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EXECUTIVE USE

Use The Model To Compare Failure-
Avoidance Scenarios
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This worksheet helps asset, maintenance, reliability, finance, procurement, and EHS teams
frame the business case for transformer condition-based maintenance. It is intentionally
a scenario model, not a guarantee of savings or a prediction of failure.

Baseline

Run-to-next-review or current
maintenance posture using
today's known evidence quality
and current spares posture.

Targeted action

Human-reviewed intervention
plan: inspect, test, oil-
process, repair, derate,
monitor, or schedule a planned
outage.

Contingency case

Failure or major degradation
case: emergency work, temporary
operations, outage exposure,
replacement, and spill response.

Expected avoided-loss value

Baseline failure probability - scenario
failure probability, multiplied by
consequence cost.

Lead-time exposure

Months without equivalent spare
multiplied by monthly exposure cost or
customer interruption estimate.

Program net value

Avoided-loss value plus avoided
emergency work minus monitoring,
evidence, and planned intervention cost.

Replace every default with buyer-owned work-order, outage, procurement, insurance, environmental, and
customer-impact data before making an investment decision.

Treat GridAPM output as evidence organization and recommendation drafting support. Qualified people still
approve maintenance, replacement, and operational actions.

Use sensitivity ranges because lead times, outage consequences, environmental receptors, and spare
compatibility vary by asset and site.



GridAPM
Agentic AI for Transformer Sustainability

STEP 1

Define The Transformer And
Evidence Boundary
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A buyer-ready value model starts by naming the asset, deciding which evidence can be used, and
documenting what is not yet known. This prevents a financial estimate from hiding weak technical
assumptions.

Input Buyer worksheet prompt

Asset criticality MVA, voltage class, load served, N-1 posture, feeder or customer concentration, black-start or
production relevance.

Condition evidence DGA and oil quality, PRPD/PD, SFRA, thermal/loading history, protection events, inspection
photos, work orders, alarms.

Evidence quality Date freshness, baseline availability, source provenance, measurement conditions, missing
fields, reviewer confidence.

Decision options Do nothing, monitor, inspect, oil-process, repair, derate, transfer load, plan outage, procure
spare, replace.

Review authority Engineer, maintenance lead, operations, asset owner, procurement, finance, EHS, and executive
approver.

Output of this step: a named transformer, an approved evidence list, missing-data notes, and a clear reviewer
map before any financial values are interpreted.
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STEP 2

Capture Avoided-Loss Cost
Components
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The model separates costs a buyer can usually validate. Use internal records first; public context
only helps frame why the categories matter.

Cost component Benchmark inputs to request

Planned maintenance Crew labor, contractor work, oil handling, testing, parts, switching, access, planned outage hours,
safety watch, closeout reporting.

Emergency work Callout premium, fault investigation, temporary transformer or mobile substation, expedited parts,
customer communications, abnormal switching.

Downtime Unserved-energy estimate, customer interruption cost, industrial production loss, SLA exposure,
restoration staging, extended contingency operation.

Replacement Transformer purchase, transportation, rigging, civil work, installation, commissioning,
retirement/disposal, spare replenishment.

Environmental Oil volume at risk, containment condition, receptor proximity, cleanup/remediation, waste handling,
lab analysis, reporting, public affairs.

Risk controls Monitoring, evidence review, engineering signoff, planned outage coordination, spare compatibility,
insurance and regulatory consultation.

Benchmark rule: prefer the buyer's last 12-36 months of work orders, outage reports, claims, mobile-equipment
invoices, and procurement quotes. If those are unavailable, use low/base/high placeholders and mark them as
assumptions.
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STEP 3

Model Lead-Time Exposure Without
Overpromising

Transformer Failure Avoidance Value Model hello@gridapm.com | www.gridapm.com 5

Large power transformer replacement is a resilience problem as much as a capital problem. The
exposure window should reflect spare compatibility, procurement queue, factory lead time,
transportation, site work, testing, and contingency operations.

Lead-time input Scenario guidance

Equivalent spare available 0 months if a tested compatible spare is committed and transportable; otherwise model the
uncovered interval.

Procurement lead time Use current vendor quotes. DOE's 2024 LPT resilience report gives context that 36-month quotes
and up to 60-month maximums have been observed.

Transport and site work Include route surveys, permits, rail or heavy-haul constraints, last-mile handling, foundations,
oil processing, testing, and energization.

Exposure cost per month Use contingency operating cost, reliability risk premium, customer interruption estimate, or
production-risk estimate selected by finance.

Sensitivity range Show low/base/high cases for lead time, spare fit, replacement cost, outage duration, and
customer-impact cost.

Formula: lead-time exposure = uncovered months x monthly exposure cost. This is a planning estimate
for comparing actions, not a claim that software eliminates replacement lead time.
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STEP 4

Include Spill And Environmental
Consequence Context
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Oil-filled transformer failures can create consequences beyond replacement cost. The model does not
calculate compliance liability; it helps buyers remember the EHS inputs that belong in the scenario
review.

EHS factor Scenario prompt

Oil inventory Nameplate oil volume, conservator/tank arrangement, bushings, auxiliary equipment, and nearby oil-
filled devices.

Containment posture Secondary containment, inspection status, drain controls, rainwater management, spill kits,
access, and response contractor readiness.

Receptor sensitivity Distance to storm drains, groundwater, navigable waters, wetlands, neighboring property, public
areas, and critical habitat.

Response burden Cleanup, disposal, lab sampling, remediation, documentation, agency notification, claims support,
and community communications.

Governance note Ask EHS/legal to review assumptions. Do not treat this worksheet as SPCC, environmental, legal,
insurance, or compliance advice.

Output of this step: EHS-reviewed assumptions for oil volume, containment, receptors, response burden, and any
consequences that should be excluded from a public-facing value claim.
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STEP 5

Present The Executive Value Case
As Ranges
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A credible buyer deck shows assumptions, sensitivity, and review status. The strongest output is a
transparent decision record that finance, engineering, EHS, and procurement can challenge.

Model line Worksheet formula

A. Failure consequence replacement + emergency work + downtime + environmental response + other buyer-defined impacts

B. Baseline expected loss baseline probability x A

C. Target expected loss post-action probability x A

D. Avoided-loss value B - C

E. Program cost monitoring + evidence review + planned maintenance + outage coordination + implementation

F. Net scenario value D - E, shown as low/base/high range with confidence notes

Use ranges

Show low/base/high values and
the driver behind each range.

Show confidence

Separate source-backed facts
from assumptions and missing
evidence.

Keep approvals visible

Record who reviewed, changed,
approved, rejected, or escalated
the case.
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GRIDAPM FIT

Where GridAPM Supports The Value
Model
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GridAPM is positioned to reduce evidence friction and improve review quality. The value case should
still be owned by the buyer's engineering, finance, procurement, operations, and EHS teams.

Support area Buyer value

Evidence assembly Link transformer evidence to asset, source, time, quality, and reviewer state so financial
assumptions can be traced.

Scenario drafting Generate human-reviewable failure-avoidance narratives, work-package options, and confidence notes
from approved evidence.

Decision workflow Track review, approval, rejection, escalation, and audit-ready rationale across engineering and
business stakeholders.

Pilot output Deliver a value summary that names assumptions, model ranges, source gaps, recommended next
evidence, and buyer-owned decisions.

Buyer-safe positioning: GridAPM can support evidence organization, scenario drafting, review traceability,
and pilot reporting. The buyer owns the decision, probability inputs, and financial model.
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REFERENCES

Public Context Used For This
Worksheet
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These references provide context for lead-time exposure, large-transformer cost/logistics,
interruption-cost estimation, and oil-filled equipment planning. They are not default values for a
buyer's model.

U.S. Department of Energy, Large Power Transformer Resilience Report to Congress, July 2024.

Context for LPT replacement logistics, sparing, and acquisition lead-time exposure.

U.S. Government Accountability Office, GAO-23-106180, Electricity Grid: DOE Could Better Support Industry Efforts
To Ensure Adequate Transformer Reserves, 2023.
Context for purchase and transportation cost scale, supply-chain constraints, and spare-reserve challenges.

Lawrence Berkeley National Laboratory, Updated ICE Calculator announcement, 2025; ICE Calculator.

Context for customer interruption-cost estimation as a reliability planning input.

U.S. Environmental Protection Agency, Oil-filled equipment capacity less than 55 gallons, SPCC FAQ, updated 2026.

Context for oil-filled electrical equipment and SPCC threshold considerations.

USDA Rural Utilities Service Bulletin 1724E-302, Design Guide for Oil Spill Prevention and Control at Substations.

Context for spill response, containment, receptor, and prevention-vs-cleanup planning considerations.

Next step: use this worksheet with approved asset evidence, then contact
hello@gridapm.com to scope a controlled GridAPM pilot.


