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é NERC TPL-007-4 R12

« R12. Each responsible entity, as determined in Requirement R1, shall implement a process
to obtain GIC monitor data from at least one GIC monitor located in the Planning
Coordinator’s planning area or other part of the system included in the Planning
Coordinator’s GIC System model.
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PJM Process: Requirement R12

« Existing GIC monitors are currently installed at multiple locations in PJM'’s footprint
Existihg GIC * GIC values are sent to EMS via ICCP telemetry from respective TOs

Monitor » Telemetered values are 10 second scan data and accessible via Pl Historian
Installations

» Monitor specifications (i.e., data range & ambient temperature ratings) will be determined based on input from impacted TO(s)

New GIC » GIC data and format to comply with EMS data exchange requirements as outlined in PJM Manual 01: Control Center and Data

Monitor Exchange Requirements
Installations

* Future GIC model installations will be based on system studies J

 Data will be stored in CERA, PJM’s document management system, for a period of 7 years, the current PJM Records Manageme

 Data will be collected for the duration of a space weather event where the Kp index =7
nt
timeframe for compliance documents

* Real time data for System Operator use

 Data will be retrieved for GIC model validation (on as-needed basis) }
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é/ PJM GIC Monitor Locations & SCADA Display

* Procedures
— The PJM operating procedure for GMD events is contained in PJM Manual 13 Section 3.8

— TOs are required by EOP-010-1 to submit GMD operating plans if they have one

* Limits
— The limits monitored as part of the GMD procedures are based on TO monitoring levels
— Each TO has a slightly different structure for the levels of amps flow that are monitored

— PJM uses two values: Warning and Op
* Op Limit: The Op Limit is the basis for the GMD actions in M-13. The default value for the Op Limitis 10 Amps.

« Warning: The Warning level is by default 50% of the Op Limit. The only exception as of April 2020 is Dominion,
which has comparable warning alarming at 10 Amps.

"PJM Manual 13: Emergency Operations
3.8 Geo-Magnetic Disturbance (GMD) Operating Plan (EOP-010-1)
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https://www.pjm.com/%7E/media/documents/manuals/m13.ashx#page=68

é/ NERC TPL-007-4 R13

« R13. Each responsible entity, as determined in Requirement R1, shall implement a process
to obtain geomagnetic field data for its Planning Coordinator’s planning area.
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PJM Process: Requirement R13

« PJM will utilize the magnetic observatory located at the USGS’s Fredericksburg, VA facility for magnetometer data
» The Fredericksburg facility is located within PJM’s footprint

Magnetomete
Installation

» Magnetometer data can be downloaded from usgs.gov or intermagnet.org, the International Real-Time Magnetic
Observatory Network

» Data will be collected for the duration of a space weather event where the Kp index is = 7

P10 Swilely « Data will be stored in CERA, PJM’s document management system, for a period of 7 years, the current PJM Records
& Storage Management timeframe for compliance documents

» Data will be retrieved for GIC model validation (on as-needed basis)

'Data Retrieval
& Report
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USGS’s Fredericksburg (FRD) Magnetic Observatory Location
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A1

USGS FRD Observatory Data & Plots

b
-
science for a changing world

Plots
Channels
21309.2
FRD
X et
Details
: 21191.2
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Observatories
Observatory Channel Download
Fredericksburg Geographic North Magnitude JAGA-2002
e .
- Longitude Minimum
282627 21215017 nT
Time
(O Past Hour -3894.6
O Past Day FRD
® Gustom Y 118.1 nT
Details
2021/06/01 12:50:00 -40126 i
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Data Source: https://geomag.usgs.gov/plots/?stations=FRD&timeRangeType=custom&channels=H&channels=X&channels=F&channels=Y &endTime=2021-06-
14T12:00:00.000Z&startTime=2021-06-13T12:00:00.000Z
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https://geomag.usgs.gov/plots/?stations=FRD&timeRangeType=custom&channels=H&channels=X&channels=F&channels=Y&endTime=2021-06-14T12:00:00.000Z&startTime=2021-06-13T12:00:00.000Z

A

Format IAGA-2002 |
Source of Data United States Geological Survey (USGS) |
Station Name Fredericksburg |
IAGA CODE FRD |
Geodetic Latitude 38.205 |
Geodetic Longitude 282.627 |
Elevation 69 |
Home » INTERMAGHMET Data » Data Download Reported XYZF I

Sensor Orientation HDZF
Conditions of Use Data Download Digital Sampling 8.1 second |
Data Download | Data Interval Type filtered 1-minute (@@:15-81:45) :

How to use the Data Download application Data Type provisional
Lo A h # Vector 1l-minute values are computed from 1l-second values using |
Observatory Plots # the INTERMAGNET gaussian filter centered on the minute. Scalar |
Magnetic Field (XYZ) Sample Rate  minute v @ # 1-minute values are computed from l-second values using the |
o # INTERMAGNET gaussian filter centered on the minute. |
Magnetic Field (HDZ) , © # CONDITIONS OF USE: The Conditions of Use for data provided |
Declination/Inclination DataType  best available of all types v # through INTERMAGNET and acknowledgement templates can be found at |
# www.intermagnet.org |
et ol ehanee (dde.l). Data Format | 1aGA2002 v @ IATE TIME DOY FRDX FRDY FRDZ FROF |
CD-ROM/DVD (Definitive data) ©21-06-13 ©0:00:00.000 164 21259.24 -3955.0@ 45811.42 50659.24
List of Available CDs/DVD 021-06-13 00:01:00.000 164 21260.44 -3955.31 45811.18 50659.56
. Start Date (YYYY-MM-DD) 2021 v 06 v 12 w 021-06-13 ©0:02:00.000 164 21260.98 -3955.58 45811.28 50659.83
CD-ROM/DVD Production 021-06-13 00:03:00.000 164 21261.50 -3955.73 45811.18 50660.03
'021-06-13 ©0:04:00.000 164 21260.76 -3956.11 45811.42 50659.94
End Date (YYYY-MM-DR) | | 2021 v || 06 ~|| 13 + 021-06-13 00:05:00.000 164 21260.31 -3956.36 45811.55 50659.90
'021-06-13 ©00:06:00.000 164 21259.86 -3956.68 45811.68 50659.86
Filterby:  Regions Latitudes 1021-86-13 00:07:00.000 164 21260.26 -3956.86 45811.55 50659.92
South/North America (] N High Latitude '‘021-06-13 ©00:08:00.000 164 21260.81 -3956.76 45811.44 150660.07
""" 9 '021-06-13 ©0:09:00.000 164 21261.43 -3956.60 45811.40 50660.25
(] AsialJapan N Mid Latitude 1021-06-13 ©0:10:00.000 164 21261.38 -3956.69 45811.43 50660.27
'021-06-13 ©0:11:00.000 164 21261.66 -3956.36 45811.41 50660.36
[] Europe [[] Equatorial '021-06-13 ©0:12:00.000 164 21262.21 -3956.14 45811.37 50660.53
. ) . . ) '021-06-13 ©0:13:00.000 164 21262.84 -3955.91 45811.29 50660.69
U Pacific Ocean/Australia/Antartica () & Mid Latitude 021-06-13 00:14:00.000 164  21262.90 -3956.12 45811.37 50660.81
[] Africallndian Ocesan [C] 5 High Latitude '021-06-13 ©0:15:00.000 164 21262.90 -3956.26 45811.42 50660.88
'021-06-13 ©0:16:00.000 164 21263.35 -3956.46 45811.42 50661.08
'021-06-13 ©0:17:00.000 164 21263.32 -3956.80 45811.47 50661.14
021-06-13 ©00:18:00.000 164 21263.94 -3956.96 45811.44 50661.39
. . '021-06-13 ©00:19:00.000 164 21265.49 -3956.50 45811.16 50661.77
- | FRD, Fredericksburg 2 available files, 0 not available Select all files for FRD & 1021-06-13 ©0:20:00.000 164 21265.41 -3956.40 45811.30 50661.85
'021-06-13 ©0:21:00.000 164 21265.42 -3956.26 45811.40 50661.93
'021-06-13 ©0:22:00.000 164 21266.31 -3956.09 45811.34 50662.25
2021-06-12 frd20210612pmin.min, available Add file 021-06-13 ©0:23:00.000 164 21266.18 -3956.08 45811.5@0 50662.34
A21-0A-12 AA-24-00 A0A 1RA 212AA 38 -2Q88 Q5 A48RKR11 S84 SAARAR? 4R
2021-06-13 frd20210613pmin.min, available Add file

Intermagnet — Data Download

Data Source: https://www.intermagnet.org/data-donnee/download-eng.php
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https://www.intermagnet.org/data-donnee/download-eng.php

épjm Intermagnet — Plot

Home » INTERMAGMNET Data » Data - Plotting Service

Home » INTERMAGNET Data » Data - Plotting Service - Results

Conditions of Use Data - Plotting Service
Data Download g Data - Plotting Service - Results
Data Formats
| Observatory Plots | Start Date (YYYY-mm-dd) 2021 v | 06 v | 14 v Fredericksburg (FRD) bc;ze:_%r‘; _11—5m|nule provisional data
Magnetic Field (XYZ) . (Start/End) Fr T T T T ! T
o ime range (Start/En 00 v 24 » 20t
Magnetic Field (HDZ) X oF 2124814
Declination/Inclination . . ) . "y . F
Filter observatories by Regions Latitudes -20—
Rate of Change (dB/dt) SR R T SR R I I I TR S
CD-ROM/DVD (Definitive data) Sort observatories by  |AGA code v 20f-
List of Available CDs/DVD Yook —3852.52
CD-ROM/DVD Production Available Observatories | CTA, Charters Towers, -20.1/146.3 - (") g0
(required) ~ DED, Deadhorse, 70 36/211.21 £ - - - - - ; -
DLT, Dalat, 11.94/108.48 wE : : ‘ : ' ' ‘ 3
DOU. Dourbes, 50.1/4.6 o =
EYR, Eyrewell, -43 474/172 393 N e - Rt
FRD, Fredericksburg, 38 2/282 63 (") _pF- 3
FRN, Fresne, 37.09/240.23 O U W NP WSS W WU S B
FUR, Furstenfeldbruck, 48.17/11.28 2of
GDH, Qegertarsuaq (Godhavn), 69.252/306 467 C
GNG, Gingin, -31.356/115.715 . Foof 50653.83
FUIA e 4 R4 DT (L)
Type of Plot = Magnetic Field (XYZ) w 0o

03 08 og 12 15 18 21 oo
Universal Time (Hour) =,

Type of Scale | Fixed ~

Output Format Portable Network Graphic (PNG) v

I Plot data I

Data Source: https://www.intermagnet.org/data-donnee/dataplot-eng.php?type=xyz
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https://www.intermagnet.org/data-donnee/dataplot-eng.php?type=xyz

“%/ Contact

Facilitator:

Monica Burkett
Monica.Burkett@pjm.com
Secretary:

Ashwini Bhat
Ashwini.Bhat@pjm.com

Member Hotline

SME/Presenter:
Stanley Sliwa, (610) 666 — 8980
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