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The purpose of this Advisory is to provide Transmission Owners and Generator
Owners information about preliminary testing results and anticipated adjustments
to the Minimum Vegetation Clearance Distances (MVCDs) specified in the NERC
Reliability Standard FAC-003-3. As a result of the preliminary testing, the MVCD
listed in the Standard required to prevent a flashover and improve the reliability of
the Bulk Power System (BPS) will need to be increased. Transmission and
Generator Owners should consider this information in their maintenance strategies
or any related vegetation management programs, processes, and procedures.

NERC conducted testing as directed in the Federal Energy Regulatory Commission’s
(FERC’s) Order No. 777 (Revisions to Reliability Standard for Transmission
Vegetation Management, 142 FERC 9 61,208 (2013)). The testing is intended to
support the MVCD calculated based on application of the Gallet equation, with the
gap factors for all alternating current system voltages covered in Table 2 of the
Standard. The preliminary test results, identified in a collaborative research project
under contract with the Electric Power Research Institute (EPRI), determined that
the current gap factor requires adjustment.

NERC will initiate efforts to correct the MVCD values in FAC-003-3 following the
conclusion of validation testing expected in early to mid-summer. The final
adjustments will be based solely on the validated findings of the research.
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appropriate. No particular response is necessary. This NERC Advisory is not
the same as a NERC Reliability Standard, and your organization will not be
subject to penalties for a failure to implement this Advisory. Additionally,
issuance of this Advisory does not lower or otherwise alter the requirements
of any approved Reliability Standard, or excuse the prior failure to follow the
practices discussed in the Advisory if such failure constitutes a violation of a
Reliability Standard.
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Generation Engineering, Generation Operations, Physical Security, System
Operations — Transmission Engineering, System Operators, System
Operators — System Protection, Transmission Planning

The preliminary findings of NERC’s testing determined that the current gap factor in
the Gallet equation of 1.3 will likely be adjusted to a value around 1.0. This will

result

in increased MVCD values for all alternating current system voltages

identified in Table 2 of the Reliability Standard. The adjusted MVCD values,
reflecting the anticipated 1.0 gap factor, would be as follows:

Nominal MVCD at 1.0 Gap Factor (feet)
AC System
Voltage Level | 500 ft {1,000 ft|2,000 ft|3,000 ft 4,000 ft|5,000 ft|6,000 ft 7,000 ft 8,000 ft| 9,000 ft |10,000 ft|11,000 ft|12,000 ft|13,000 ft

Sea | Over | Over | Over | Over | Over | Over | Over | Over | Over Over Over Over Over Over

(kv) upto| upto | upto | upto | upto | upto | upto | upto | upto | upto up to up to up to up to up to
500 ft | 1,000 ft| 2,000 ft| 3,000 ft| 4,000 ft| 5,000 ft| 6,000 ft| 7,000 ft| 8,000 ft| 9,000 ft| 10,000 ft| 11,000 ft| 12,000 ft| 13,000 ft| 14,000 ft
765 116 | 117 | 119 | 121 | 122 | 124 | 126 | 12.8 [ 13.0 | 13.1 | 133 | 135 | 137 | 139 | 140
500 70 | 71 | 72 | 74 | 75 | 76 | 78 | 79 | 81 | 82 | 83 | 85 8.6 8.8 8.9
345 43 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 51 | 52 53 5.4 5.5 5.6
287 52 (53 |54 |55 |56 |57 |58 |59|61|62| 63 6.4 6.5 6.6 6.7
230 40 | 41 | 42 | 43 | 43 | 44 | 45 | 46 | 47 | 48 | 49 5.0 5.1 5.2 53
161 27 | 27 | 28 | 29 | 29 [ 30 | 30 | 31 | 32 | 33 | 33 | 34 35 36 3.6
138 02 R 0V | Yy | 1 W Y 7 0 7 0 L2 (e 2.9 3.0 3.0 3.1
115 19|19 | 19 | 20 | 20 [ 21 | 21 | 22 | 22 | 23 | 23 2.4 2'5 25 2.6
88 15| 15 | 16 | 16 | 1.7 | 1.7 | 1.8 | 1.8 | 1.8 | 1.9 | 1.9 2.0 2.0 2 2
69 i i i o it L b iuong it iz it sl il 14 1.4 15 15
Table 1 — Table of MVCD values at a 1.0 gap factor (in U.S. customary units)
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Nominal MVCD at 1.0 Gap Factor (meters)

ACSystem Sea | Over | Over | Over Over | Over | Over Over Over | Over Over | Over Over | Over Over
V°|tage Level | 152m | 305m | 610m | 914m (1,219m|1,524 m| 1,829 m | 2,134 m (2,438 m| 2,743 m (3,048 m| 3,353 m (3,657 m| 3,962 m

(kv) upto| upto | upto | upto up to upto | upto up to up to up to up to up to up to up to up to
152m| 305m | 610m | 914m | 1,219m (1,524 m|1,829m| 2,134 m | 2,438 m |2,743 m| 3,048 m |3,353 m| 3,657 m |3,962 m| 4,267 m

765 35| 3.6 3.6 S 37 3.8 3.8 319 4.0 4.0 4.1 4.1 4.2 4.2 4.3

500 ZAmr 2.2 o i 23 2.4 24 2% 2%, 259 2.6 2.6 2 2o

345 L s il 1.4 14 14 i) o o) "o 1.6 1.6 1.6 il il

287 16 16 16 7 i 7 1.8 1.8 i 45 3ng) i) 2.0 2.0 2.0 Pl

230 2 e 3 o 1.3 1.4 1.4 1.4 14 1o "o "o 1.6 1.6 1.6

161 0.8 | 0.8 0.9 0.9 0.9 0.9 0.9 1.0 1.0 1.0 1.0 1.0 Tl i il

138 0.7 | 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.9 0.9 0.9 0.9

115 06 | 0.6 0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8

88 0.5 | 05 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.6 0.6 0.6

69 03| 03 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.5

Table 2 — Table of MVCD values at a 1.0 gap factor (in metric units)

For example, the original MVCD listed in Table 2 of FAC-003-3 for 500kV at sea level
was 5.15 feet. The new MVCD, listed in Table 1 above, with the adjusted gap factor
is 7.0 feet.

Under FAC-003-3, Transmission Owners and Generator Owners are responsible for
ensuring that vegetation encroachments do not occur within the MVCDs of
applicable transmission lines. NERC is providing the preliminary findings of the
research project to enable Transmission Owners and Generator Owners to make
adjustments that may be appropriate in the maintenance strategies, procedures,
processes, or specifications used in vegetation management programs.

Background: In Order No. 777, FERC directed NERC to undertake testing to gather empirical data
validating the appropriate gap factor used in the Gallet equation to calculate
MVCDs, specifically the gap factor for the flashover distances between conductors
and vegetation. FERC directed NERC to submit: (1) a schedule for testing; (2) the
scope of work; (3) funding solutions; and (4) a deadline for submitting a final report
on the test results to FERC, along with interim reports if a multi-year study is
conducted. NERC engaged industry through a collaborative research project and
contracted EPRI to complete the scope of work. NERC submitted a compliance filing
in accordance with Order No. 777 on July 12, 2013 (Compliance Filing of the N. Am.
Reliability Corp., Docket No. RM12-4-000) which FERC accepted on September 4,
2013 (N. Am. Elec. Reliability Corp., Docket No. RM12-4-001).

In January 2014, NERC formed an advisory group to assist with developing the scope
of work for the project. This team provided subject matter expertise for developing
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Contact:

Alert ID:

the test plan, monitoring testing, and vetting the analysis and conclusions to be
submitted in a final report. The advisory team comprises NERC staff, arborists, and
industry members with wide-ranging expertise in transmission engineering,
insulation coordination, and vegetation management. In March 2014, the project’s
scope of work and a detailed test plan was finalized with EPRI staff, members of
industry, and FERC staff.

The testing project commenced in April 2014 and continued through October 2014.
EPRI completed the prescribed tests aimed at determining the gap factor applied in
the Gallet equation. On July 31, 2014, NERC filed an informational filing with FERC
(Informational Filing of NERC, Docket Nos. RM12-4-000 and RM12-4-001) containing
the details of the testing work that had been completed through the end of July.
The initial analysis, as well as preliminary conclusions and recommendations, was
reached in early 2015. Based on these preliminary results, it has become apparent
that the gap factor used in the Gallet equation requires adjustment from 1.3 to 1.0.
For additional details on the testing project, please follow this link to Project 2010-
07.1 Vegetation Management.

NERC will undertake additional tests as needed to finalize the preliminary gap factor
determinations, file a final report with FERC by late summer of 2015, and initiate a
narrowly prescribed Standard Authorization Request for a NERC Reliability
Standards development effort to adjust the MVCD values in FAC-003-3.

Bulk Power System Awareness Group

North American Electric Reliability Corporation
3353 Peachtree Road NE

Suite 600 — North Tower

Atlanta, GA 30326
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You have received this message because you are listed as a primary compliance contact for your organization
on the North American Reliability Corporation’s compliance registry. If you believe that you have received this
message in error, please notify the sender immediately and delete or otherwise dispose of all occurrences or
references to this email. If you have questions about your membership in this list, please contact Bulk Power
System Awareness at NERC by calling (404) 446-9797 or via email at: nerc.alert@nerc.net.

North American Electric Reliability Corporation
3353 Peachtree Road NE
Suite 600, North Tower
Atlanta, GA 30326
(404) 446-2560 www.nerc.com

Industry Advisory
FAC-003-3 Minimum Vegetation Clearance Distances 4



http://www.nerc.com/FilingsOrders/us/NERC%20Filings%20to%20FERC%20DL/FAC-003-3%20Interim%20Report.pdf
http://www.nerc.com/pa/Stand/Pages/Project-2010-07-1-Vegetation-Management-Related-Files.aspx
http://www.nerc.com/pa/Stand/Pages/Project-2010-07-1-Vegetation-Management-Related-Files.aspx
mailto:nerc.alert@nerc.net
http://www.nerc.com/

