Proactive Obsolescence Management for Critical Control Components in STATCOM Systems
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Abstract Methods Results

Obsolescence of critical control components has become a significant | The nroiect followed the structured PDCA (Plan-Do-Check-Act) cycle as the primary » Developed a complete proactive obsolescence management policy for the critical control components

challenge in STATCOM manufacturing, where prolonged lead times and |y, qol0gical framework to develop a proactive obsolescence management policy for CC-002 and GC-002 in STATCOM systems
unavailability of spare parts increase the risk of unplanned downtime and CC-002 and GC-002

elevated emergency costs. This project focused on the embedded control

computer (CC-002) and high-frequency switching gate card (GC-002), * Risk prioritization matrix (Tables 1 & 2) confirmed high obsolescence risk: 90.2 for CC-002 and 85.3

which exhibited risk scores. The objective was to develop a proactive | © Plan Phase Analyzed ERP and CMMS records to construct a quantitative risk for GC-002
obsolescence management policy using the PDCA cycle. A risk prioritization prioritization matrix using four weighted variables: lead time, failure rate, downtime
matrix was constructed from ERP and CMMS data using lead time, failure impact, and emergency procurement cost. Scope limited to CC-002 and GC-002.  Formal multi-criteria decision analysis (Table 3) identified aftermarket equivalents as the preferred
rate, and downtime impact, followed by a formal multi-criteria decision Baseline data documented in Tables 1 and 2. short-term mitigation strategy due to favorable cost, payback period, and technical compatibility
analysis incorporating emergency procurement cost, cost-benefit
calculations, and lifecycle costing. The analysis identified aftermarket | « Do Phase Quantified current obsolescence impacts and performed a formal multi- « Synthesized findings into a comprehensive Proactive Obsolescence Management Policy that
equivalents as the preferred short-term mitigation strategy and produced a criteria decision analysis using cost-benefit calculations and lifecycle costing. includes:
comprehensive policy that includes early warning indicators, a structured Evaluated four mitigation alternatives (last-time buy, aftermarket equivalents, » Early warning indicators
decision framework, and measurable KPls. The resulting policy and refurbishment, redesign/substitution). Results summarized in Table 3. » Structured decision framework
suppoﬂiqg tools | provide a framework that allddressegl supply chain - Visual decision tree (Figure 1)
v?fl_n_erab|l|_ty Sand goexpected to enhance operational resilience and cost | | ~pack Phase Cross-validated outputs from Plan and Do phases and synthesized + Five measurable KPIs (85% mitigation coverage, 15% downtime risk reduction, 50% lead-time
efficiency in STATCOM production. findings into a comprehensive Proactive Obsolescence Management Policy. Defined reduction, = $50,000 annual cost avoidance, 95% compliance)

early warning indicators, structured decision framework, visual decision tree, and five
Keywords cost-benefit analysis, decision tree, risk prioritization matrix, measurable KPIs. * Primary deliverables: policy document, risk prioritization matrix, mitigation analysis (Table 3), decision

supply chain resilience tree, and verification plan with defined KPIs

« Act Phase Prepared actionable recommendations and a practical phased
e — implementation outline, addressing operational constraints (data access and
=/l budget). Consolidated all deliverables into a facility-ready policy document.

Table 3: Cost-Benefit Analysis of Mitigation Alternatives

Obsolescence Alert Triggered

Is the part still available . . . PaybaCk RiSk
| Mitigation One-Time Annual . . .
Component . . Period Reduction | Recommendation
— e — - Option Cost () Savings ($) _
‘*:;“{;_‘;'.‘,:::;;*:,‘,E::;“:, Equvalent Options months Potential
: Last-Time
s e Place Last-Time Buy Orcer = = 22,000 26,000 10.2 Medium Primary short-term
Two STATCOM System back-to-back to a transformer \ e el ol Buy
o - Aftermarket |
Continuous CC-002 _ 14,500 29,000 6.0 High Preferred
Improvement Develop Refurishment Protoca E quiva lent
P ro b I e m ol o Refurbishme _ ,
DO CC-002 9,500 21,000 5.4 Medium Strong alternative
. nt Program
- - Last-Ti
A major operational challenge has emerged from the obsolescence of aSBu;me 38,000 44,000 10.4 High  Primary short-term
two key control components: the embedded control computer (CC-002) Aftermarket
and the high-frequency switching gate card (GC-OOZ) These Figure l.ioDetc.lsml: trtee for(:bs:lescence GC-002 Equivalent 26,000 39,000 8.0 High Preferred
. . : : mitigation strategy selection .
Ref h
components ha_ve been dlscontl_nue_q by their manufacturers, leading to efurbishme 42000 e DR R —
e>.<tenc_led lead times and unavailability through standard channels. - Table 1: Component Identification and Lead Time Data nt Z"Of_%ram
Historical data from the ERP and CMMS systems revealed critical Redesign /115,000 >52,000 26.5 VeryHigh  Long-term only
risks, inC|uding lead times of 14 and 10 months, h|gh failure rates, Component | Description Last Purchase | Discontinuati | Current Lead Substitution
significant downtime impacts, and elevated emergency procurement Type on Status fime
costs. These factors resulted in high risk scores of 90.2 and 85.3, (months)
cIa.SS|fy|ng both components as high priority. | | —— o | o :
This project addressed the problem by developing a proactive Computer  PCBwithcpy  -PPierB 20250110 ced 14 COnCIUS|On
obsolescence management policy using the PDCA cycle to reduce the
risk of unplanned downtime and strengthen long-term supply chain A End-of-Life | | | | -
resilience. GC-002 GateCard  frequency ~ SupplierD  2026-02-18 10 This project successfully developed a proactive obsolescence management policy for the critical control
IO e components CC-002 and GC-002 in STATCOM systems. The policy transforms a reactive maintenance
challenge into a structured, data-driven process. Implementation is expected to enhance supply chain
Table 2: Obsolescence Impact and Risk Assessment resilience, reduce emergency costs, and improve system reliability. The framework is scalable and can be
extended to other discontinued components. Future work will focus on monitoring the defined KPls after
Criticality to| Potential rollout and conducting compatibility testing of the recommended mitigation strategies.
Average | Failure Rate . Estimated
System Downtime
Monthly (last 24 (High/Med/ R Emergency
|
Usage months) = p Cost (S)
High impact
CC-002 24 42 High 72 32400 90.2 on inverter
control
Control Card Gate Card Critical
GC-002 500 55 High 96 46500 85.3 switching
component R f
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