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Line No.  
1 Source:
2 IHS Global Insight 2019 Fourth Quarter (trend 201)
3
4 Total Steam Production Plant: JUEPPF@PCF % Total Other Production Plant: JUEPPO@PCF %
5 2006 508.50 467.75 Recorded
6 2007 534.08 5.03% 527.96 12.87% Recorded
7 2008 571.25 6.96% 585.75 10.95% Recorded
8 2009 568.00 -0.57% 627.00 7.04% Recorded
9 2010 592.75 4.36% 657.75 4.90% Recorded

10 2011 614.50 3.67% 681.25 3.57% Recorded
11 2012 635.00 3.34% 731.75 7.41% Recorded
12 2013 643.75 1.38% 754.50 3.11% Recorded
13 2014 653.00 1.44% 782.00 3.64% Recorded
14 2015 682.75 4.56% 803.50 2.75% Recorded
15 2016 704.25 3.15% 834.25 3.83% Recorded
16 2017 707.60 0.48% 867.74 4.01% Recorded
17 2018 723.50 2.25% 894.31 3.06% Recorded
18 2019 752.75 4.04% 945.64 5.74% Recorded
19 2020 767.14 1.91% 979.21 3.55% Forecasted
20 2021 783.55 2.14% 1001.43 2.27% Forecasted
21 2022 797.11 1.73% 1017.87 1.64% Forecasted
22 2023 813.24 2.02% 1035.99 1.78% Forecasted
23 2024 831.09 2.19% 1054.91 1.83% Forecasted
24 2025 848.80 2.13% 1074.38 1.85% Forecasted
25 2026 866.96 2.14% 1094.45 1.87% Forecasted
26 2027 885.32 2.12% 1115.20 1.90% Forecasted
27 2028 903.66 2.07% 1136.34 1.90% Forecasted
28 2029 921.86 2.01% 1157.60 1.87% Forecasted
29 2030 940.08 1.98% 1178.62 1.82% Forecasted
30 2031 958.66 1.98% 1200.02 1.82% Forecasted
31 2032 977.61 1.98% 1221.81 1.82% Forecasted
32 2033 996.92 1.98% 1244.00 1.82% Forecasted
33 2034 1016.63 1.98% 1266.58 1.82% Forecasted
34 2035 1036.72 1.98% 1289.58 1.82% Forecasted
35 2036 1057.21 1.98% 1313.00 1.82% Forecasted
36 2037 1078.10 1.98% 1336.84 1.82% Forecasted
37 2038 1099.40 1.98% 1361.11 1.82% Forecasted
38 2039 1121.13 1.98% 1385.83 1.82% Forecasted
39 2040 1143.29 1.98% 1410.99 1.82% Forecasted
40 2041 1165.88 1.98% 1436.61 1.82% Forecasted
41 2042 1188.92 1.98% 1462.70 1.82% Forecasted
42 2043 1212.42 1.98% 1489.26 1.82% Forecasted
43 2044 1236.38 1.98% 1516.30 1.82% Forecasted
44 2045 1260.81 1.98% 1543.83 1.82% Forecasted
45 2046 1285.73 1.98% 1571.86 1.82% Forecasted
46 2047 1311.14 1.98% 1600.40 1.82% Forecasted
47 2048 1337.05 1.98% 1629.46 1.82% Forecasted
48 2049 1363.47 1.98% 1659.05 1.82% Forecasted
49 2050 1390.42 1.98% 1689.17 1.82% Forecasted
50 2052 1417.90 1.98% 1719.84 1.82% Forecasted
51 To Convert 2008 to 2040 2.00
52 To Convert 2008 to 2041 2.04
53 To Convert 2012 to 2041 1.84
54 To Convert 2018 to 2022 1.10 1.14
55 To Convert 2015 to 2035 1.60
56 To Convert 2015 to 2036 1.63
57 To Convert 2015 to 2037 1.66
58 To Convert 2015 to 2038 1.69
59 To Convert 2018 to 2019 1.04
60 To Convert 2018 to 2020 1.06
61 To Convert 2018 to 2021 1.08
62 To Convert 2018 to 2022 1.10
63 To Convert 2018 to 2023 1.12
64 To Convert 2018 to 2024 1.15
65 To Convert 2018 to 2025 1.17

Pacific Gas and Electric Company
2023 General Rate Case

Exhibit 5, Chapter 5
Natural Gas and Solar Generation Operations

Decommissioning Escalation
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Line No.  

Pacific Gas and Electric Company
2023 General Rate Case

Exhibit 5, Chapter 5
Natural Gas and Solar Generation Operations

Decommissioning Escalation

66 To Convert 2018 to 2026 1.20
67 To Convert 2018 to 2027 1.22
68 To Convert 2018 to 2028 1.25
69 To Convert 2018 to 2029 1.27
70 To Convert 2018 to 2030 1.30
71 To Convert 2018 to 2031 1.33
72 To Convert 2018 to 2032 1.35
73 To Convert 2018 to 2033 1.38
74 To Convert 2018 to 2034 1.41
75 To Convert 2018 to 2035 1.43
76 To Convert 2018 to 2036 1.46
77 To Convert 2018 to 2037 1.49
78 To Convert 2018 to 2038 1.52
79 To Convert 2018 to 2039 1.55
80 To Convert 2018 to 2040 1.58
81 To Convert 2018 to 2041 1.61
82 To Convert 2018 to 2042 1.64
83 To Convert 2018 to 2043 1.68
84 To Convert 2018 to 2044 1.71
85 To Convert 2018 to 2045 1.74
86 To Convert 2018 to 2046 1.78
87 To Convert 2018 to 2047 1.81
88 To Convert 2018 to 2048 1.85
89 To Convert 2018 to 2049 1.88
90 To Convert 2020 to 2021 1.02
91 To Convert 2020 to 2022 1.04
92 To Convert 2020 to 2023 1.06
93 To Convert 2020 to 2024 1.08
94 To Convert 2020 to 2025 1.11
95 To Convert 2020 to 2026 1.13
96 To Convert 2020 to 2027 1.15
97 To Convert 2020 to 2028 1.18
98 To Convert 2020 to 2029 1.20
99 To Convert 2020 to 2030 1.23

100 To Convert 2020 to 2031 1.25
101 To Convert 2020 to 2032 1.27
102 To Convert 2020 to 2033 1.30
103 To Convert 2020 to 2034 1.33
104 To Convert 2020 to 2035 1.35
105 To Convert 2020 to 2036 1.38
106 To Convert 2020 to 2037 1.41
107 To Convert 2020 to 2038 1.43
108 To Convert 2020 to 2039 1.46
109 To Convert 2020 to 2040 1.49
110 To Convert 2020 to 2041 1.52
111 To Convert 2020 to 2042 1.55
112 To Convert 2020 to 2043 1.58
113 To Convert 2020 to 2044 1.61
114 To Convert 2020 to 2045 1.64
115 To Convert 2020 to 2046 1.68
116 To Convert 2020 to 2047 1.71
117 To Convert 2020 to 2048 1.74
118 To Convert 2020 to 2049 1.78
119 To Convert 2020 to 2050 1.81
120 To Convert 2020 to 2051 1.85
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Project Title: HBGS Engine Emissions Module Replacements 
Major Work Categories: 2S  
Planning Order Numbers:  5760804 
Project Start Date: Annual Program  
Project Completion Date: N/A  
Operative Date (only applies to Capital):  Dec 2021 

Project Description 
This program replaces the different exhaust path catalysts used in the 10 Engines at the Station. to maintain 
emissions levels at or below those required by the that  

Justification 
HBGS is required to meet the North Coast Air Quality Management District air quality standards. 

Cost 
The planned costs are based on the average annual amount spent. 

Major Project Spending Estimates 
(Thousands of Nominal Dollars) 

Planning 
Order Description 

Operative 
Date 

2020 
Recorded 

2021 
Forecast 

2022 
Forecast 

2023 
Forecast 

2024 
Forecast 

2025 
Forecast 

2026 
Forecast 

Recorded + 
2021-2026 
Forecast 

5760804 HBGS Engine 
Emissions 
Module 

Replacements 

Dec 2021 $1,067 $1,293 $1,125 $1,661 $1,696 $1,731 $8,574 

Benefits 

This is a regulatory requirement. These costs will ensure that the Station will meet the Air Districts emissions 
requirements and maintain full availability. 
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Alternatives Considered 

Status Quo – Due nothing. Running the equipment to failure would result in prolonged forced outages and
or cause the Station to exceed the Air Quality emissions requirements resulting in fines or other Agency
actions.
Identify specific equipment requiring placement – The level of uncertainty and ability to predict the specific
when components will fail in years 3-5 is high, especially given the effect of plant cycling; this option would
result in additional dollars being forecasted in years 3-5 since all potential components that could require
replacement would need to be included.
Programmatic Approach – This is the recommend alternative because it provides the best value to the
customer while maintaining high levels of plant reliability.
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Project Title:  Fossil Emergent Capital Work 
Major Work Categories: 2S  
Planning Order Numbers:  5767987 
Project Start Date: Annual Program  
Project Completion Date: N/A  
Operative Date (only applies to Capital):  Dec 2024 

Project Description 
Fossil Emergent Capital Work forecasts the anticipated reliability expenditures that will be needed in future 
years to maintain reliable operations of Gateway, Colusa, and Humboldt Generating Stations. These costs 
capture equipment replacement that will be needed outside of the equipment covered in the LTSA contract. 
This includes station service and ancillary system equipment which are necessary for the operations of the 
plants. 

Justification 
During PG&E’s long-term planning and annual budget process, specific reliability projects are typically 
identified 1-3 years out based on condition assessments, monitoring, and inspections. This project assures that 
a reasonable cost for expected reliability expenditures is reflected in rate case for years 3-5 for which 
identifying the specific components/equipment that will likely fail becomes less predictable. 

Similar to the Combustion Turbines and Steam Turbine covered under the LTSA contract, this plant equipment 
needs to be maintained to prevent premature failure and/or unplanned failure resulting in extended forced 
outages. 

Cost 
The planned costs are based on the average annual amount spent and takes into consideration the life cycle of 
the plants and specific equipment not covered under the LTSA contract. As individual projects are identified 
and entered into the long term plan, the amount for this line item is adjusted accordingly during the long-term 
planning and annual budgeting process. 
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Major Project Spending Estimates 
(Thousands of Nominal Dollars) 

Planning 
Order Description 

Operative 
Date 

2020 
Recorded 

2021 
Forecast 

2022 
Forecast 

2023 
Forecast 

2024 
Forecast 

2025 
Forecast 

2026 
Forecast 

Recorded + 
2021-2026 
Forecast 

5767987 Fossil 
Emergent 

Capital Work 

Dec-2024 $0 $0 $0 $0 $2,000 $2,500 $4,086 $8,586 

Benefits 

Reliability investments on ancillary/support systems, switchyard, and station service equipment are critical to 
ensure ongoing plant reliability and prevent a loss of generation. As Colusa, Gateway, and HBGS plant 
equipment continues to age and therefore reasonable to expect that equipment will reach end of life and require 
replacement. Additionally, given the increased cycling the plants are experiencing, the effects and impact to the 
rate of specific equipment failure is less predictable. These costs will ensure PG&E has the appropriate level of 
reliability investment earmarked in the rate case to address equipment replacements prior to failing. 

Alternatives Considered 

Status Quo – Running the equipment to failure would result in a prolonged forced outage and higher costs
to replace the equipment on an expedited basis.
Identify specific equipment requiring placement – The level of uncertainty and ability to predict the specific
equipment/components that will fail in years 3-5 is high, especially given the effect of plant cycling; this
option would result in additional dollars being forecasted in years 3-5 since all potential equipment that
could require replacement would need to be included.
Programmatic Approach – This is the recommend alternative because it provides the best value to the
customer while maintaining high levels of plant reliability.
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Project Title:  GGS Evaporative Cooling 
Major Work Categories: 2S  
Planning Order Numbers:  5794137 
Project Start Date: June 2021  
Project Completion Date: May 2023 
Operative Date (only applies to Capital):  Operative at Completion 

Project Description 
Install an Evaporative Cooling System for the combustion turbines at Gateway Generating Station. 

Justification 
During the Summer of 2020 California experienced several high heat days that negatively impacted the State’s 
overall energy supply. The State requested that PG&E identify and make modifications to increase the 
Generating Capacity at its Combined Cycle Generating Stations. The installation of Evaporative Cooling at 
Gateway will increase the Station's maximum output by approximately 17 MW’s. 

Cost 
The planned costs are based on information supplied by the Original Equipment Manufacturer, General 
Electric. 

Major Project Spending Estimates 
(Thousands of Nominal Dollars) 

Planning 
Order Description 

Operative 
Date 

2020 
Recorded 

2021 
Forecast 

2022 
Forecast 

2023 
Forecast 

2024 
Forecast 

2025 
Forecast 

2026 
Forecast 

Recorded + 
2021-2026 
Forecast 

5794137 GGS 
Evaporative 

Cooling 

May-2022 $0 $3,000 $3,000 $3,000 $0 $0 $0 $9,000 

Benefits 

Complying with the State’s request to increase capacity, this project will add an additional 17 MW’s to the 
overall energy supply of the State and help prevent supply related shortages on hot summer days. 
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Alternatives Considered 

Status Quo – Do nothing - This alternative would not meet the State’s request to provide additional MW’s
during hot summer days.
Install Evaporative Cooling – This alternative will provide an additional 17MW’s of energy supply to the
State. 
Programmatic Approach – This is the recommend alternative because it provides the best service to the
customer and meets the State’s request to increase the Generating capacity at Gateway.
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Project Title: Solar PV Replace Capital Equipment 
Major Work Categories: 3B 
Planning Order Numbers: 5524100 
Project Start Date: Annual Program 
Project Completion Date: N/A 
Operative Date (only applies to Capital): Operative as installed 
 
 
 
Project Description 
This annual program replaces major prime mover components that fail over time at the solar stations. These  
components include solar panels, inverters and transformers which are needed to harvest, convert, condition,  
and deliver solar energy. Each have various life spans and failure rates. Replacement of failed components  
assures that the facilities stay at their designed production/efficiency ratings and serve their intended purpose. 
As an example, PG&E’s experience has been that many of the component parts of the inverters have relatively  
short lives and must be replaced after just a few years of service. 
 
 
Justification 
PG&E’s solar facilities have a minimum output requirement as specified in CPUC Decision 10-04-052. D.10 04 
052 states that “Pacific Gas and Electric Company is authorized to recover its actual operations and 
maintenance costs in its General Rate Case subject to a reasonableness review. Should the average 
performance of Pacific Gas and Electric Company’s Utility owned generation systems fall below 80% of 
expected output as provided in its compliance filings, it will weigh heavily in favor of disallowing or refunding 
some of the operations and maintenance costs to ratepayers.”  

Failure of any of the major prime mover components reduce the total output capacity of the stations and 
PG&E’s ability to meet CPUC requirements. Additionally, the need to purchase replacement power as a result 
of increase forced outages are avoided. 

   

Cost 
The planned costs are based on OEM data, failure experiences, and life cycle expectations. 
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Major Project Spending Estimates 
(Thousands of Nominal Dollars) 

Planning 
Order Description 

Operative 
Date 

2020 
Recorded 

2021 
Forecast 

2022 
Forecast 

2023 
Forecast 

2024 
Forecast 

2025 
Forecast 

 
 
2026 
Forecast 

 
Recorded + 
2021-2026 
Forecast 

5524100 Solar PV 
Replace 
Capital 

Equipment 

As Installed $0  $688   $700   $714   $730   $745   $760   $4,337  

 
 
Benefits 
 
Replacement of failed components assures that the stations stay at their designed production ratings and 
serve their intended purpose. Replacement power costs and the added cost to make repairs at premium rates, 
which would adversely impact the ratepayer, will be avoided. 
 
Alternatives Considered 
 
 Status Quo – Running the equipment to failure would result in a prolonged forced outage and higher costs 

to replace the equipment on an expedited basis.  
 Identify specific equipment requiring placement – The level of uncertainty and ability to predict the specific 

equipment/components that will fail in years 3-5 is high, this option would result in additional dollars being 
forecasted in years 3-5 since all potential equipment that could require replacement would need to be 
included. 

 Programmatic Approach – This is the recommend alternative because it provides the best value to the 
customer while maintaining high levels of plant reliability. 
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Pacific Gas and Electric Company
2023 General Rate Case

Exhibit (PG&E 5), Chapter 6
Energy Procurement Administration Costs

2020 2023 Forecast Expense Walk
(Thousands of Nominal Dollars)

Ln. No. Year Amount Detailed Description/Explanation Reference
1 2020 Recorded 40,734 WP 6 1, line 5

2 Escalation 1,118 Assumes a 3.03% escalation rate on
$36.9M of labor spend in 2020.

3 Non Labor Costs (1,352)
Reduction in one time consulting
expenditures and subscription type
activities.

4 Total Net Change (234) Total of lines 2 & 3

5 2021 Forecast 40,500 Total of lines 1 & 4

6 Escalation 1,319
Assumes a 3.47% labor escalation
rate on $38M of labor spend forecast
in 2021.

7 Staffing Additions 1,317

Assumes a decrease in forecast
staffing vacancies (from 15% to
13%), along with additional staffing
for the Biomethane Procurement
mandate (SB 1440).

8 Non Labor Costs (36)

9 Total Net Change 2,600 Total of lines 6, 7, 8

10 2022 Forecast 43,100 Total of lines 5 & 9

11 Escalation 1,411
Assumes a 3.47% labor escalation
rate on $40.7M of labor spend
forecast in 2022.

12 Staffing Additions 913

Assumes additional staffing for the
Biomethane Procurement mandate
(SB 1440), and resumption of
forecasting labor costs associated
with the EPP SVP (in MWC AB).

13 Non Labor Costs (953)

Reduction attributed to a shift in
funding assumptions toward internal
labor as opposed to contract spend.

14 Total Net Change 1,371 Total of lines 11, 12, 13

15 2023 Forecast 44,471 Total of lines 10 & 14

16 Total Escalation Amount 3,848 Total of lines 2, 6, 11
17 Total Staffing Additions 2,230 Total of lines 7, 12
18 Total Non Labor Cost Reduction (2,341) Total of lines 3, 8, 13
19 Total Increase 2020 2023 3,737 Total of lines 16, 17, 18
20 Average escalation percentage 3.32% Avg. percentages from lines 2, 6, 11

(PG&E-5)

WP 6-7



Pacific Gas and Electric Company
2023 General Rate Case

Exhibit (PG&E 5), Chapter 6
Energy Procurement Administration Costs

Key Performance Metrics and Measures Safety

TRI % of Calls DART # Incidents
Line # Year On Time % FY Target Actual FY Target Reference

1 2021 TBD 57.4% TBD 0 EPP 4/21 L3 Redbook
2 2020 23.1% 72.0% 3 3 EPP 12/20 L3 Redbook
3 2019 0.0% 72.0% 1 0 EPP 12/19 BPR Review
4 2018 43.8% 57.5% 1 1 EPP 12/18 BPR Review
5
6 Definitions:
7 TRI: Timely Reporting of Injuries to Nurse Line
8 DART: Days Away Restricted and Transfer

(PG&E-5)

WP 6-8
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Workpaper Table 6 9
2023 General Rate Case

Exhibit (PG&E 5), Chapter 6
Energy Procurement Administration Costs

Key Performance Metrics and Measures CPIM Costs to Benchmanrk

Line # CPIM Year Period Actual Costs Benchmark
Costs

Actual Costs/
Benchmark

Reference:
CPUC filings

1 Year 23 11/15 to 10/16 638,125,590$ 657,753,814$ 97.02% AL 3955 G
2 Year 24 11/16 to 10/17 832,841,917$ 851,735,855$ 97.78% AL 4100 G
3 Year 25 11/17 to 10/18 686,197,723$   708,877,016$ 96.80% AL 4343 G
4 Year 26 11/18 to 10/19 792,059,959$ 845,298,026$ 93.70% App. 96 08 043
5
6 CPIM: Core Procurement Incentive Mechanism

(PG&E-5)
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Ln. No. Year Program/Activity Amount Detailed Description/Assumptions Reference
1 2020 Recorded Adjusted 398 WP 7-3 Line 1

2 All Programs (173)

Decrease mainly due to the completion and/or partial completion of 
Technology projects such as Dam Safety SAP Data and Search 

Enhancements, Enterprise Portfolio and Project Management for Power 
Generation, and Minor Enhancements.

Partially offset by the deployment and/or ongoing support of Technology 
projects such as Minor Enhancements.

3 2021 Forecast 225 Line 1 + Line 2

4 All Programs 400
Increase is mainly due to the deployment and/or ongoing support of 

Technology projects within the Asset Management and Risk Analysis 
value stream.

5 2022 Forecast 625 Line 3 + Line 4

6 All Programs (120)

Decrease mainly due to the completion and/or partial completion of 
Technology projects within the Asset Management and Risk Analysis 

value stream.

Partially offset by the deployment and/or ongoing support of Technology 
projects within the Field Work Management value stream.

7 2023 Forecast 505 Line 5 + Line 6

MWC JV - Maintain and Operate Applications and Infrastructure
(Thousands of Nominal Dollars)

Table 7-4
Pacific Gas and Electric Company

2023 General Rate Case
Exhibit 5, Chapter 7, Energy Supply Technology Programs (Hydro Generation)

Forecast Expense Walk by Major Work Category

(PG&E-5)

WP 7-4



Ln. No. Year Program/Activity Amount Detailed Description/Assumptions Reference
1 2020 Recorded Adjusted 623 WP 7-3 Line 2

2 All Programs (26)

Decrease mainly due to the completion and/or partial completion of 
Technology projects such as DCPP Telephone System Replacement, 

SAP Work Management, DCPP Electronic Shift Operations Management 
System (eSOMS) Upgrade, and Minor Enhancements.

Partially offset by the deployment and/or ongoing support of Technology 
projects such as System Operation and Control, and Minor 

Enhancements.

3 2021 Forecast 597 Line 1 + Line 2

4 All Programs 410

Increase is mainly due to the deployment and/or ongoing support of 
Technology projects that support the Energy Management value stream.

Partially offset by the completion and/or partial completion of
Technology projects such as System Operation and Control.

5 2022 Forecast 1,007 Line 3 + Line 4

6 All Programs (230) Decrease mainly due to the completion and/or partial completion of 
Technology projects within the Energy Management value stream.

7 2023 Forecast 777 Line 5 + Line 6

(Thousands of Nominal Dollars)

Table 7-5
Pacific Gas and Electric Company

2023 General Rate Case
Exhibit 5, Chapter 7, Energy Supply Technology Programs (Nuclear Generation)

Forecast Expense Walk by Major Work Category
MWC JV - Maintain and Operate Applications and Infrastructure

(PG&E-5)

WP 7-5



Ln. No. Year Program/Activity Amount Detailed Description/Assumptions Reference
1 2020 Recorded Adjusted 607 WP 7-3 Line 3

2 All Programs 341

Increase is mainly due to the deployment and/or ongoing support of 
Technology projects within the Energy Management value stream and 

Minor Enhancements.

Partially offset by the completion and/or partial completion of
Technology projects such as Endur Platform Compliance Program and 

Minor Enhancements. 

3 2021 Forecast 948 Line 1 + Line 2

4 All Programs 110 Increase is mainly due to the deployment and/or ongoing support of 
Technology projects within the Energy Management value stream.

5 2022 Forecast 1,058 Line 3 + Line 4

6 All Programs 453
Increase is mainly due to the deployment and/or ongoing support of 

Technology projects within the Energy Management value stream and 
Minor Enhancements.

7 2023 Forecast 1,511 Line 5 + Line 6

MWC JV - Maintain and Operate Applications and Infrastructure
(Thousands of Nominal Dollars)

Table 7-6
Pacific Gas and Electric Company

2023 General Rate Case
Exhibit 5, Chapter 7, Energy Supply Technology Programs (Energy Procurement)

Forecast Expense Walk by Major Work Category

(PG&E-5)

WP 7-6



Ln. No. Year Amount
Percent
Change Detailed Description/Explanation Reference 

1 2016 175 WP 7-3 Line 1

2 483 276%

Increase is mainly due to the deployment and/or ongoing support of
Technology projects such as Relay Testing and Configuration

Management and Watershed Infrastructure.

Partially offset by the completion and/or partial completion of
Technology projects such as Minor Enhancements.

3 2017 658 Line 1 + Line 2

4 (129) -20%

Decrease mainly due to the completion and/or partial completion of 
Technology projects such as Relay Testing and Configuration Management 

and Watershed Infrastructure.

Partially offset by the deployment and/or ongoing support of Technology 
projects such as Dam Safety SAP Data and Search Enhancements and 

Minor Enhancements.

5 2018 529 Line 3 + Line 4

6 47 9%

Increase is mainly due to the deployment and/or ongoing support of
Technology projects such as Enterprise Portfolio and Project Management 

for Power Generation.

Partially offset by the completion and/or partial completion of
Technology projects such as Dam Safety SAP Data and Search 

Enhancements and Minor Enhancements.

7 2019 577 Line 5 + Line 6

8 (178) -31%

Decrease mainly due to the completion and/or partial completion of 
Technology projects such as Enterprise Portfolio and Project Management 

for Power Generation.

Partially offset by the deployment and/or ongoing support of Technology 
projects such as Dam Safety SAP Data and Search Enhancements and 

Minor Enhancements.

9 2020 398 Line 7 + Line 8

MWC JV - Maintain and Operate Applications and Infrastructure
(Thousands of Nominal Dollars)

Table 7-7
Pacific Gas and Electric Company

2023 General Rate Case
Exhibit 5, Chapter 7, Energy Supply Technology Programs (Hydro Generation)

Historical Expense Walk by Major Work Category

(PG&E-5)

WP 7-7



Ln. No. Year Amount
Percent
Change Detailed Description/Explanation Reference 

1 2016 472 WP 7-3 Line 2

2 35 7%

Increase is mainly due to the deployment and/or ongoing support of
Technology projects such as SAP Work Management.

Partially offset by the completion and/or partial completion of
Technology projects such as DCPP Mobility Application and Minor 

Enhancements.

3 2017 507 Line 1 + Line 2

4 549 108%

Increase is mainly due to the deployment and/or ongoing support of
Technology projects such as DCPP Equipment Reliability Suite Upgrade 

and DCPP Security Screening Information.

Partially offset by the completion and/or partial completion of
Technology projects such as Minor Enhancements.

5 2018 1,056 Line 3 + Line 4

6 (513) -49%

Decrease mainly due to the completion and/or partial completion of 
Technology projects such as DCPP Equipment Reliability Suite Upgrade 

and DCPP Security Screening Information.

Partially offset by the deployment and/or ongoing support of Technology 
projects such as DCPP Telephone System Replacement and Minor 

Enhancements.

7 2019 542 Line 5 + Line 6

8 80 15%

Increase is mainly due to the deployment and/or ongoing support of
Technology projects such as DCPP Telephone System Replacement  and 

Minor Enhancements.

Partially offset by the completion and/or partial completion of
Technology projects such as DCPP Electronic Shift Operations 

Management System (eSOMS) Upgrade.

9 2020 623 Line 7 + Line 8

MWC JV - Maintain and Operate Applications and Infrastructure
(Thousands of Nominal Dollars)

Table 7-8
Pacific Gas and Electric Company

2023 General Rate Case
Exhibit 5, Chapter 7, Energy Supply Technology Programs (Nuclear Generation)

Historical Expense Walk by Major Work Category

(PG&E-5)

WP 7-8



Ln. No. Year Amount
Percent
Change Detailed Description/Explanation Reference 

1 2016 691 WP 7-3 Line 3

2 29 4%

Increase is mainly due to the deployment and/or ongoing support of
Technology projects such as Market Initiatives Implementation,

Minor Enhancements, and Endur Upgrade.

Partially offset by the completion and/or partial completion of
Technology projects such as Outage and Dispatch Management System, 

Market
Initiatives Implementation, and Minor Enhancements.

3 2017 720 Line 1 + Line 2

4 291 40%

Increase is mainly due to the deployment and/or ongoing support of
Technology projects such as ESTAR Weblogic Portal Replatform and Endur

Upgrade.

Partially offset by the completion and/or partial completion of
Technology projects such as Outage and Dispatch Management System, 

Market
Initiatives Implementation, and Minor Enhancements.

5 2018 1,010 Line 3 + Line 4

6 (589) -58%

Decrease mainly due to the completion and/or partial completion of 
Technology projects such as ESTAR Weblogic Portal Replatform, Endur 

Upgrade, and Minor Enhancements.

Partially offset by the deployment and/or ongoing support of Technology 
projects such as Minor Enhancements.

7 2019 421 Line 5 + Line 6

8 186 44%

Increase is mainly due to the deployment and/or ongoing support of
Technology projects such as Endur Platform Compliance Program and 

Minor Enhancements.

Partially offset by the completion and/or partial completion of
Technology projects such as ESTAR Weblogic Portal Replatform, SQMD 

Replacement, and Minor Enhancements.

9 2020 607 Line 7 + Line 8

MWC JV - Maintain and Operate Applications and Infrastructure
(Thousands of Nominal Dollars)

Table 7-9
Pacific Gas and Electric Company

2023 General Rate Case
Exhibit 5, Chapter 7, Energy Supply Technology Programs (Energy Procurement)

Historical Expense Walk by Major Work Category

(PG&E-5)

WP 7-9
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Ln. No. Year Program/Activity Amount Detailed Description/Assumptions Reference
1 2020 Recorded Adjusted 715 WP 7-14 Line 1

2 All Programs (515)

Decrease mainly due to the completion and/or partial completion of 
Technology projects such as Dam Safety SAP Data and Search 

Enhancements, Power Generation Remediate Vulnerable Operating 
Systems and IT Mobile Outage Trailers.

Partially offset by the deployment and/or ongoing support of Technology 
projects within the Event Management value stream.

3 2021 Forecast 200 Line 1 + Line 2

4 All Programs 3,300
Increase is mainly due to the deployment and/or ongoing support of

Technology projects within the Asset Management and Risk Analysis, and 
Field Work Management value streams.

5 2022 Forecast 3,500 Line 3 + Line 4

6 All Programs (1,000)
Decrease mainly due to the completion and/or partial completion of 

Technology projects within the Asset Management and Risk Analysis, Field 
Work Management, and Event Management value streams.

7 2023 Forecast 2,500 Line 5 + Line 6

8 All Programs 900

Increase is mainly due to the deployment and/or ongoing support of
Technology projects within the Asset Management and Risk Analysis value 

stream.

Partially offset by the completion and/or partial completion of
Technology projects within the Field Work Management value stream.

9 2024 Forecast 3,400 Line 7 + Line 8

10 All Programs 0 No variance.

11 2025 Forecast 3,400 Line 9 + Line 10

12 All Programs (300)
Decrease mainly due to the completion and/or partial completion of 

Technology projects within the Asset Management and Risk Analysis, Field 
Work Management value stream.

13 2026 Forecast 3,100 Line 11 + Line 12

MWC 2F - Develop and Enhance Applications and Infrastructure
(Thousands of Nominal Dollars)

Table 7-15
Pacific Gas and Electric Company

2023 General Rate Case
Exhibit 5, Chapter 7, Energy Supply Technology Programs (Hydro Generation)

Forecast Capital Walk by Major Work Category

(PG&E-5)

WP 7-15



Ln. No. Year Program/Activity Amount Detailed Description/Assumptions Reference
1 2020 Recorded Adjusted 10,130 WP 7-14 Line 2

2 All Programs (5,380)

Decrease mainly due to the completion and/or partial completion of 
Technology projects such as DCPP Telephone System Replacement, 

DCPP Storage Hardware VM Software Replacement, DCPP 
EDMS/RMS/Filenet Phase 3, and DCPP PIMS Nuclear Archival.

Partially offset by the deployment and/or ongoing support of Technology 
projects within the System Operation and Control, and Safety, Governance, 

Regulatory, and Compliance value streams.

3 2021 Forecast 4,750 Line 1 + Line 2

4 All Programs (2,650)

Decrease mainly due to the completion and/or partial completion of 
Technology projects within the System Operation and Control, and Safety, 

Governance, Regulatory, and Compliance value streams.

Partially offset by the deployment and/or ongoing support of Technology 
projects within the Energy Management value stream.

5 2022 Forecast 2,100 Line 3 + Line 4

6 All Programs (900) Decrease mainly due to the completion and/or partial completion of 
Technology projects within the Energy Management value stream.

7 2023 Forecast 1,200 Line 5 + Line 6

8 All Programs (1,200) Decrease mainly due to the completion and/or partial completion of 
Technology projects within the Energy Management value stream.

9 2024 Forecast 0 Line 7 + Line 8

10 All Programs 0 No variance.

11 2025 Forecast 0 Line 9 + Line 10

12 All Programs 0 No variance.

13 2026 Forecast 0 Line 11 + Line 12

MWC 2F - Develop and Enhance Applications and Infrastructure
(Thousands of Nominal Dollars)

Table 7-16
Pacific Gas and Electric Company

2023 General Rate Case
Exhibit 5, Chapter 7, Energy Supply Technology Programs (Nuclear Generation)

Forecast Capital Walk by Major Work Category

(PG&E-5)

WP 7-16



Ln. No. Year Program/Activity Amount Detailed Description/Assumptions Reference
1 2020 Recorded Adjusted 8,450 WP 7-14 Line 3

2 All Programs (1,080)

Decrease mainly due to the completion and/or partial completion of 
Technology projects such as Market Initiatives Implementation (MII) and 

Endur Platform Compliance Program.

Partially offset by the deployment and/or ongoing support of Technology 
projects within the Energy Management value stream.

3 2021 Forecast 7,370 Line 1 + Line 2

4 All Programs 2,030 Increase is mainly due to the deployment and/or ongoing support of
Technology projects within the Energy Management value stream.

5 2022 Forecast 9,400 Line 3 + Line 4

6 All Programs 1,000 Increase is mainly due to the deployment and/or ongoing support of
Technology projects within the Energy Management value stream.

7 2023 Forecast 10,400 Line 5 + Line 6

8 All Programs 100 Increase is mainly due to the deployment and/or ongoing support of
Technology projects within the Energy Management value stream.

9 2024 Forecast 10,500 Line 7 + Line 8

10 All Programs (200) Decrease mainly due to the completion and/or partial completion of 
Technology projects within the Energy Management value stream.

11 2025 Forecast 10,300 Line 9 + Line 10

12 All Programs 100 Increase is mainly due to the deployment and/or ongoing support of
Technology projects within the Energy Management value stream.

13 2026 Forecast 10,400 Line 11 + Line 12

MWC 2F - Develop and Enhance Applications and Infrastructure
(Thousands of Nominal Dollars)

Table 7-17
Pacific Gas and Electric Company

2023 General Rate Case
Exhibit 5, Chapter 7, Energy Supply Technology Programs (Energy Procurement)

Forecast Capital Walk by Major Work Category

(PG&E-5)

WP 7-17



Ln. No. Year Amount
Percent
Change Detailed Description/Explanation Reference 

1 2016 6,683 WP 7-14 Line 1

2 1,932 29%

Increase is mainly due to the deployment and/or ongoing support of
Technology projects such as Watershed Infrastructure and Power Generation 

Records Management

Partially offset by the completion and/or partial completion of
Technology projects such as Power Generation Asset Risk Management 

Database and Linear Asset Management.

3 2017 8,615 Line 1 + Line 2

4 (6,869) -80%

Decrease mainly due to the completion and/or partial completion of Technology 
projects such as Watershed Infrastructure and Linear Asset Management.

Partially offset by the deployment and/or ongoing support of Technology projects 
such as Enterprise Portfolio and Project Management for Power Generation.

5 2018 1,746 Line 3 + Line 4

6 (652) -37%

Decrease mainly due to the completion and/or partial completion of Technology 
projects such as Enterprise Portfolio and Project Management for Power 

Generation and Power Generation Records Management.

Partially offset by the deployment and/or ongoing support of Technology projects 
such as Watershed Infrastructure and Dam Safety SAP Data and Search 

Enhancements.

7 2019 1,093 Line 5 + Line 6

8 (378) -35%

Decrease mainly due to the completion and/or partial completion of Technology 
projects such as Enterprise Portfolio and Project Management for Power 

Generation and Power Generation Records Management.

Partially offset by the deployment and/or ongoing support of Technology projects 
such as Dam Safety SAP Data and Search Enhancements, Power Generation 

Remediate Vulnerable Operating Systems and IT Mobile Outage Trailers.

9 2020 715 Line 7 + Line 8

MWC 2F - Develop and Enhance Applications and Infrastructure
(Thousands of Nominal Dollars)

Table 7-18
Pacific Gas and Electric Company

2023 General Rate Case
Exhibit 5, Chapter 7, Energy Supply Technology Programs (Hydro Generation)

Historical Capital Walk by Major Work Category

(PG&E-5)

WP 7-18



Ln. No. Year Amount
Percent
Change Detailed Description/Explanation Reference 

1 2016 3,642 WP 7-14 Line 2

2 (488) -13%

Decrease mainly due to the completion and/or partial completion of Technology 
projects such as DCPP Mobility Application, DCPP Containment Radio, and 
DCPP Electronic Shift Operations Management System (eSOMS) Upgrade.

Partially offset by the deployment and/or ongoing support of Technology projects 
such as DCPP Security Screening Information and DCPP EDMS/RMS/Filenet 

Replacement. 

3 2017 3,154 Line 1 + Line 2

4 1,024 32%

Increase is mainly due to the deployment and/or ongoing support of
Technology projects such as DCPP Electronic Shift Operations Management 
System (eSOMS) Upgrade, DCPP Remediate Vulnerable Operation Systems, 

and DCPP Telephone System Replacement.

Partially offset by the completion and/or partial completion of
Technology projects such as DCPP EDMS/RMS/Filenet Replacement.

5 2018 4,178 Line 3 + Line 4

6 2,200 53%

Increase is mainly due to the deployment and/or ongoing support of
Technology projects such as DCPP Telephone System Replacement and DCPP 

Electronic Shift Operations Management System (eSOMS) Upgrade.

Partially offset by the completion and/or partial completion of
Technology projects such as DCPP Security Screening Information.

7 2019 6,378 Line 5 + Line 6

8 3,752 59%

Increase is mainly due to the deployment and/or ongoing support of
Technology projects such as DCPP Telephone System Replacement, DCPP 

Storage Hardware VM Software Replacement, and DCPP PIMS Nuclear 
Archival.

Partially offset by the completion and/or partial completion of
Technology projects such as DCPP Electronic Shift Operations Management 

System (eSOMS) Upgrade.

9 2020 10,130 Line 7 + Line 8

MWC 2F - Develop and Enhance Applications and Infrastructure
(Thousands of Nominal Dollars)

Table 7-19
Pacific Gas and Electric Company

2023 General Rate Case
Exhibit 5, Chapter 7, Energy Supply Technology Programs (Nuclear Generation)

Historical Capital Walk by Major Work Category

(PG&E-5)

WP 7-19



Ln. No. Year Amount
Percent
Change Detailed Description/Explanation Reference 

1 2016 11,498 WP 7-14 Line 3

2 (1,310) -11%

Decrease mainly due to the completion and/or partial completion of Technology 
projects such as Endur Platform (Power) and Market Initiatives Implementation 

(MII).

Partially offset by the deployment and/or ongoing support of Technology projects 
such as Endur Upgrade and Market Initiatives Implementation (MII).

3 2017 10,188 Line 1 + Line 2

4 4,790 47%

Increase is mainly due to the deployment and/or ongoing support of
Technology projects such as Endur Upgrade and SQMD Replacement Phase 3.

Partially offset by the completion and/or partial completion of
Technology projects such as Market Initiatives Implementation (MII) and Outage 

and Dispatch Management System.

5 2018 14,977 Line 3 + Line 4

6 (5,922) -40%

Decrease mainly due to the completion and/or partial completion of Technology 
projects such as Endur Upgrade and SQMD Replacement Phase 3.

Partially offset by the deployment and/or ongoing support of Technology projects 
such as Market Initiatives Implementation (MII).

7 2019 9,056 Line 5 + Line 6

8 (606) -7%

Decrease mainly due to the completion and/or partial completion of Technology 
projects such as Endur Upgrade and SQMD Replacement.

Partially offset by the deployment and/or ongoing support of Technology projects 
such as Endur Platform Compliance Program.

9 2020 8,450 Line 7 + Line 8

MWC 2F - Develop and Enhance Applications and Infrastructure
(Thousands of Nominal Dollars)

Table 7-20
Pacific Gas and Electric Company

2023 General Rate Case
Exhibit 5, Chapter 7, Energy Supply Technology Programs (Energy Procurement)

Historical Capital Walk by Major Work Category

(PG&E-5)

WP 7-20



Ln. No. Year Amount
Percent
Change Detailed Description/Explanation Reference 

1 2016 13 WP 7-10 Line 1

2 (13) -100% Decrease mainly due to the completion and/or partial completion of deploying non
standard end user devices.

3 2017 0 Line 1 + Line 2

4 0 0% No recorded costs.

5 2018 0 Line 3 + Line 4

6 5 Increase is mainly due to the deployment and/or ongoing support for non-
standard end user devices.

7 2019 5 Line 5 + Line 6

8 3 54% Increase is mainly due to the deployment and/or ongoing support for non-
standard end user devices.

9 2020 7 Line 7 + Line 8

MWC 1 - IT - Desktop Computers
(Thousands of Nominal Dollars)

Table 7-21
Pacific Gas and Electric Company

2023 General Rate Case
Exhibit 5, Chapter 7, Energy Supply Technology Programs

Historical Capital Walk by Major Work Category

(PG&E-5)

WP 7-21



Ln. No. Year Amount
Percent
Change Detailed Description/Explanation Reference 

1 2016 1,162 WP 7-10 Line 3

2 (1,162) -100%
Decrease mainly due to the completion and/or partial completion of Technology 
projects such as Smart Grid Short Term Demand Forecasting and Smart Grid 

Pilot - Cmmn Costs Gen P2.

3 2017 0 Line 1 + Line 2

4 0 0% No recorded costs.

5 2018 0 Line 3 + Line 4

6 0 0% No recorded costs.

7 2019 0 Line 5 + Line 6

8 0 0% No recorded costs.

9 2020 0 Line 7 + Line 8

MWC 3M - Install/Repl Var Bal Acct
(Thousands of Nominal Dollars)

Table 7-22
Pacific Gas and Electric Company

2023 General Rate Case
Exhibit 5, Chapter 7, Energy Supply Technology Programs

Historical Capital Walk by Major Work Category

(PG&E-5)

WP 7-22
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Exhibit (PG&E-5), Chapter 7, Energy Supply Technology
Project Summary: Safety Gov Reg & Compliance - NG: PIMS Archiving and Retirement

WP 7-24

Project Title: Safety Gov Reg & Compliance - NG: PIMS Archiving and Retirement
Major Work Categories: 2F
Planning Order Numbers: 5793234, 5789335
Project Start Date: January 2020
Project Completion Date: December 2021
Operative Date (only applies to Capital): Operative as Installed

Project Description
This project falls under the Safety Governance, Regulation and Compliance Value Stream. The Safety, Governance, 
Regulatory, and Compliance value stream focuses on the technology solutions used to manage workforce health 
and safety; to manage public safety and environmental impacts; to manage Company records, compliance, and 
corrective action programs; to support regulatory and legal proceedings; and to manage relationships with external 
stakeholders.

NG’s “Mainframe Archiving and Retirement” project (renamed to PIMS Archiving and Retirement for accuracy), 
described in the prior GRC, is rescheduled to the 2020-2021 timeframe. 

NG’s Plant Information Management System (PIMS) is one of the few remaining applications running on PG&E’s 
mainframe computers.1 Over the past 30-plus years, PIMS had been used for areas such as work management,
radiation protection, access and badging, and storage of personnel qualifications and information. This project will 
archive the PIMS data into PG&E’s enterprise record management system, Documentum, and retire the PIMS 
application.

Justification
The information in PIMS is considered company record and must be retained for compliance purposes. Quality 
Assurance Records as defined by NRC 10CFR50, Appendix B is an example of such a record.2 This information
must be archived into PG&E’s enterprise record management system before PIMS can be decommissioned. 
Furthermore, the retirement of PIMS helps further PG&E’s position to shut down its mainframe computers and 
ultimately reduce IT maintenance costs.

Cost
PG&E’s forecast for this on-going project is based on the Job Estimates (JE) . PG&E can provide the specific Job
Estimates output produced for this project upon request. Some key assumptions are as follows:

Two-year project starts in 2020
Project entails several application releases

1 PG&E’s mainframe computers house applications from various business groups thru out the company. Mainframes are
considered legacy technology accompanied by high costs of maintenance. PG&E intends to decommission its 
mainframe and has been working toward that goal by gradually migrating applications to new technology.

2 NRC 10CFR50, Appendix B - Quality Assurance Records: https://www.nrc.gov/reading-rm/doc-
collections/cfr/part050/part050-appb.html
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Exhibit (PG&E-5), Chapter 7, Energy Supply Technology
Project Summary: Safety Gov Reg & Compliance - NG: PIMS Archiving and Retirement

WP 7-25

Major Project Spending Estimates

(Thousands of Nominal Dollars)
CWIP 2020 Recorded Forecasted

2020 2021 2022 2023 2024 2025 2026 Total
Workpaper
Reference

EXPENSE
MWC JV

Expense Total

CAPITAL 
5793234 (PIMS) 1720 1720
5789335 1268 1268

Capital Total 1268 1720 2988
TOTAL PROJECT COST 1268 1720 2988

Benefits

Benefit Areas Project Benefits

Affordability Further PG&E’s position to shut down its mainframe computers. Approximate savings of 
$3M per year in IT maintenance cost when the mainframes are ultimately decommissioned.

Compliance Continued compliance with NRC record requirements, as well as PG&E’s company record 
retention requirements.

Alternatives Considered
1. No Action/ Delay retirement to the following GRC cycle

As mainframe technology continues to phase out in the industry, PG&E may lose its nuclear records and
may face challenges in acquiring vendor support, hardware replacement parts, and individuals with
mainframe skills. Thus, this option may increase the cost of the project significantly in the future, as well the
ongoing cost of maintaining the mainframes.
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Exhibit (PG&E-5), Chapter 7, Energy Supply Technology
Project Summary: Safety Gov Reg & Compliance - NG: Fatigue Management System Upgrade (Workforce 

Upgrade)

WP 7-26

Project Title: Safety Gov Reg & Compliance - NG: Fatigue Management System Upgrade (Workforce 
Upgrade)
Major Work Categories: 2F / JV
Planning Order Numbers: 5793234, 5055045
Project Start Date: January 2021
Project Completion Date: December 2021
Operative Date (only applies to Capital): Operative as Installed

Project Description
This project falls under the Safety Governance, Regulation and Compliance Value Stream. The Safety, Governance, 
Regulatory, and Compliance value stream focuses on the technology solutions used to manage workforce health 
and safety; to manage public safety and environmental impacts; to manage Company records, compliance, and
corrective action programs; to support regulatory and legal proceedings; and to manage relationships with external 
stakeholders.

NG uses Workforce Software’s Workforce application suite to comply with fatigue management rules per NRC 
regulation 10CFR26, Subpart I.3 This regulation establishes requirements for ensuring that nuclear power plant
personnel are fit to perform their duties safely and competently. Worker fatigue, brought on by excessive work hours 
and other factors, poses a safety risk for the plant. The Workforce application mitigates the risk by enforcing the 
rules defined in the regulation. The purpose of the project is to upgrade the Workforce system.

Justification
The current version of the application relies on an Oracle technology—Java 7—that is no longer supported. While 
non-supported technologies do not :equate to security vulnerabilities, the risk of malicious individuals uncovering 
vulnerabilities does increase with time; especially widely adopted technologies developed by major technology 
corporations. PG&E plans to mitigate this risk by performing an upgrade.

Cost
PG&E’s forecast for this on-going project is based on the Job Estimates (JE) . PG&E can provide the specific Job 
Estimates output produced for this project upon request. Some key assumptions are as follows:

Some key assumptions are as follows:

One-year project starts in 2021
Project entails several application releases

3 NRC 10CFR26 - Fitness For Duty Programs: https://www.nrc.gov/reading-rm/doc-collections/cfr/part026/
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Exhibit (PG&E-5), Chapter 7, Energy Supply Technology
Project Summary: Safety Gov Reg & Compliance - NG: Fatigue Management System Upgrade (Workforce 

Upgrade)

WP 7-27

Major Project Spending Estimates
(Thousands of Nominal Dollars)

CWIP 2020 Recorded Forecasted

2020 2021 2022 2023 2024 2025 2026 Total
Workpaper
Reference

EXPENSE
5055045 (Workforce) 10 10

Expense Total 10 10

CAPITAL 
5793234 (Workforce) 1750 1750

Capital Total 1750 1750
TOTAL PROJECT COST 1760 1760

Benefits

Benefit Areas Project Benefits

Compliance Continued compliance with fatigue management rules per NRC regulation 10CFR26, 
Subpart I.

Alternatives Considered
1. No Action: Delay upgrade to the following GRC cycle

This option puts PG&E at risk of cyber vulnerabilities and non-compliance with the NRC.
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Exhibit (PG&E-5), Chapter 7, Energy Supply Technology 
Project Summary: Field Work Management - NG: Scheduling System Upgrade 

Project Title: Field Work Management - NG: Scheduling System Upgrade 
Major Work Categories: 2F I JV
Planning Order Numbers: 5793232; 5055043
Project Start Date: January 2022
Project Completion Date: September 2023
Operative Date (only applies to Capital): Operative as Installed

Project Description
This project falls under the Field Work Management Value Stream. The Field Work Management value stream 
focuses on technology solutions used to plan and execute field work safely and efficiently, to document performed 
work completely and accurately, and to manage the flow of information between field crews and the back-office. 

The Scheduling System Upgrade project, described in the prior GRC (Project Scheduling System Upgrade), is
planned for 2022 and will complete in 2023. PG&E has conducted detailed analysis of the effort and concluded that 
the initial scope, upgrade of Oracle’s Primavera P6 software, should expand to include all tools encompassing the 
schedule system; Knowledge Relay’s Information Visualizer software and Pipeline Group’s Maxavera and Syntempo
software.  

The DCPP Scheduling System has significant stability and cyber security risk problems, putting it at risk of show-
stopping issues, and directly impacting DCPP compliance. Losing the system for any length of time would prevent 
DCPP from running their risk profile processes which ensure safe execution of the work being performed at DCPP, 
as well as prevent any work from being scheduled. The systems are past their lifecycle and are no longer supported 
by their vendors. They are out of cyber security compliance due to outdated Win 2008 operating systems and critical 
JAVA vulnerabilities that can only be remediated with a software upgrade, putting them at even greater risk, due to
the threat of being shut down by cyber to protect the PG&E network.  DCPP scheduling system is very critical to all 
DCPP's scheduling and management of daily and outage-related work. The DCPP Scheduling System is composed 
of a suite of  5 software applications. Work is scheduled based on a component matrix, pm frequency, priorities, and
any other regulatory commitments. Scheduling is complex and requires multiple reviews to ensure commitments 
are met. The software is integrated with multiple sight software programs including operations clearance and tech 
spec tracking.  

Justification
As with any software system, periodic upgrade is part of its lifecycle—to maintain stability and vendor support and 
remediate potential cyber vulnerabilities. The suite of software encompassing the scheduling system needs an
upgrade, as current versions are no longer supported by vendors and stability issues have been surfacing; 
adversely affecting the productivity of its users. 

Cost
PG&E used the IT Project/Program Estimating Tool (PET) to document estimate assumptions and generate labor 
and non-labor cost forecasts for this project. To calculate labor costs, the PET captures labor hours by activity and
resource type, multiplies that by standard labor rates, and adds in standard overhead factors. To calculate non-labor 
costs, the PET captures contract costs by type (such as software licenses or third-party services), material costs by
unit quantity and unit price, and standard overheads such as materials burden and AFUDC. Other factors, such as
escalation and capital/expense ratios, are calculated based on standard rates and accounting guidance. See Exhibit 

WP 7-28
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Exhibit (PG&E-5), Chapter 7, Energy Supply Technology
Project Summary: Field Work Management - NG: Scheduling System Upgrade

WP 7-29

(PG&E-7), Chapter 8 for additional information regarding the PET. PG&E can provide the specific PET output 
produced for this project upon request. Some key assumptions are as follows: 

Two-year project starts in 2022
Project entails several application upgrades

Major Project Spending Estimates
(Thousands of Nominal Dollars)

CWIP 2020 Recorded Forecasted

2020 2021 2022 2023 2024 2025 2026 Total
Workpaper
Reference

EXPENSE
5055043 550 320 870

Expense Total 550 320 870

CAPITAL 
5793232 2100 1200 3300

Capital Total 2100 1200 3300
TOTAL PROJECT COST 2650 1520 4170

Benefits

Benefit Areas Project Benefits

Risk Management Cyber Security risk would be reduced by replacing the unsupported versions of Win 2008 
and RedHat Linux servers, and an outdated version of JAVA, which are all risks to the 
PG&E network.  2)  Software would be at a level that the vendor supports reducing risk of 
failure without the ability to restore the system.  3)  "30-110-GEN Nuclear Operations and 
Safety - Core Damaging Event" - DCPP utilizes Primavera as a tool to monitor what work is 
being performed that could potentially lead to a "Core Damaging Event"

Compliance 1) Cyber Security compliance would be met by replacing the Win 2008 servers and the
outdated JAVA and Redhat which are both risks to the PG&E network. 2)  They DCPP has
Surveillance Test Procedures (STPs) that are regulatory commitments for our licensing.
STPs are scheduled and worked per the scheduling software. Without this, there is greater
risk to missing a required surveillance placing DCPP out of compliance with regulators.

Reliability DCPP teams rely heavily on these tools to efficiently perform routine and outage-related 
work, which contributes to the reliable operation of the plant. Improving stability of the tools 
reduces the probability of impacting such work, as well as reducing lost man-hours spent 
on technical holdups and workarounds.

Alternatives Considered
1. No Action: Delay upgrade to the following GRC cycle

The suite of software is already out of support by their respective vendors. Further delay comes with the risk
of a higher probability of show-stopping issues or major security vulnerabilities surfacing.

(PG&E-5)
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Exhibit (PG&E-5), Chapter 7, Energy Supply Technology
Project Summary: Asset Management and Risk Analysis - PG: DamWatch (Civil Asset Expansion)

WP 7-30

Project Title: Asset Management and Risk Analysis - PG: DamWatch (Civil Asset Expansion)
Major Work Categories: 2F / JV
Planning Order Numbers: 5793223; 5055034
Project Start Date: January 2022
Project Completion Date: December 2026
Operative Date (only applies to Capital): Operative as Installed

Project Description
This project falls under the Asset Management and Risk Analysis Value Stream. The Asset Management and Risk 
Analysis value stream focuses on technology solutions used to manage the lifecycle of utility assets; to track their 
location, condition, specifications, and relationships to other assets; and to understand and manage asset-related 
risks.

During 2019 and 2020 PG&E's Dam Safety Program implemented US Engineering's DamWatch Web-Based
platform to support dam asset management. The platform was deployed as a tool for dam safety engineers to 
manage dam data for asset risk and compliance management purposes. During 2019 and 2020 PG&E's Dam 
Safety Program implemented US Engineering's DamWatch Web-Based platform to support dam asset 
management. The platform was deployed as a tool for dam safety engineers to manage dam data for asset risk and 
compliance management purposes. Recent Internal Audit findings related to gaps in the Water Conveyance and 
Powerhouse programs highlighted the lack of a systematic way of handling the asset and inspection data. The 
Management Action Plan for the High and Medium Risk IA findings directs expansion of DamWatch implementation 
for Water Conveyances and Powerhouses. The Root Cause Analysis for the PGEN Balch Camp SIF 120016608 
similarly highlighted the lack of a system to manage data related to high, medium, and low risk roads and mitigation 
application.  CAPR-2b directed "Implement tracking system for roads and bridges by classification and mitigation 
application.  System must be available for access to Asset Management and Operations.".

Cost
PG&E used the IT Project/Program Estimating Tool (PET) to document estimate assumptions and generate labor 
and non-labor cost forecasts for this project. To calculate labor costs, the PET captures labor hours by activity and 
resource type, multiplies that by standard labor rates, and adds in standard overhead factors. To calculate non-labor 
costs, the PET captures contract costs by type (such as software licenses or third-party services), material costs by 
unit quantity and unit price, and standard overheads such as materials burden and AFUDC. Other factors, such as 
escalation and capital/expense ratios, are calculated based on standard rates and accounting guidance. See Exhibit 
(PG&E-7), Chapter 8 for additional information regarding the PET. PG&E can provide the specific PET output 
produced for this project upon request. Some key assumptions are as follows: 

Project is a multi-year project
Involves incremental deployment
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Exhibit (PG&E-5), Chapter 7, Energy Supply Technology
Project Summary: Asset Management and Risk Analysis - PG: DamWatch (Civil Asset Expansion)

Major Project Spending Estimates
(Thousands of Nominal Dollars)

CWIP 2020 Recorded Forecasted

2020 2021 2022 2023 2024 2025 2026 Total
Workpaper
Reference

EXPENSE
5055034 40 70 70 70 70 320

Expense Total 40 70 70 70 70 320

CAPITAL 
5793223 400 500 500 500 500 2400

Capital Total 400 500 500 500 500 2400
TOTAL PROJECT COST 440 570 570 570 570 2720

Benefits

Benefit Areas Project Benefits

Safety There are both public safety and employee safety risks addressed in a system to 
manage these assets.

Risk Management Powerhouses are associated with Enterprise Risk #1 Wildfire.
Water Conveyance Systems (WCS) are associated with Enterprise Risk #8.
Roads and bridges are associated with employee safety, especially around MVI.

Compliance Expanded implementation of DamWatch supports compliance with FERC and DSOD
dam safety, especially for Water Conveyance Systems.
Implementation also addresses MAP for IA and Correction Action Plans for SIF.

Justification
The Civil Infrastructure Asset Family includes roads, bridges, and water conveyance (penstocks, canals, flumes).  
Managing our roads in a system is a corrective action from a recent SIF Apparent Cause.  Managing our water 
conveyance assets (penstocks and canals) in a system is a high priority IA requirement from the management 
action plan that resulted from an Internal Audit finding on our high public safety risk assets.   

The Powerhouse Asset Family includes the assets within the powerhouse as well as the electrical assets owned
and operated by Power Generation in our switchyards that pose a wildfire risk to the company. Power Generation is 
currently executing on a plan to inspect and manage our powerhouse switchyard assets consistent with the 
requirements established by PG&E Electric Operations.   PGEN will need a system to manage the data that results 
from these enhanced inspections that are being performed.  Wildfire remains the number one risk to the company in 
2021.

WP 7-31
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Exhibit (PG&E-5), Chapter 7, Energy Supply Technology
Project Summary: Asset Management and Risk Analysis - PG: DamWatch (Civil Asset Expansion)

WP 7-32

Alternatives Considered
1. No Action:  Failure to fund DamWatch expansion will leave management of some of the riskiest and reliability

critical assets in Power Generation largely to one off local spreadsheets. Similarly, it will delay the
implementation of SIF and IA corrective actions.  The risk to employee safety for employees driving on PG&E
roads and bridges as well as the public safety risks posed by PG&E's canals, flumes, penstocks, roads, bridges,
and powerhouses will not be systemically managed - they will be ad hoc and spread sheet based. Previous
business cases have not as clearly articulated the risk of failing to implement or deferring the implementation of
DamWatch.

If this project is not approved Power Generation will not be able to meet the following business 
commitments/requirements:

Root Cause Evaluation Corrective Action - PGEN Balch Camp SIF Actual Event (CAPR-2b)
Internal Audit (20-051) Finding 1.13 - Water Conveyance
Internal Audit (20-051) Finding 2.7 - Powerhouses
Generation Operating Plan - Wildfire Focus Area to implement PG risk reduction to informed switchyard
inspection and repair.
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Exhibit (PG&E-5), Chapter 7, Energy Supply Technology
Project Summary: Asset Management and Risk Analysis- PG: Power Generation Data Integration

WP 7-33

Project Title: Asset Management and Risk Analysis- PG: Power Generation Data Integration
Major Work Categories: 2F / JV
Planning Order Numbers: 5793218; 5055029
Project Start Date: January 2024
Project Completion Date: December 2026
Operative Date (only applies to Capital): Operative as Installed

Project Description
This project falls under the Asset Management and Risk Analysis Value Stream. The Asset Management and Risk 
Analysis value stream focuses on technology solutions used to manage the lifecycle of utility assets; to track their 
location, condition, specifications, and relationships to other assets; and to understand and manage asset-related 
risks.

Power Generation has data spread across multiple applications that inform business decisions. The data are not 
held in one repository making duplicative, out-of-date, missing data a significant challenge for the business 
operating teams.  Power Generation needs a solution to manage own SQL database and to aggregate their data in 
one location.

Justification
Power Generation need to identify and create a data repository for all PGEN data which can be used for flexible 
reporting across project, asset, and work management functions.

Data need to be pulled in from different sources including multiple applications, spreadsheets, and Access data. A 
web-based mechanism to input additional, and maintain existing, data into a database needs to be developed. 
Interfaces, scripts across multiple applications need to be developed to collect data into the central repository 
database

Cost
PG&E used the IT Project/Program Estimating Tool (PET) to document estimate assumptions and generate labor 
and non-labor cost forecasts for this project. To calculate labor costs, the PET captures labor hours by activity and 
resource type, multiplies that by standard labor rates, and adds in standard overhead factors. To calculate non-labor 
costs, the PET captures contract costs by type (such as software licenses or third-party services), material costs by 
unit quantity and unit price, and standard overheads such as materials burden and AFUDC. Other factors, such as 
escalation and capital/expense ratios, are calculated based on standard rates and accounting guidance. See Exhibit 
(PG&E-7), Chapter 8 for additional information regarding the PET. PG&E can provide the specific PET output 
produced for this project upon request. Some key assumptions are as follows: 

Project is a multi-year project
Involves getting data from multiple applications
Involves incremental deployment
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Project Summary: Asset Management and Risk Analysis- PG: Power Generation Data Integration

WP 7-34

Major Project Spending Estimates
(Thousands of Nominal Dollars)

CWIP 2020 Recorded Forecasted

2020 2021 2022 2023 2024 2025 2026 Total
Workpaper
Reference

EXPENSE
5055029 360 130 330 330 330 1480

Expense Total 360 130 330 330 330 1480

CAPITAL 
5793218 2200 1400 2400 2400 2100 10500

Capital Total 2200 1400 2400 2400 2100 10500
TOTAL PROJECT COST 2560 1530 2730 2730 2430 11980

Benefits

Benefit Areas Project Benefits

Operational 
Improvement

Power Generation has data spread between multiple applications that inform business 
decisions that is not held in one repository making duplicative, out-of-date, missing data a
significant challenge for our operating teams. Having to manually source data from the
myriad of applications is time consuming and can lead to mistakes/missing data.

Compliance Indirect benefits in support of compliance related projects. Single source information 
accessible from a common database would create more accessibility to leverage the data 
which will build trust in information/reporting and in turn lead to better coordination between 
supporting departments and operational stakeholders, as well as inform leadership for key 
decision making.

IT Footprint 
Optimization

Provide a data driven approach improved by database technology that can be optimized to 
handle vast amount of data quickly and effectively. The data improvement experience by 
the added technology will combined multiple systems to prevent data redundancy, 
Inaccuracy, and hours' worth of effort. Reporting of construction data and system records 
will be available by defined standards plus be available in multiple views through different 
software dash boards. In addition, Power Generation will be in line with other LOB's and
the new technology structure would help optimize productivity.

Alternatives Considered
1. No Action: Access to centralized data doesn't exist for Power Generation which continues to require manual

spreadsheets, labor intensive data manipulation and creates a risk for business decisions on incomplete or out-
of-date data.

Current state is not sustainable for Power Generation.
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Exhibit (PG&E-5), Chapter 7, Energy Supply Technology
Project Summary: Field Work Management - PG: SAP Work Management Enhancements

WP 7-35

Project Title: Field Work Management - PG: SAP Work Management Enhancements
Major Work Categories: 2F / JV
Planning Order Numbers: 5793219; 5055030
Project Start Date: January 2023
Project Completion Date: December 2026
Operative Date (only applies to Capital): Operative as Installed

Project Description
This project falls under the Field Work Management Value Stream. The Field Work Management value stream 
focuses on technology solutions used to plan and execute field work safely and efficiently, to document performed 
work completely and accurately, and to manage the flow of information between field crews and the back-office.

This project is necessary for implementing work and inspections of all of Power Generation Assets, but in particular, 
its' highest risk assets: dams, reservoirs, canals, and water conveyance.  As currently configured, SAP-WM does 
not provide the data collection, functionality, reporting, integration, and user interface experience required to 
successfully support Hydro's maintenance work management and project execution operations. Maintenance and 
project work activities include compliance with dam safety regulatory requirements, system protection, public and 
personnel safety, reliability, and outage planning. Enterprise required tools are not are not fully integrated ( SAP 
WM, SAP BW, SAP EWM, SPSI, PPM, UI, P6, UNIFIER, Ariba, Contracts, PGEN forms and projects 
documentation) creating data gaps, multiple duplicate data entry requirements, data input errors, and 
document/record retention gaps.

Justification
SAP Work Management Modifications add data fields to organize work, compare planned work against completed, 
organize backlogs, provide performance dashboards. It reorganizes the Equipment Hierarchy to improve navigation. 
The system reorganizes Equipment types to be consistent between watersheds. It develops voice activated 
application interface to SAP WM on mobile devices to capture maintenance work on work orders, improve 
maintenance history, include actual hours worked on orders. The application creates User specific desktops. It 
creates one-page PM Project status update entry portal Eliminate data field duplication from enterprise tools. Create 
reports defined by PGEN. Integrate (SAP BW, SAP EWM, SPSI, PPM, UI, P6, UNIFIER, Ariba, Contracts, PGEN 
forms and projects documentation)

Cost
PG&E used the IT Project/Program Estimating Tool (PET) to document estimate assumptions and generate labor 
and non-labor cost forecasts for this project. To calculate labor costs, the PET captures labor hours by activity and 
resource type, multiplies that by standard labor rates, and adds in standard overhead factors. To calculate non-labor 
costs, the PET captures contract costs by type (such as software licenses or third-party services), material costs by 
unit quantity and unit price, and standard overheads such as materials burden and AFUDC. Other factors, such as 
escalation and capital/expense ratios, are calculated based on standard rates and accounting guidance. See Exhibit 
(PG&E-7), Chapter 8 for additional information regarding the PET. PG&E can provide the specific PET output 
produced for this project upon request. Some key assumptions are as follows:

Project is a multi-year project
Involves getting data from multiple applications
Involves incremental deployment

(PG&E-5)
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Project Summary: Field Work Management - PG: SAP Work Management Enhancements

WP 7-36

Major Project Spending Estimates
(Thousands of Nominal Dollars)

CWIP 2020 Recorded Forecasted

2020 2021 2022 2023 2024 2025 2026 Total
Workpaper
Reference

EXPENSE
5055030 80 150 200 200 630

Expense Total 80 150 200 200 630

CAPITAL 
5793219 700 600 500 500 500 2800

Capital Total 700 600 500 500 500 2800
TOTAL PROJECT COST 700 680 650 700 700 3430

Benefits

Benefit Areas Project Benefits

Operational 
Improvement

The successful completion of this project will result in compounded savings in several 
categories (both CAP/EXP).  While no FTE reduction is initially expected, all resources 
involved in work plans, parts, and tools for all daily maintenance activities could see a 10-
15% (estimated) efficiency gain as work can be aggregated in a logical manner to optimize 
how and where crews are deployed. Capital project execution and contract management 
activities will also show efficiency gains 3-8% depending on the scope of the work. 

Safety Improved utilization of the SAP WM tool will also enable crew members to better document 
safety issues, track completion of safety work, and document work completion that are non-
contractor specific.  In addition, the improvement to integration of our project tools will 
improve planning and execution of all safety related projects in future years.

Compliance Improved utilization of SAP WM and reporting capability will improve the visibility and status 
compliance related work activities.

Alternatives Considered
1. No Action:  Continue to require manual spreadsheets, added labor costs for data manipulation and increased

safety and compliance risks for business decisions on incomplete, out-of-date, and disconnected data &
systems.

(PG&E-5)
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Project Summary: Energy Management - EPP: CAISO Market Initiatives Implementation (MII) Program

WP 7-37

Project Title: Energy Management - EPP: CAISO Market Initiatives Implementation (MII) Program
Major Work Categories: 2F I JV
Planning Order Numbers: 5793309; 5055435; 5783819
Project Start Date: January 2022
Project Completion Date: December 2026
Operative Date (only applies to Capital): Operative as Installed

Project Description
This program falls under Energy Management Value Stream. The Energy Management value stream focuses on the 
technology solutions used to analyze and forecast PG&E customer energy demand, to trade and procure energy, 
and to manage PG&E’s energy resources and generation facilities. 

MII is a mandatory program that implements regulatory and reliability requirement changes in the electricity market 
which are initiated and/or mandated by FERC, the CPUC, and CAISO. FERC Order ER06-615-000 mandates that 
market participants in the wholesale market (like PG&E) need to continue to evolve with future market design 
changes to align with CAISO’s market design changes.

The CAISO publishes an annual Initiatives Catalog and Initiatives Roadmap outlining proposed electric market 
redesign and enhancement initiatives.  The initiatives address regulatory and reliability requirements mandated by 
the Federal Energy Regulatory Commission (FERC), as well as market efficiency or reliability issues deemed 
necessary by the CAISO with input from market participants. The MII program operates in lockstep with the CAISO 
proposed schedule to adapt the PG&E technology required to effectively participate in CAISO’s wholesale electric 
market.

PG&E assessed the potential technology impacts of the proposed initiatives based on CAISO’s estimated operative 
timeline (where available) and affected business processes. 

For 2020-2022, the scope of CAISO Initiatives is expected to include:

15-Minute Day-Ahead Scheduling Granularity
Frequency Response Phase 2
Flexible Resource Adequacy Criteria and Must Offer Obligation Phase 2 (FRACMOO)
Energy Storage and Distributed Energy Resources Phase 3 (ESDER)
Real-time Market Enhancements
Resource Adequacy Enhancements
Multi-Stage Generator Regulation Refinements
Flexible Ramping Product Enhancements
Exceptional Dispatch Decremental Settlement
Regulation Aggregated Pumps and Pumped Storage
Multi-Day Unit Commitment
Day-Ahead Flexible Reserve Product
Fast Frequency Response
Fractional Megawatt Regulation Awards
FMM Block Scheduling of Demand Response Resources

(PG&E-5)
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Exhibit (PG&E-5), Chapter 7, Energy Supply Technology
Project Summary: Energy Management - EPP: CAISO Market Initiatives Implementation (MII) Program

WP 7-38

For 2023-2026, the scope of CAISO Initiatives is expected to include:

Ancillary Service Deliverability and Real-Time Re-optimization
Day-Ahead Market Enhancements
Dispatch Enhancements
Energy Imbalance Market (EIM) Base Schedule Submission Deadline
EIM Governance Review Phase 2
Energy Storage and Distributed Energy Resources (ESDER) Enhancements
Extend Day-Ahead Market to EIM Entities
Frequency Response Measures
Hybrid Resource Evolution
Joint Owned Unit Model
Multi Greenhouse Gas Area
Non-Participating Scheduling Coordinator Option
Real-Time Settlement Review
Resource Adequacy Enhancements
Scarcity Pricing Enhancement
Storage as a Transmission Asset (SATA)
Transmission Access Charge Structure Enhancements

Justification
As a Load Serving Entity, PG&E must invest in crucial technology platforms to efficiently participate in market 
operations. The MII program is considered mandatory as the program ensures that PG&E remain compliant with 
FERC mandated or CAISO dictated initiatives.

Cost
PG&E used the IT Project/Program Estimating Tool (PET) to document estimate assumptions and generate labor 
and non-labor cost forecasts for this program. To calculate labor costs, the PET captures labor hours by activity and 
resource type, multiplies that by standard labor rates, and adds in standard overhead factors. To calculate non-labor
costs, the PET captures contract costs by type (such as software licenses or third-party services), material costs by 
unit quantity and unit price, and standard overheads such as materials burden and AFUDC. Other factors, such as 
escalation and capital/expense ratios, are calculated based on standard rates and accounting guidance. See Exhibit 
(PG&E-7), Chapter 8 for additional information regarding the PET. PG&E can provide the specific PET output 
produced for this program upon request. Some key assumptions are as follows:

Program is multi-year involving multiple CAISO Initiatives
CAISO Initiatives may affect multiple applications

(PG&E-5)



Pacific Gas and Electric Company
2023 General Rate Case

Exhibit (PG&E-5), Chapter 7, Energy Supply Technology
Project Summary: Energy Management - EPP: CAISO Market Initiatives Implementation (MII) Program

WP 7-39

Major Project Spending Estimates
(Thousands of Nominal Dollars)

CWIP 2020 Recorded Forecasted

2020 2021 2022 2023 2024 2025 2026 Total
Workpaper
Reference

EXPENSE
5055435 (CAISO MII) 249 258 266 277 285 295 1630

Expense Total 249 258 266 277 285 295 1630

CAPITAL 
5793309 (CAISO MII) 4305 4452 4603 4773 4921 5003 28057
5783819 4591 4591

Capital Total 4591 4305 4452 4603 4773 4921 5003 32648
TOTAL PROJECT COST 4591 4555 4711 4870 5050 5207 5299 34278

Note: In 2021, these planning orders were allocated across two programs as follows: CAISO Market Initiatives Implementation (MII) 
Program (49.6%) and Energy Trading Risk Management Compliance Program (50.4%). The appropriate amounts have been 
accounted for in the supporting cost table within this project summary.

Benefits

Benefit Areas Project Benefits

Compliance Continued compliance with mandated market initiatives and tariff changes.

Reliability Effective participation in the CAISO’s wholesale electric market ensures that PG&E is able 
to reliably serve its customer load.

Alternatives Considered
1. No Action

Not an option for a regulatory and compliance mandated project.
2. Handle Manually

This option is not possible as many of PG&E’s systems are tightly coupled to CAISO systems and the
regulatory rules that dictate its functionalities. These systems must change as CAISO systems change and
as regulatory rules change.

(PG&E-5)
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Project Summary: Energy Management - EPP: Energy Trading Risk Management Compliance Program

WP 7-40

Project Title: Energy Management - EPP: Energy Trading Risk Management Compliance Program
Major Work Categories: 2F I JV
Planning Order Numbers: 5793309; 5055435
Project Start Date: January 2022
Project Completion Date: December 2026
Operative Date (only applies to Capital): Operative as Installed

Project Description
This program falls under Energy Management Value Stream. The Energy Management value stream focuses on the 
technology solutions used to analyze and forecast PG&E customer energy demand, to trade and procure energy, 
and to manage PG&E’s energy resources and generation facilities.

PG&E’s Enterprise Trading and Risk Management (ETRM) platform for managing electric, natural gas, and GHG 
procurement. The ETRM Platform is a front to back office solution including trade capture, scheduling, position 
management, risk management, compliance, reporting, settlement, and accounting and is the primary system the 
business relies on to demonstrate compliance with state and federal regulations in order to recover the cost of $4 
billion in transactions annually.

The ETRM Platform continuously requires new or modified functionality due primarily to Market and Regulatory 
changes from the following sources: CPUC, State of California, NERC, FERC, CAISO, CCA Market Changes, 
PG&E’s Energy Portfolio Strategy changes in response to market changes, and PG&E’s Interfacing Applications 
(FBS, RDC, MDR, EnSuite, SAP, ICE, ODMS)  The current annual funding cycle and off-cycle process does not 
adequately fund all of these work categories.

CubeIntelligence (CubeLogic)
CubeIntelligence Credit System is a credit risk exposure aggregation tool for mitigation of counterparty credit risks.  
The system also integrates with trading systems (Endur and GTS INSIDEtracc) to provide credit users with an 
analysis tool. 

Currently, the software at PG&E is 4 versions behind, and PG&E is paying extra maintenance renewal cost every 
year to keep existing maintenance support contract from the vendor.  In addition, the current software is using 
Microsoft Silverlight framework.  Microsoft Silverlight will reach the end of support on October 12, 2021.  Silverlight 
framework is currently only supported on Interest Explorer 10 and Internet Explorer 11, with support for Internet 
Explorer 10 ending on January 31, 2020

The project aims to implement the following:
Migrate the end of support Microsoft Silverlight technology to HTML5 technology
Remove Internet Explorer (IE) browser dependency
Enabling higher performance and browser independence
Enabling mobile devices accessibility
Enabling SQL Server Always On High Availability feature

(PG&E-5)
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Exhibit (PG&E-5), Chapter 7, Energy Supply Technology
Project Summary: Energy Management - EPP: Energy Trading Risk Management Compliance Program

WP 7-41

Risk Data Control (RDC)
The Utility’s Risk Data Control (RDC) system is a critical application that tracks and manages transactional analytics 
such as mark to market, credit exposure and potential future exposure along with the vast majority of reports and 
controls associated with the trades captured in enterprise trading systems across power and gas portfolios.

RDC is an in-house developed legacy application initially deployed in 2005 and is approaching technological 
obsolescence.  Furthermore, RDC lacks flexibility for future regulatory and market product and compliance needs.
In absence of replacement of RDC, the Utility would have to resort to spreadsheets and manual processes to 
manage a changing portfolio of products—an outcome which could cost more in the long run.   

The project aims to:
Track and manage transactional analytics such as mark to market, credit exposure and potential future
exposure
Create and manage the vast majority of reports and controls associated with the trades captured in
enterprise trading systems

Renewable Gas Mandate Implementation
This project falls under Energy Management Value Stream. The Energy Management value stream focuses on the 
technology solutions used to analyze and forecast PG&E customer energy demand, to trade and procure energy, 
and to manage PG&E’s energy resources and generation facilities. 

PG&E believes that a renewable natural gas (RNG) procurement mandate will become law during the 2023-2026
timeframe, requiring PG&E to meet certain levels of renewable procurement for core gas customers. Accordingly, 
and based on previous experience with procuring new types of energy products, PG&E anticipates the need to set 
up an appropriate IT solution by modifying its existing trade, scheduling, settlement, and related systems for 
capturing, settling, monitoring, and reporting on any RNG transactions for risk management and compliance 
purposes. 

The project aims to:
This project ensures PG&E compliance with mandated regulatory requirements, assuming the mandate
occurs in the projected timeframe. The mandate is likely to require PG&E and other Load Serving Entities to
meet certain renewable procurement requirements, similar to that of the Renewable Portfolio Standard
(RPS). Past experience with procuring new types of energy products demonstrates the need for
modifications of existing systems and/or implementing new IT solutions.
Support PG&E's commitment to help the state meet its Green House Gas (GHG) reduction goals and to
capture short-lived climate pollutants.

Justification
Establish an Endur Platform Program to cover Market and Regulatory changes throughout the year, rather than 
reactively look for funding.  Current initiatives targeted for Endur include:

Renewable Energy Credits (RECs) – Not included in the original implementation, now a priority due to
market changes and a need for a comprehensive solution for overall compliance (transaction entry through
accounting/reporting)
Resource Adequacy (RA) – comprehensive solution to include position reporting and inventory currently
managed in Excel

(PG&E-5)
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Exhibit (PG&E-5), Chapter 7, Energy Supply Technology
Project Summary: Energy Management - EPP: Energy Trading Risk Management Compliance Program

WP 7-42

GT&S rate case changes – the approved rate case requires a complete gas scheduling solution to
effectively incorporate changes in the business from the decision
Power Hedging – due to market changes it is necessary for Endur to capture a number of new power
instruments
GHG related compliance changes – new/reviewed instruments or back office changes to support new CARB
regulations

Cost
PG&E used the IT Project/Program Estimating Tool (PET) to document estimate assumptions and generate labor 
and non-labor cost forecasts for this program. To calculate labor costs, the PET captures labor hours by activity and 
resource type, multiplies that by standard labor rates, and adds in standard overhead factors. To calculate non-labor 
costs, the PET captures contract costs by type (such as software licenses or third-party services), material costs by 
unit quantity and unit price, and standard overheads such as materials burden and AFUDC. Other factors, such as 
escalation and capital/expense ratios, are calculated based on standard rates and accounting guidance. See Exhibit 
(PG&E-7), Chapter 8 for additional information regarding the PET. PG&E can provide the specific PET output 
produced for this program upon request. Some key assumptions are as follows:

Program includes the following major applications/ project
o Endur Platform
o Cube Intelligence
o Risk Data Control
o Renewable Gas Mandate Implementation

Involves incremental deployment

Major Project Spending Estimates
(Thousands of Nominal Dollars)

CWIP 2020 Recorded Forecasted

2020 2021 2022 2023 2024 2025 2026 Total
Workpaper
Reference

EXPENSE
5055435 (ETRM) 441 542 934 923 865 855 4560

Expense Total 441 542 934 923 865 855 4560

CAPITAL 
5793309 (ETRM) 3065 4948 5797 5727 5379 5397 30313

Capital Total 3065 4948 5797 5727 5379 5397 30313
TOTAL PROJECT COST 3505 5490 6731 6650 6244 6252 34873

Note: In 2021, these planning orders were allocated across two programs as follows: CAISO Market Initiatives Implementation (MII) 
Program (49.6%) and Energy Trading Risk Management Compliance Program (50.4%). The appropriate amounts have been 
accounted for in the supporting cost table within this project summary.
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Project Summary: Energy Management - EPP: Energy Trading Risk Management Compliance Program

WP 7-43

Benefits

Benefit Areas Project Benefits

Compliance PG&E’s electric, natural gas, and GHG procurement cost recovery requires 
detailed reports for over $4 billion in transactions annually.  The critical CPUC 
cost recovery proceedings include the Core Procurement Incentive Mechanism, 
Quarterly Compliance Review, Mark-to-Market reporting, and ERRA Annual 
Compliance Review. In addition, Endur supports compliance reports to the 
following agencies: SEC, ARB, CEC, CFTC, CPUC, EIA, and FERC.

Operational Improvement The technical upgrade would bring the current outdated CubeIntelligence system 
back on Standard Support by removing Silverlight and IE dependency and 
enabling higher performance and browser independence, including on mobile 
devices.

The new user interface design in v7 has vastly improved the performance, 
ergonomics, and usability of the application suite in addition to additional 
functionality enhancement

Environmental Supports PG&E's commitment to a cleaner energy future for its customers.

Alternatives Considered
1. No Action

Not an option for a regulatory and compliance mandated project.
2. Manual Implementation:

Not a viable option, as manual processes are prone to error and cannot effectively handle large volumes of
data and transactions, which puts the company at risk of non-compliance. It also creates complexity in
reconciling manually tracked transactions with those processed thru existing systems.

3. Switching to Another Platform:
Alternative platforms were considered during the original Endur implementation. To date PG&E has invested
more than $60M in the platform to ensure reliable, consistent reporting to various regulators including the
SEC, CFTC, FERC, ARB, and CPUC. Replacing Endur with another solution would require another $60M+
project.

(PG&E-5)
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Line No. Reference From
1 Battle Creek Decommissioning Study A. 18-12-009, WP 8-113, Exhibit (PG&E-5)
2 Total Cost
3 Dams/Diversions $21,030,329
4 Tunnel Bat Gatse $1,640,732
5 Canals/Ditches $29,148,729
6 Feeders $382,221
7 Penstocks $8,069,847
8 Pipelines $866,388
9 Siphons $1,374,597

10 Flumes $3,450,992
11 Dam Gate House $39,454
12 Powerhouses $4,598,831
13 Other Buildings $83,980
14 Inskip Domestic Water Supply $50,000
15 Recreation Sites $322,550
16 Gaging Stations $419,798
17 Construction Costs $71,478,448 Sum of Line 3-16
18 Engineering and Permitting - 30% of Construction $21,443,534 Line 17 multiplied by 0.3
19 Contingency - 25% of Construction $17,869,612 Line 17 multiplied by 0.25
20 Total Cost at time of Study (2017) $110,791,594 Sum of Line 17-19
21 Total Cost 2020 $ $118,265,928
22
23
24
25 Kerckhoff 1 Physical Decommissioning 
26 Total Cost Reference From
27 Intake Structure $250,000
28 Underground Tunnel $5,000,000
29 Adit 1 and Adit 2 $500,000
30 Surge Chamber $500,000
31 Headworks $5,000,000
32 Penstocks $500,000
33 Switchyards $500,000
34 Powerhouse $10,000,000
35 Construction Costs $22,250,000 Sum of Line 27-34
36 Engineering and Permitting - 10% of Construction $2,225,000 Line 35 multiplied by 0.1
37 Contingency - 20% of Construction $4,450,000 Line 35 multiplied by 0.2
38 Total Cost at time of Estimate (2020) $28,930,000 Sum of Line 35-37

Pacific Gas and Electric Company
2023 General Rate Case

Exhibit (PG&E-5), Chapter 8

Project Specific Estimates

Asset Type

Asset Type

Energy Supply Ratemaking

(PG&E-5)

WP 8-4



Line No.
39 Hat Creek Physical Decommissioning 
40 Asset Class Total Cost Reference From
41 Conveyance $9,400,000
42 Dams $2,200,000
43 Power Generation $5,640,000
44 Radial Gates - 1% of Dam $20,000
45 Construction Costs $17,260,000 Sum of Line 41-44
46 Engineering and Permitting - 30% of Construction $5,178,000 Line 45 multiplied by 0.3
47 Contingency - 30% of Construction $5,178,000 Line 45 multiplied by 0.3
48 Total Cost 2020 $ $27,620,000 Sum of Line 45-47
49
50
51
52 Crane Valley Physical Decommissioning 
53 Asset Class Total Cost Reference From
54 Conveyances $17,440,000
55 Dams $7,490,000
56 Other Structures $10,000,000
57 Power Generation $4,330,000
58 Excessive Sediment Removal - 25% of Dam $1,870,000
59 Steepness of Terrain - 50% of Conveyances $8,720,000
60 Construction Costs $49,850,000 Sum of Line 54-50
61 Engineering and Permitting - 30% of Construction $14,955,000 Line 60 multiplied by 0.3
62 Contingency - 30% of Construction $14,955,000 Line 60 multiplied by 0.3
63 Political - 20% of Construction $9,970,000 Line 60 multiplied by 0.2
64 Total Cost 2020 $ $89,730,000 Sum of Line 60-63
65
66
67
68 Hamilton Branch Physical Decommissioning 
69 Asset Class Total Cost Reference From
70 Conveyances $5,980,000
71 Dams $770,000
72 Power Generation $1,740,000
73 Radial Gates - 1% of Dam $10,000
74 Construction Costs $8,500,000 Sum of Line 70-73
75 Engineering and Permitting - 30% of Construction $2,550,000 Line 70 multiplied by 0.3
76 Contingency - 30% of Construction $2,550,000 Line 70 multiplied by 0.3
77 Total Cost 2020 $ $13,600,000 Sum of Line 74-76

2023 General Rate Case
Pacific Gas and Electric Company

Exhibit (PG&E-5), Chapter 8
Energy Supply Ratemaking
Project Specific Estimates

(PG&E-5)

WP 8-5



Line No. Reference From
78 Potter Valley Decommissioning Study A. 18-12-009, WP 8-36, Exhibit (PG&E-5)
79 Total Cost
80 Scott Dam $18,000,000
81 Cape Horn Dam $0
82 Tunnel intake $4,800,000
83 Tunnels $1,400,000
84 Penstock $615,000
85 Powerhouse $2,300,000
86 Construction Costs $27,115,000 Sum of Line 80-85
87 Engineering and Permitting - 30% of Construction $8,134,500 Line 86 multiplied by 0.3
88 Political - 80% of Construction $21,692,000 Line 86 multiplied by 0.8
89 Environmental - 80% of Construction $21,692,000 Line 86 multiplied by 0.8
90 Contingency - 25% of Construction $6,778,750 Line 86 multiplied by 0.25
91 Total Costs at time of Study (2016) $85,412,250 Sum of Line 86-90
92 Total Cost 2020 $ $93,180,223
93
94
95 Reference From
96 DeSabla-Centerville Decommissioning Study A. 18-12-009, WP 8-160, Exhibit (PG&E-5)
97 Project Component Total Cost
98 Centerville Development $13,391,636
99 DeSabla Development $21,512,197

100 Toadtown Development $2,438,437
101 Construction Costs $37,342,270 Sum of Line 98-100
102 Engineering and Permitting - 30% of Construction $11,202,681 Line 101 multiplied by 0.3
103 Contingency - 25% of Construction $9,335,568 Line 101 multiplied by 0.25
104 Total Cost at time of Study (2016) $57,880,519 Sum of Line 101-103
105 Total Cost 2020 $ $63,144,568
106
107
108
109 Phoenix Physical Decommissioning 
110 Asset Class Total Cost Reference From
111 Other Structures $1,500,000
112 Power Generation $730,000
113 Construction Costs $2,230,000 Sum of Line 111-112
114 Engineering and Permitting - 30% of Construction $669,000 Line 113 multiplied by 0.3
115 Contingency - 30% of Construction $669,000 Line 113 multiplied by 0.3
116 Total Cost 2020 $ $3,570,000 Sum of Line 113-115

Asset Type

Pacific Gas and Electric Company
2023 General Rate Case

Exhibit (PG&E-5), Chapter 8
Energy Supply Ratemaking
Project Specific Estimates

(PG&E-5)

WP 8-6



Line No.
117 Tule River Physical Decommissioning 
118 Asset Class Total Cost Reference From
119 Conveyances $3,240,000
120 Dams $3,300,000
121 Power Generation $360,000
122 Construction Costs $6,900,000 Sum of Line 119-121
123 Engineering and Permitting - 30% of Construction $2,070,000 Line 122 multiplied by 0.3
124 Contingency - 30% of Construction $2,070,000 Line 122 multiplied by 0.3
125 Total Cost 2020 $ $11,040,000 Sum of Line 122-124
126
127
128 Reference From
129 Miocene Decommissioning Study WP 8-10 Appendix D, page 19
130 Asset Type Total Cost
131 Dams $21,108,625
132 Tunnels $672,674
133 Canals $10,077,600
134 Feeders/Culvert Crossings $352,829
135 Penstocks $3,264,247

136
Buried Conveyance
Pipes/Siphons $299,037

137 Flumes $5,411,917
138 Switchyards $113,206
139 Powerhouses $1,662,768
140 Gauging Stations $67,352
141 Bridges (Transfer) -
142 Potential Cost Reduction - Dams -$20,000,000
143 Construction Costs $23,030,255 Sum of Line 131-142
144 Engineering and Permitting - 30% of Construction $6,909,077 Line 143 multiplied by 0.3
145 Contingency - 25% of Construction $5,757,564 Line 143 multiplied by 0.25
146 Total Cost at time of Study (2020) $35,696,895 Sum of Line 143-146

Exhibit (PG&E-5), Chapter 8
Energy Supply Ratemaking
Project Specific Estimates

Pacific Gas and Electric Company
2023 General Rate Case

(PG&E-5)

WP 8-7
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Line No.
1 Source:
2 IHS Global Insight 2019 Fourth Quarter (trend 201)
3
4 Total Hydro Production Plant %
5 2019 577.6 3.3% Recorded
6 2020 589.7 2.1% Forecasted
7 2021 602.5 2.2% Forecasted
8 2022 615.3 2.1% Forecasted
9 2023 628.6 2.2% Forecasted

10 2024 642.7 2.2% Forecasted
11 2025 657.0 2.2% Forecasted
12 2026 671.7 2.2% Forecasted
13 2027 686.8 2.2% Forecasted
14 2028 702.1 2.2% Forecasted
15 2029 717.7 2.2% Forecasted
16 2030 732.0 2.0% Forecasted
17 2031 746.7 2.0% Forecasted
18 2032 761.6 2.0% Forecasted
19 2033 776.8 2.0% Forecasted
20 2034 792.4 2.0% Forecasted
21 2035 808.2 2.0% Forecasted
22 2036 824.4 2.0% Forecasted
23 2037 840.9 2.0% Forecasted
24 2038 857.7 2.0% Forecasted
25 2039 874.9 2.0% Forecasted
26 2040 892.4 2.0% Forecasted
27 2041 910.2 2.0% Forecasted
28 2042 928.4 2.0% Forecasted
29 2043 947.0 2.0% Forecasted
30 2044 965.9 2.0% Forecasted
31 2045 985.2 2.0% Forecasted
32 2046 1004.9 2.0% Forecasted
33 2047 1025.0 2.0% Forecasted
34 2048 1045.5 2.0% Forecasted
35 2049 1066.4 2.0% Forecasted
36 To Convert 2020 to 2021 1.02
37 To Convert 2020 to 2022 1.04
38 To Convert 2020 to 2023 1.07
39 To Convert 2020 to 2024 1.09
40 To Convert 2020 to 2025 1.11
41 To Convert 2020 to 2026 1.14
42 To Convert 2020 to 2027 1.16
43 To Convert 2020 to 2028 1.19
44 To Convert 2020 to 2029 1.22
45 To Convert 2020 to 2030 1.24
46 To Convert 2020 to 2031 1.27
47 To Convert 2020 to 2032 1.29
48 To Convert 2020 to 2033 1.32
49 To Convert 2020 to 2034 1.34
50 To Convert 2020 to 2035 1.37
51 To Convert 2020 to 2036 1.40
52 To Convert 2020 to 2037 1.43
53 To Convert 2020 to 2038 1.45
54 To Convert 2020 to 2039 1.48
55 To Convert 2020 to 2040 1.51
56 To Convert 2020 to 2041 1.54
57 To Convert 2020 to 2042 1.57
58 To Convert 2020 to 2043 1.61
59 To Convert 2020 to 2044 1.64
60 To Convert 2020 to 2045 1.67
61 To Convert 2020 to 2046 1.70
62 To Convert 2020 to 2047 1.74
63 To Convert 2020 to 2048 1.77
64 To Convert 2020 to 2049 1.81

Pacific Gas and Electric Company
2023 General Rate Case

Exhibit (PG&E-5), Chapter 8
Energy Supply Ratemaking

Hydroelectric Decommisioning Escalation

(PG&E-5)

WP 8-9



Miocene Decommissioning Study
for Decommissioning Estimates -

Pacific Gas and Electric Company
2023 General Rate Case

Exhibit (PG&E-5), Chapter 8

Hydroelectric Decommisioning Estimates
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Figure 4.3-5

Hydrodivestiture EIR

4.3  Hydrology and Water Quality

November 2000 Hydrodivestiture Draft EIR
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