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AM: For the sake of what?

 More substation and line equipment

e Ensure maintenance is prioritized based on
criticality and condition

e Develop replacement and critical equipment
maintenance plan

 Crew availability for capital projects, work for
others, etc.




Developed asset replacement criteria

Breaker Replacement Criteria based on asset condition

Cat Criteri Weighti Florence|Flerence|Florence|Florence
diego riteria el n
gory ENINEl ygsa | B1o | B11 [ BI12
Obsolete Technology Components are no longer supported by manufacture. 0-2 2 2 2 2
Mo Spares VELCO no longer has any working spare components in stock 1 1 1 1 1
Q . For environmental considerations, VELCO prefers vacuum
O |sFe/oil - 0-2 2 2 2 2
- breakers. 1 for SF6, 2 for oil.
g Meet Rating requirements The device is not rated for configuration. 1 0 0 0 0
(1] . . Does the breaker have a 110% continuous over voltage rating
— |Device Rating i ] ) 1 0 0 0 0
Q or current rating not adequate. 1if no for either.
o ] Does the breaker have the proper CT compliment for proper
CT compliment . 1 2 2 2 2
future relay protection. 0 for yes, 1 for no.
What is age of device, 1if =30 years old, 2 if > 40 years old, 3
Age . 0-3 2 2 2 2
if=50 years old.
Failure rate This type of breaker contains a high failure rate. 1 0 0 0 0
o Manufacture known deficiency  |Industry wide know deficiencies for equipment type. 1 1 1 1 1
9
5 . This value is based on breaker test results. Doble, contact
Overall condition test results o i 1 0 0 0 0
E wear, timing, and trending.
.
=]
= Operations This breaker has a large breaker counter. 1if >2000. 2 if »4,000 1 0 0 0 0
Q
o ) This breaker has had a misoperation due to a failed breaker
Misoperated 1 0 0 0 0
component.
Replace device if weighting is equal to or greater than 6 points 10 10 10 10
«>
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Developing data based criteria for maintenance

e Criticality * Health = Risk
— Criticality = Development of criteria that determines
Importance of piece of equipment to reliability of
system.

— Health = Current health of equipment based on
most recent test and real-time data.

— Risk = Product of Health * Criticality.
— Maintenance targeted at highest ranked risks.




Transformer Criticality Rating

Not all transformers have the same value to the bulk electric system or criticality for serving
load. As such, below is the criteria assigned for the transformer fleet:

Most critical transformer: (Multiplier of 1.0)

e Large power transformers with restoration time of greater than 30 days for repair or
replacement. These units do not have a parallel unit.
Loss of load with more than 5 days restoration time.
Transformer impacting a local or regional interface limits.
Transformers that that may be difficult to move or require significant time for
replacement and/or time for restoration.

Second Most critical transformer: (Multiplier of 0.8)

e Large power transformer operating with a parallel unit to transfer power, e.g. West
Rutland T1 and T2
No parallel transformer but has the capability to be operated without it.
Impacts a local area interface limits and/or has the potential to curtail local area
generation.

e No parallel transformer but will result in loss of load for less than 5 days. eg. K65
transformer radial stations and use of mobile.

Third Most critical transformer: (Multiplier of 0.6)

Parallel units that can be operated/controlled without customer outages.
Substation has the ability to operate without the power transformer or reactor with minor
operational restrictions.

e Any 345kV reactor transformer where loss would impact ability to maintain voltages
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TRANSFORMERS

Transformer Health

DIAGHOSTIC “E'%HT'" Dirnamiz Fotal Code|Code|Code|  Triggers
100,003 100
TOP OIL OPERATING TEMPERATURE 10,003 | Cendition Cade g 0 | oo |Tiee 2" Lode
<70=1
70-80=2
Missing Gauge = code 3 willneed to add field an NP 80-30=73
>90= 4
XFRM DGA Condition Code 225| a5 | 1o [Troserontede
45.00:< 4
TOAd =1
TOAd =2
TOAd =3
TOAd = 4
POWER FACTOR CHL LIMIT 20,005 | Cendition Code Tl BT R Z"‘ Code
<5=1
OR E-75=2
75-1=3
31=4
POWER FACTOR CHL CHANGE Condition Code
OR 403 -6 = 2
360 =3
POWER FACTOR CAP CHANGE Condition Code
50 =4d
TURNS RATIO Condition Code 1op | TriegerenCods
10,0022 4
£5=1
5 5= 4
¥FRMR OIL QUALITY Condition Code 5 Trigger on Lode
150022 2
TOAd = 1
TOAd = 2
KXFERMRE LR FLEFLRE | Condition Code
B0 -9 =2
390 =3
51052 = 4
Partizl? Bscharge idicated pesine Falhrdieio
THIRH FALE T5 fBus vs. fnel
Number of bus faults
perhaps track without adding score to health far now 7
Oriveimmediate DGA sampling then B0 -390 day fallv up
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Risk

e Outcome will be a priority ranking of based on
reliability risk




Plan going forward

e Continue development of strategic plan with
replacement strategy

e Continue working on transformer risk
assessment

e Continue to install transformer DGA monitors

e Next device Is breaker monitors and breaker
risk evaluation

o Batteries, Telecomm, IT assets
o Key facility equipment:

— Generators, UPS,

— Transfer switches
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