CPUC AUDIT FINDINGS OF
COLUSA GENERATING STATION
OCTOBER 10 - 14, 2022
l. Findings

Finding 1: The Plant requires additional improvements to its operations and maintenance
practices to minimize potential water induction events.

General Order (GO) 167-B, Appendix E, Operation Standard (OS) 8: Plant Status and
Configuration states:
“Station activities are effectively managed so plant status and configuration are
maintained to support safe, reliable and efficient operation. ”

GO 167-B, Appendix D, Maintenance Standard (MS) 11: Plant Status and Configuration
states:
“Station activities are effectively managed so plant status and configuration are
maintained to support reliable and efficient operation. ”

GO 167-B, OS Guidelines, OS 28 Equipment and Systems, H. Steam Turbine, 2. Detailed
Guidelines: states in part:
“27. Water induction potential is minimized. If no formal water induction
equipment is in-place or is unavailable, there is a total plant procedure indicating
operating practices of other components to affect a water induction minimization
program. There are several ways that water induction can occur. Operations
personnel are aware of these causes in order to be able to react to and minimize
water induction. Appropriate action is taken upon the detection of water
induction to prevent damage. Some causes of water induction are:
I. Misuse of Attemperator Sprays
ii. Extraction Line Backup
iii. Clogged or Inadequate Drains
iv. Carryover from the Boiler
[--.]
29. Conventional monitoring systems use thermocouples to detect water
induction. The system consists of several pairs of thermocouples in the turbine
shells and casings. A sudden drop in temperature of several of these
thermocouples could signal a potential water induction incident when immediate
operator action is required.”

The Plant requires additional improvements to minimize the potential of water induction to the
steam turbine. The Plant must consider the following improvements that will be applicable to the
Plant’s design, configuration, and operations:

1. Implement control and alarm logic to detect abnormal pressures within an offline Heat
Recovery Steam Generator (HRSG). For example, if pressure is rising or not following
normal unit shutdown decay curves, the control system identifies these abnormal
situations and acts/alarms accordingly.
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2. Implement control logic to detect and drain accumulated water from the harps in an
offline HRSG.

3. Equip steam stop valves and other critical steam valves that require positive shutoff
during a unit shutdown with a torque-to-close configuration that will ensure that the
valve’s true physical position corresponds to the position shown by the control system or
local actuator display.

4. Develop a preventative maintenance plan for all steam stop valves and other critical
steam valves that will be performed on the valve components, gearboxes, and actuators.
This plan considers the following:

i.  Motor amp readings.

ii.  Confirm torque settings (see Item 3 above).

ii.  Verify valve position limits either by scribe marks that correspond to the
physical position of the valve in relation to the gearbox local indicator,
manually operating valve handwheels when the valve indicates it is in the
CLOSED position to ensure no additional range of motion is present, or both.

iv.  Visual inspection of the gears and bearings in gearboxes.

v.  Gearbox greasing.
vi.  Verify proper actuator operation.
vii.  Actuator greasing/oil replacement.

5. Develop a preventative maintenance plan for inspecting steam attemperators.

6. Develop and/or increase operator training that focuses on scenarios for monitoring for
and mitigating potential water induction events.

7. Share and discuss this finding with other power plants in PG&E’s generation fleet that
are susceptible to water induction events (i.e.: Gateway Generating Station).

Finding 2: The Plant did not identify feedwater and steam leaks during its regular routine
inspections.

GO 167-B, Appendix E, OS 3: Operations Management and Leadership states:
“Operations management establishes high standards of performance and aligns
the operations organization to effectively implement and control operations
activities.

GO 167-B, Appendix E, OS 13: Routine Inspections states in part:
“Routine inspections by plant personnel ensure that all areas and critical
parameters of plant operations are continually monitored, equipment is operating
normally, and that routine maintenance is being performed. Results of data
collection and monitoring of parameters during routine inspections are utilized to
identify and resolve problems, to improve plant operations, and to identify the
need for maintenance. ”
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ESRB identified two locations around the Plant that had leaks that expelled hot feedwater and
steam. These locations included a leak at union of the nitrogen to Intermediate Pressure (IP)
Feedwater economizer on top of HRSG Unit 2 and a packing leak on an auxiliary steam valve
near the steam turbine deck. These leaks were near walkways and could expose personnel to
burn risks from the ejected steam. Additionally, leaking water or condensed steam could
accumulate in undesired areas, such as on top of the HRSG structure. Obvious leaks must be
identified during the Plant’s routine inspections and management must encourage all personnel
to actively scan their surroundings to identify abnormal conditions while carrying out their
normal course of work.

Figure 1: (Top) Feedwater leaking out of the union. (Bottom) Water from the leak is pooling
below on the HRSG structure.

Figure 2: Auxiliary steam leaking from a valve packing.
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Finding 3: The Plant is not creating work orders to track identified work that require
repair or monitoring.

GO 167-B, Appendix D, MS 10: Work Management states:
“Work is identified and selected based on value to maintaining reliable plant
operation. Work is planned, scheduled, coordinated, controlled, and supported
with resources for safe, timely, and effective completion.”

The Plant is not entering all identified issues from its routine inspections and 3" party inspection
reports into its work order management system.

ESRB identified a row of cooling fans on the Combustion Turbine (CT) Unit 2 generator step-up
transformer that were not operational while the transformer was running in full forced air-
cooling mode. The Plant indicated that the issue was known and had been identified during past
inspections, however the Plant could not provide ESRB with any corresponding work orders
since the deficiency was not entered into the work management system.

In another instance, ESRB reviewed the Plant’s motor analysis reports and identified a recurring
issue involving elevated current and impedance imbalances on the Fire Water Pump B. The latest
February 2021 motor analysis report that ESRB reviewed noted the issue as a “Level 2 Correct
ASAP” severity and stated, “This problem has always been present, but at lesser degrees and
has become progressively worse since 2018.” ESRB did not identify any corrective work orders
that tracked or addressed this report’s findings.

The Plant must enter all identified issues that require work tracking into its work order
management system to ensure that all required maintenance activities are tracked and scheduled.

Figure 3: Row of transformer cooling fans are not running when they should have been.
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Finding 4: High-pressure gas cylinders require a second form of securement.

GO 167-B, Appendix E, OS 1: Safety states in part:
“The protection of life and limb for the work force is paramount. GAOs have a
comprehensive safety program in place at each site. The company behavior
ensures that personnel at all levels of the organization consider safety as the
overriding priority. This is manifested in decisions and actions based on this

priority.”
GO 167-B, Appendix E, OS 8: Plant Status and Configuration states:

“Station activities are effectively managed so plant status and configuration are
maintained to support safe, reliable and efficient operation.”

ESRB identified high-pressure gas cylinders at various locations that lacked an additional
restraint on the bottom one-third section of the cylinder. Providing high-pressure gas cylinders
with two forms of securement is industry best practice to prevent the cylinder from tipping-over
and slipping out of its securement, especially in the event of an earthquake.

The Plant must identify all locations where high-pressure gas cylinders require a secondary
restraint and must immediately install a second restraint for the high-pressure cylinders at the
following locations:

1. High-pressure cylinders at one of the HRSG Continuous Emissions Monitoring System
(CEMS) builings require a secondary restraint on the bottom third of the cylinders.

Figure 4: Cylinders at the CEMS building are not equipped with two forms of securement.
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2. The three high pressure cylinders in the gas yard at the gas chromatograph require a
second restraint on the bottom third of the cylinder. The Plant indicated that it does not
maintain the gas chromatograph section of the gas yard because this section is managed
by PG&E’s Gas Operations department. The Plant must inform and work with PG&E to
abate the safety hazard.

i

Figure 5: Cylinders in the gas yard are not equipped with two forms of securement.

Finding 5: The Plant is not keeping pace with the replacement of deteriorating signs.

GO 167-B, Appendix E, OS 1: Safety states in part:
“The protection of life and limb for the work force is paramount. GAOs have a
comprehensivesafety program in place at each site. ”

GO 167-B, Appendix D, MS 4: Problem Resolution and Continuing Improvement states:
“The company values and fosters an environment of continuous improvement and
timely and effective problem resolution.”

GO 167-B, Appendix D, MS 11: Plant Status and Configuration states:
“Station activities are effectively managed so plant status and configuration are
maintained to support safe, reliable and efficient operation.”

ESRB observed several deteriorating signs and labels, including “High Voltage” signs,
“Confined Space” signs, and equipment labels. These signs help inform employees, contractors,
and visitors who may be unfamiliar with the equipment and their inherent dangers.

The Plant must continue to perform routine inspections to identify damaged, degraded, and
illegible signs and it must immediately replace the following deteriorated signs:
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1. The confined space sign on the Unit 1 water wash drain tank was missing. The Plant
installed a new sign during the audit. No further action is necessary.

Figure 6: (Left) As found missing confined space sign. (Right) The Plant installed a new sign
during the audit.

2. The confined space sign on a storm drain manhole lid at the evacuation point near the air
cooled condenser is illegible.
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3. The confined space sign on the Unit 1 HRSG manway is bent to a position that is not
readable.

Figure 8: Bent confined space sign.

4. The Danger High Voltage signs on the steam turbines’ power distribution center building

are damaged and illegible.
|
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Figure 9: Sun-damaged danger signs.

Page 8 of 18



S detched.

|

5. The HRSG 2 Hot Reheat (HRH) pipe label i

0 -

Figure 10: The HRH Iabl IS Ilng on the platform.

Finding 6: Standing water in the water treatment area is corroding a conduit support
beam.

GO 167-B, Appendix D, Maintenance Standard (MS) 13: Equipment Performance and
Material Condition states:
“Equipment performance and materiel condition support reliable plant operation.
This is achieved using a strategy that includes methods to anticipate, prevent,
identify, and promptly resolve equipment performance problems and
degradation.”

One reverse osmosis skid in the Plant’s water treatment building has water accumulating within
the skid. This standing water is causing rust and corrosion on a conduit’s support beam, which
can lead to weakening of the metal and affect the equipment’s operation. The Plant must mitigate
the source of this water or install additional drains to divert water away this structural support.

Figure 11: Standing water causing corrosion on the support beam.
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Finding 7: Damaged insulation around the Plant requires repairs.

GO 167-B, Appendix D, MS 9: Conduct of Maintenance states:
“Maintenance is conducted in an effective and efficient manner so equipment
performance and materiel condition effectively support reliable plant operation.”

GO 167-B, Appendix E, OS 8: Plant Status and Configuration states:
“Station activities are effectively managed so plant status and configuration are
maintained to support safe, reliable and efficient operation.”

ESRB identified three areas around the Plant with damaged insulation:

1. The outer insulation jacket at the HRSG 1 HRH pipe bend is beginning to break apart.
Damaged insulation for this system can reduce thermal efficiency and if left unmitigated,
could expose workers to burn hazards from hot pipe surfaces. The Plant must repair the
insulation jacket.

Figure 12: HRH insulation jacket is breaking apart and exposing insulation material.

2. The outer insulation jacket is damaged on the potable water supply for an eyewash station
near the Plant’s eastside sodium hypochlorite injection pumps. This water line is heat
traced so the probability of freezing is minimal; however, the flayed and sharp metallic
jacket poses a cut hazard for personnel.

Figure 13: Damaged insulation jacke ona potéblle eyewash station water supply line.

Page 10 of 18



3. The corners of the Unit 1 HRSG manways show evidence of discoloration due to
hotspots from degraded refractory insulation. This damaged insulation reduces the
system’s thermal efficiency and if left unmitigated, may worsen and result in reliability

issues. The Plant must identify all hotspots on both HRSG units and repair any degraded
refractory and duct insulation issues.

Figure 14: Hotspots on the Unit 1 HRSG manways.

Finding 8: The Plant is failing to complete its amine off-loading checklists.

GO 167-B, Appendix E, OS 1: Safety states in part:
“The protection of life and limb for the work force is paramount. GAOs have a
comprehensive safety program in place at each site. The company behavior
ensures that personnel at all levels of the organization consider safety as the
overriding priority. This is manifested in decisions and actions based on this
priority.”

GO 167-B, Appendix E, OS 12: Operations Conduct states in part:
“To ensure safety, and optimize plant availability, the GAO conducts operations
systematically, professionally, and in accordance with approved policies and
procedures. The GAO takes responsibility for personnel actions, assigns
personnel to tasks for which they are trained, and requires personnel to follow
plant and operation procedures and instructions while taking responsibility for
safety. Among other things:

A. All personnel follow approved policies and procedures. Procedures are
current, and include a course of action to be employed when an adopted
procedure is found to be deficient. ”

ESRB identified that the Plant is not completing its amine off-loading checklists per the Plant’s
Colusa GS SOP — Amine Offloading Utility Procedure PG-5101P-35. Chemical off-loading
checklists serve as an essential control check that enhances the safety of all personnel involved
and reduces the risk of accidental chemical releases. The Plant must complete Amine Off-

loading checklist for all amine offloading events and retain copies of these completed checklists
in accordance with its document retention policy.
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Finding 9: The Plant’s Staff Organization and Qualifications procedure requires updates.

GO 167-B, Appendix D, MS 2: Organizational Structure and Responsibilities states:
“The organization with responsibility and accountability for establishing and
implementing a maintenance strategy to support company objectives for reliable
station operation is clearly defined, communicated, understood and is effectively
implemented. Reporting relationships, control of resources, and individual
authorities support and are clearly defined and commensurate with
responsibilities. ”

Section 3.2.1.b of the Plant’s Colusa GS ADM — Staff Organization and Qualifications Utility
Procedure PG-5103P-04, states that four Power Plant Technicians (PPT) report to the
Maintenance Supervisor. During the audit, Plant Management indicated that there are currently
five PPTs reporting to the Maintenance Supervisor. The Plant must update this procedure to
accurately reflect the Plant’s current organizational structure.

Finding 10: The Plant requires a consistent evacuation map.

GO 167-B, Appendix E, OS 20: Preparedness for On-Site and Off-Site Emergencies states in
part:

“The GAO plans for, prepares for, and responds to reasonably anticipated

emergencies on and off the plant site, primarily to protect plant personnel and the

public, and secondarily to minimize damage to maintain the reliability and

availability of the plant.”

ESRB identified three different evacuation maps—one version that is posted throughout the
Operations and Maintenance building, one version on the back of Job Safety Analysis (JSA)
forms, and one version from the General Arrangement Evacuation Plan. Each version of the map
presents helpful information that would be beneficial to include in a consolidated map. For
example, the map in the General Arrangement Evacuation Plan shows arrows to indicate the best
routes for evacuating the facility and the map on the JSA shows the location of windsocks
throughout the facility. The Plant must review all of its evacuation maps and consider
consolidating all useful information into one consistent map. If including arrows for evacuation
routes, the arrows should have increased contrast or color so personnel can easily identify the
best route in an emergency.
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Finding 11: The Plant is not following recommendations to perform a Selective Catalytic
Reduction (SCR) performance test every two years.

GO 167-B, Appendix D, MS 13: Equipment Performance and Materiel Condition
states:
“Equipment performance and materiel condition support reliable plant operation.
This is achieved using a strategy that includes methods to anticipate, prevent,
identify, and promptly resolve equipment performance problems and
degradation.”

ESRB found no evidence that the Plant is following recommendations to perform a
Selective Catalytic Reduction (SCR) performance test every two years. The last record
the Plant provided was for August 2019. No further tests were scheduled or performed
afterwards. Following the audit, the Plant indicated that it created a new Preventative
Maintenance (PM) task to ensure SCR tests are performed every two years. The Plant
must provide ESRB with a copy of this PM and ensure that these performance tests are
being performed going forward.
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1. Observations

Observation 1: There is a leaking sodium hypochlorite supply line.

ESRB observed a leaking sodium hypochlorite line that comes off the chemical’s
forwarding pump. This leak covered the entire line and poses a biohazard if personnel
unknowingly touch the line. The Plant provided ESRB with evidence that a work order to
repair this leak was already created on September 10, 2022, prior to the audit. The Plant
shall complete this corrective work order when practicable to abate the chemical hazard.

Figure 15: Leaking Sodium Hypochlorite line.
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I11. List of Documents Reviewed

Category Reference # CPUC-Requested Documents
Safety 1 Orientation Program for Visitors and Contractors (Onsite)
2 Evacuation Procedure
3 Evacuation Map and Plant Layout
4 Evacuation Drill Report & Critique (last 3 years)
5 Hazmat Handling Procedure
6 SDS for All Hazardous Chemicals
7 Injury & IlIness Prevention Plan (I1PP)
8 OSHA Form 300 (Injury Log) in last 4 years
9 OSHA Form 301 (Incident Report) in last 4 years
10 List of all CPUC Reportable Incidents (last 5 years)
11 All Root Cause Analyses (last 5 years)
Fire Protection System Test Report and Inspection Record (last 3
12 years)
13 Insurance Report / Loss Prevention / Risk Survey (last 3 years)
14 Lockout / Tagout Procedure
15 Arc flash Analysis
16 Confined Space Entry Procedure
17 Plant Physical Security and Cyber Security Procedures
Training 18 Safety Training Records

19 Skill-related Training Records
20 Certifications for Welders, Forklift & Crane Operators
21 Hazmat Training and Records

Contractor 22 Latest list of Qualified Contractors
23 Contractor Selection / Qualification Procedure
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24 Contractor Certification Records
25 Contractor Monitoring Program
Regulatory 26 Daily CEMS Calibration Records (Onsite)
27 Air Permit
28 Water Permit
29 Spill Prevention Control Plan (SPCC)
30 CalARP Risk Management Plan (RMP)
O&M 31 Daily Round Sheets / Checklists (Onsite)
32 Feedwater Grab-sample Test Records
33 Water Chemistry Manual
34 Logbook (Onsite)
35 List of Open/Backlogged Work Orders
36 List of Closed/Retired Work Orders
37 Work Order Management Procedure
Computerized Maintenance Management System (Demonstration
38 Onsite)
Gas Turbine 39 Maintenance & Inspection Procedures (or Related Documents)
40 Borescope Inspection Reports (last 2 years)
41 Hot Gas Path Inspection Reports
42 Combustors Inspection Reports
43 Intercooler Inspection Reports (if applicable)
44 Overspeed Trip Test Records
45 Bearing Lube Oil Analysis Reports
46 DC Lube Oil Pump Test Records
Main Plant Air Inspection Procedures and Records
Compressors 47
Document 48 P&IDs
49 Vendor Manuals (Onsite)
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Spare Parts 50 Spare Parts Inventory List
51 Shelf-life Assessment Procedures and Reports
Management 52 Employee Performance Review Procedures and Verifications
53 Organizational Chart
HRSG 54 Tube Analysis Report
55 Tube Clean Records (Internal and/or external)
56 Safety Valve Test Records
57 Hot Spots / IR Inspection Reports
58 Structural Integrity Assessment
HEP 59 FAC Inspection Procedure & Measurements
60 Pipe Hangers / Support Calibration Records
Steam Turbine 61 NDE Reports
62 Borescope Inspection Records
63 Most recent major STG inspection report
64 STG inspection reports
65 Overspeed Trip Test Records
66 Bearing Lube Oil Analysis Reports
67 DC Lube Oil Pump Test Records
68 Emergency Stop Valve Test Records on Main Steam Line
69 Steam Turbine Water Induction Prevention Procedures
Generator 70 Bearing Lube Oil Analysis
(CS:?:;IEWU%?EET 71 Maintenance & Inspection Procedures (or related documents)
Generators) Electrical Test Records (Reactive power verification, excitation
72 control modeling, polarization, etc.)
Transformers (All) 73 Hot Spots / IR Inspection Reports
74 Oil Analysis Reports
Cathodic Protection 75 Procedures and Inspection Records
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Air Cooled 76 Cooling Fans & Motors Inspection Records
Condenser System - .
y 77 Cooling Tower Structural Integrity Assessment
78 Circulating Water Pumps Maintenance Records
Instrumentation 79 Instrument Calibration Procedures and Records
Test Equipment 80 Calibration Procedures and Records
Emission Control
Equipment (SCR,
Ammonia, NOX,
CO) 81 Maintenance & Inspection Procedures and Records
Internal Audit 82 Internal Audit Procedures and all Records
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