support NERC Reliability Coordination {RC) functions.

Nota:

Coordination for BES facilities is required by using NERC's BESnet tool and the PJM
Compliance Bulletin 14. When entries are made in the NERC BESneltool PJI'u'I members

are also required to send a notice of these change requests to the DMS _Officers@p

e-mail, per PJM Compliance Bulletin 14. PJM employs a multi-tiered strategy tn ensure system
reliability. BES equipment is recognized in all appropriate planning and operations processes
and functions. Since a wide array of offline and online transmission studies are performed,
facilities included in the BES are under constant review.

Long-term and near-term offline studies review expected conditions based on load forecasts
and include the effects of planned system medifications. Planned maintenance is reflected in
the studies where known and applicable. Unplanned and unanticipated outages are simulated
via contingency analysis. The offline studies employ load flow and dynamic stability tools to
determine if the projected conditions represent a secure and viable cperating condition. If
problems are uncovered, solutions are formulated and plans are made to modify the system as
required.
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The definition focuses on equipment rated 100 kV or higher to establish key elements and
equipment in the transmission(Bulk Electric) system. In this definition, radial components
of the system are excluded, provided they meet the required criteria. The definition also
accommodates the inclusion of equipment rated below 100 kV which may impact

through transmission components of the electric system. Transmission Owners
are responsible for defining BES elements for their systems, as well
as, any exclusions or inclusions. For further clarifications please refer
to NERC Glossary of Terms. To comply with NERC standards, these key
elements must be identified and appropriately monitored. As such,
each Transmission Owner skettd shall notify PIM if any existing
elements have been excluded, or any new elements have been
included, in its transmission area.



https://www.nerc.com/pa/Stand/Glossary%20of%20Terms/Glossary_of_Terms.pdf
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Appendix C: Bulk Electric System (BES) Definition |mp|ementatio:J:‘t ° Ap p I I Ca b I e Ch a n g es a re re | atlve I y ra re .

Bulk Electric System (BES) Implementation at PJM

PJM is committed to operating the bulk electric system reliably and efficiently at all times.
To accomplish this, PJM employs many tools and processes to meet indusiry standards
established to ensure reliability and serve the electric utility industry and its customers.

All transmigsion facilities operated by PJM fall within one of two NERC Regional Entities:
ReliabilityFirst or SERC. In 2013, NERC approved a definition of the Bulk Electric System (BES)
to be applied uniformiy for all Regional Reliability Organizations. The definition focuses on
equipment rated 100 kV or higher to establish key elements and equipment in the transmission
(Bulk Electric) system. In this definition, radial components of the system are excluded, provided
they meet the required criteria. The definition also accommodates the inclusion of equipment
rated below 100 kKW which may impact through transmission compaonents of the electric system.
Transmission Owners are responsible for defining BES elements for their systems, as well as,
any exclusions or inclusions. To comply with NERC standards, these key elements must be
identified and appropriately monitored. As such, each Transmission Owner should notify PJM

if any existing elements have been excduded, or any new elements have been included, in

its transmission area. In most, but not all, cases, PJM will model these elements explicitly to
determine whether the equipment is in service (status) or that thermal loading or voltage levels

Process is covered in Manual 3A Appendix
C (page 73

deviate from recommended limits.

The following discussion, provided for your information, summarizes PJM's BES implementation
approach.

Discussion

PJM has implemented BES as a part of established activities, processes, and functions.
Facilities included in the BES augment practices originally established to monitor and assess
elements of the transmission system associated with administration of the PJM Market and to

 — SR e

Note:
Coordination for BES facilities is reguired by using NERC's BESnet tool and the PJUM

Compliance Bulletin 14 When entries are made in the NERC BESnettool PJM members
are also required to send a notice of these change requests to the D

e-mail, per PJM Compliance Bulletin 14. PJM employs a multi-tiered strategy to ensure system
reliability. BES equipment is recognized in all appropriate planning and operations processes
and functions. Since a wide array of offline and online transmission studies are performed,
facilities included in the BES are under constant review.

and |nclude Ihe effects of planned system mc:-drﬁcanons Pla.nned maintenance is reﬂected in \

the studies where known and applicable. Unplanned and unanticipated outages are simulated
via contingency analysis. The offline studies employ lead flow and dynamic stability tools to
determine if the projected conditions represent a secure and viable operating condition. If
problems are uncovered, solutions are formulated and plans are made to modify the system as

“Coordination for BES facilities is required by
using NERC’s BESnet tool and-the-PJM
Compliance-Bulletin-14. When entries are made
in the NERC BESnet tool, PIM members are
also required to send a notice of these change
requests to the DMS Officers@pjm.com.”

required.
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g/ Appendix C: Bulk Electric System (BES) Definition

P

transformers are modified to account for “line or transformer drops’, ‘bus-bars’, elc., since
these ane assum:ally 2ero Irq:uu-danm devices and ane not ruan:ly modelad. Auarjia'y n-qmpm-mt

|mpac= al'thesu- daw}as is ml'l.uctﬂd n 1ha I|m|1:a nppdlad to rrmd-e-lad equpmmt and l.u lrsla.b
the contingencias to be evaluated. Since PJM requires metering for real-ime models, powe
oulputs from the plant are accurate and consisient with the aggregate plant output at all ti

Implementation at PJM

Smee mlwonl can be monilored for a number Mdﬂer&nt reasons, it is noce:sary e

mﬁd NUI.PMI'II arg r.angn-ru.od ah !‘-hmm'l in El]'llbii 14 as Tﬁlﬂwi

Priority Description

o Mol mondored - | Also referred o as Unmonilored, applies io lacilities whech may, of
Mo status migy nol, be modeled in the PJM EMS. No significant impact on
sysiom loading is expected 1o resull from cutages on these faciitios
PJNT's EMS does nof maintain ratings/fimits for these facilities

1 FRelability and | Apples 1o intemal PJM facities under Congestion Managemant
Marets TOs are required o report all cutages wnder this classification. |f
aclual of post-contingency exceedances ocour on these faciites,
operalon follow approprate procedures. iNcluding markest re-
dispaich, o remediate problems. PJM's EMS masniains ratings/fmils
for the faciities

2 Relability BES | Applies 1o facilities defined as part of the Bulk Electric System (BES)
or faciities PJM i responsible for as NERC Security/Reliabiity
Coordinator. These facilities are nol included in Reliabiity & Markets.
May also apply 1o infernal PJM faciities impacied by swilching/
phass shifler oparabions on parallel PJM Facilities which are under
Congestion Managamant. TOs ane reguired io report all outsges
under this classification. If actual or calculated owerloads ooour,
operators foliow appropriate procedures 10 remediate the problem
Fadility owners are responsible for any of-cost operation incurmed
PJNMs EMS maintains ratngslimis for these facilities

3 Status Only TOs are required o report cutages on facilities thal ane not
in Congesion Management bul may impacl the relability and/or
economecs of the system. TOs are required o follow applicable
outage reporting procedures for facilites classified as Reporiable
Yes and Reportable Low in the Reponable Transmission Facility
eolumin of e PJM Monilored Facilies ksl The prmary difference
in thasa classifications is that for Reportable Yes (acliies. TOs ane

required o call bafore and after taking outages, whanmnas TOs are

nol requined o call PJM belore taking an cutage on Reportable

Low facilities. TOs are not required 1o repor outsges on iacilites

classied as Reportable Mo to PJM. PJM can require thal any, or all,

QATT faciities be Outage Reportable. PJM's EMS doss nof maintain

ratingalimits for these lacilites

The various types of monitored equipment are categorized as shown
in Exhibit 14. Please note, overlap may exist between Monitored
Priority 1 and Monitored Priority 2, in which case Monitored Priority
1 should be used. The list of priorities is as follows:

PJM © 2024



Appendix C: Bulk Electric System (BES) Definition

.. Implementation at PJM
Aoim

transiormers are modified to account for “line or ransformer drops”, ‘bus-bars’, elc., since

these are assantially 2ero impadance devices and are not readily modeled. Auxiliary aquipmant
components are not explicitly modeled by PJM (e.g., CTs, PTs, wave traps, and relays). The
impact of these devices is reflectad in the limits applied to modeled equipment and 1o establish
the contingencies to be evaluated. Since PJM requires metering for real-time models, power
outputs from the plant are accurate and consistent with the aggregate plant cutput at all imes

Since equipment can be monitored for a number of different reasons, it is necessary o
categorize componants of the overall electric system monitoring affort. The varous types of
monitored equipment are categorized as shown in Exhibit 14 as follows:

- (Priority):1 (Name): Reliability and Markets
D [Nosismus | may ot ba modsied in te P ENES. No signficant mpacton

A, 1S s 1o rarian et e s Applies to internal PIM facilities under Congestion

1 Felability and | Apples 1o intemal PJM facilities under Congestion Managemant
Markots TOs are required fo report all cutages wndor this classification. If

e o ot e et Management, this includes both BES and non-BES facilities.

dispaich, io remediale problems. PJM's EMS mainiains ratings/Ssmits
for the Tacilities

2 Relability BES  Apphes 1o faciities defined as part of the Bulk Elsctric System (BES)
or lacilities PIM s responsibie for s NERC Security/Feliabiity
Coordinator. These faciities are nol included in Relability & Markets.
May also apply io infernal PJM faciities mpacied by swilching/
phass shifler oparabions on parallel PJM Facilitees which ane under
Congestion Managament. TOs ane reguired io report all outages
undaer this classification. If actual or calculaled overloads ooour,
operators foliow appropriate procedures o rermediate the problem
Fadiity owners are responsibie for any off-cost operation incurmed
PJN's EMS maintains ratngslimits for these facilities

3 Status Only TOs are required fo report cutages on facilities thal ane nol
in Congesion Management bul may impact the relkability and/or
economecs of the system. TOs are required to follow applicable
outage reporting procedures for lacilites classified as Reporiable
Yes and Reportable Low in the Reporable Transmission Facility
eolumn of the PIM Monilored Facilies ksl The primary diflerance
in thasa classifications is that for Reportabls Yes (aciities. TOs ane
requirgd to call bafore and after taking cutages. whereas TOs are
nol required 1o call PJM belore laking an outage on Reportable
Low facilities. TOs are not required 1o repon outhges on iacilites
classied as Reportable Mo to PJM. PJM can require thal any, or all,
QATT faciities be Outage Reportable. PJW's EMS does nol maintain
ratingslimits for these facilites

PJM © 2024




g/ Appendix C: Bulk Electric System (BES) Definition

Implementation at PJM
Hoim

transformers are modified to account for ‘line or transformer drops”, ‘bus-bars’, elc., since

these are essentially zero impedance devices and are nol readily modeled. Auxiliary equipment
components are nol explicitly modeled by PJM (e.g., CTs, PTs, wave raps, and relays). The
impact of these devices is reflectad in tha limits applied to modeled equipment and 1o establish
thi contingencies 1o be evaluated. Since PJM reguires maeterng for real-time models, powsr

outputs from the plant are accurate and consistent with the aggregate plant cutput at all imes

Since equipment can be monitored for a number of different reasons, i is necessary 1o (Prlorlty) 2 (NamE).' RE/IabIlIty BES

categorize componants of the overall electric system monitoring affort. The various types of
monitored equipment ane calegorized as shown in Exhibit 14 as follows:

Applies to facilities defined as part of the Bulk Electric System (BES)

o Mot momndored - | Also referred o a3 Unmonitored, applies 1o taclities which may, of
Mo status mary nol, be modeled in the PO EMS. Mo significant impact on

eyt ting o xpect 1o e o g o Bt it (i.e., 100 kV or above, or exclusions as allowed by NERC, as defined in

FJNs EMS does nol maintain ratingsfimits for these (acilities

1 [Rotabity g Apptes 1o e PiMfacites under Cangston Managerment the NERC Glossary of Terms) or facilities PIM is responsible for as

Markets TOs are required o report all cutages wnder this classification. If
actual of post-contingency exceedances oocur on thess facilities,

et ko ppropists rocadens, hckeiey - NERC Security/Reliability Coordinator.

for the Tacilities

? | Reliability BES  Appiies 1o facilties defined as part of the Bulk Electric System (BES)
or facilities PJM s responsibie for as NERC Security/Reliabiity
Coordinator. These laciities ane nol incleded in Relabiity & Markets.
May alsc apply fo infernal PJM faciities impacied by swilching/
phasa shifler oparaions on parallel PJM Facilities which ane under
Congestion Managament. TOs ane reguired 1o report all outBges
under this classdfication. If actual or calculated overioads ooour,
operatons kollow appropriate procedures 10 rermediate the problem
Fadility owners are responsible for any off-cost operation incunmed
Bkl N P -

3 Status Only TOs are required fo repor cutages on facilities that are not
in Congestion Managemenl bul may impact the relability and/or
economecs of the system. TOs are required fo lollow applicable
outage reporting procedures for lacilites classified as Reporiable
Yeos and Reportable L ow in the Reporabile Transmission Facility
column of the PJM Monilored Facilites sl The primary diflerence
in these classifications s that for Reportable Yes laciites, TOs are
required o call before and after taking outages, whensas TOs are
nol requined 1o call PJM belore Llaking an outage on Reportable
Low facilities. TOs are not required 1o report outages on iacilites
classifed as Reportable Mo to PJM. PJM can requine thal any, of all,
OATT faciities be Outage Reportable. PJM's EMS does nof maintain
ratings.limits for these facilities



https://www.nerc.com/pa/Stand/Glossary%20of%20Terms/Glossary_of_Terms.pdf

= 7 Appendix C: Bulk Electric System (BES) Definition

tern (BES) Definition Impile

Priority Name Description
4 Extarnal Similar to priority 2 butl non-PJM facilities. These exlernal facilities
Reliability could impact the PJM system as part of Market-to-Market

Congestion Management flow-gate coordination between adjacent
RTCO=. PIM's EMS maintains ratings/limits for these facilities.

5 External Status | Similar to priority 3 but applies to external, non-PJM facilities. PJk's
Gnly = i ; - o

] Reliability Mon- | Similar to priority 2 but applies to facilities that may be monitored
BES for loading by PJM bul are not included as Markels & Reliability

(Priority): 6 (Name): Non-BES

at the request of the transmission owner. TOs are required S-i-m-H-a-r—tG—p-Fi-e-Fi-t-y—z—b-H-t—a— I . f . I - h b
to follow applicable outage reporting procedures for facilities A p p I e S to a C I It I eS t at m ay e
classified as Reportable Yes and Reporiable Low in the Reporiabla
Transmission Facility column of the PJM Monitored Facilities list.

It acualorcakulated overioeds ool operstos develop remadial monitored for loading by PJM but are not BES elements and are not
ara implemented as approved by the owner. Orwners assume

e e opos! opereton. PANTS EMS mainains atings! included as priority 1 or BES facilities.

T Generation Similar to priority 2, but applies to generation equipment. Facility

Equipment owners are responsible for costs incurred 1o remediate problems.
T are required io follow applicable oulage reporling procedures
for fadilities classified as Reportable Yes and Reportable Low in
the Reportable Transmission Facility column of the PJM Monitored
Fadilities ist. PJMs EMS maintains ratingsflimits for these facilities.

a8 Pending Applies to facilities that are candidates for, but not yel approved,
inclusion in Reliakility & Markets or facilities that are modeled but not
yel in-servica.

General Motes: | For Security Analysis, PJM the EMS is typically set o monitor all

Doc #331840 facilities with pricrity 1 thraugh 5. As required, these seltings are
changed to include the remaining facility categorias. These facility
classifications are utilized in PJM planning and operations.

Exhibit 14 List of Monitored Priorities

Nata:
The specific requirements associated to Reportable Yes, Low, and Mo are detailed in Manual 03
Transmission Operations, Section 1.5.4 ‘Reportable Transmission Facility”.

Any BES facility limitations which cannot be modeled or approximated readily by PJM can
typically be monitored by adjusting major equipment limits. When this is not feasible, PJM works
with TOs to develop appropriate mechanisms to avoid potential problems.

PJM's analysis of the electric system is not limited to equipment identified as part of the BES.
In addition to fully integrating, qualifying BES electric system components into all analyses, PJM

Revigion: 22, Effective Date: 11/16/2022 PJM © 2022 77
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