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SUMMARY


Southern California Gas Company (SoCalGas) and San Diego Gas &
Electric Company (SDG&E) (collectively, the Companies) present the
very first risk-informed General Rate Case (GRC) application, supported
by testimony that transparently demonstrates how the Companies’ key
safety risks have been prioritized under the California Public Utilities
Commission’s (CPUC or Commission) new GRC framework.



My testimony provides an overview of how SoCalGas and SDG&E have
incorporated risk management into their Test Year (TY) 2019 showing, in
accordance with the Commission’s new Safety Model Assessment
Proceeding (S-MAP) and Risk Assessment Mitigation Phase (RAMP)
processes.



I also describe how SoCalGas and SDG&E have met their TY 2016 GRC
Enterprise Risk Management commitments, and how the Companies
continue to develop their risk management program.



I also sponsor SoCalGas and SDG&E’s TY 2019 GRC Enterprise Risk
Management commitments. SDG&E and SoCalGas continue to be
focused on the advancement of risk management principles and practices
consistent with Commission direction, federal compliance, international
standards, and industry leading practices integrating risk management with
asset management and investment management, and will continue to:
o

Incorporate safety and security risk management as an integral part of key
organizational decision-making processes;

o

Evaluate and address risks in a more systematic, structured, and
transparent manner;

o

More closely integrate risk, asset and investment management; and

o

More fully inform our risk, asset and investment management decisions
with qualitative and quantitative analysis.
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Finally, I describe SoCalGas and SDG&E’s strong safety culture from a
risk management perspective, and sponsor related information requested
by the Commission for this TY 2019 GRC testimony showing.
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3
4

REVISED SOCALGAS AND SDG&E DIRECT TESTIMONY OF DIANA DAY
RISK MANAGEMENT AND POLICY
I.

INTRODUCTION

5

A.

Summary of Testimony

6

SoCalGas and SDG&E have been committed to delivering safe and reliable utility service

7

and exceptional service to our customers since our inception. The Companies have a long

8

history of prioritizing safety and managing risks in their electric and gas operations proposals in

9

their GRC proceedings before the Commission. And now, within a new GRC framework the

10

Commission has established through its proceedings and decisions examining risk management,

11

SoCalGas and SDG&E are presenting the very first risk-informed GRC applications, supported

12

by testimony that transparently demonstrates how the Companies’ key safety risks have been

13

prioritized.

14

My testimony summarizes SoCalGas and SDG&E’s risk-informed GRC presentation,

15

providing context within which SoCalGas’ and SDG&E’s funding requests should be viewed. In

16

SoCalGas’ and SDG&E’s TY 2016 GRC proceeding, my testimony set forth the Companies’

17

commitments to build and refine their risk management organization and program, in light of the

18

Commission’s then-developing plans for a statewide risk-informed GRC framework. My

19

testimony in this proceeding describes how SoCalGas and SDG&E have met their TY 2016 GRC

20

commitments, and how the Companies continue to develop their risk management program,

21

integrating risk with asset and investment management.

22

Specifically, my testimony describes how SoCalGas and SDG&E have:

23

(1)

24
25

incorporated risk management into the TY 2019 GRC applications and supporting
testimony;

(2)

26

completed goals for developing and improving an Enterprise Risk Management
organization, philosophy and program within and across both Companies;

27

(3)

established new risk management-related goals for future years; and

28

(4)

developed their safety culture via structures, roles and processes at various levels,

29

to address risks associated with our operations and facilities.

30

The Companies’ practice of risk management is continuing to evolve, while retaining

31

necessary flexibility in light of the Commission’s still-ongoing development of statewide risk

32

management standards, processes, and methodologies. With this necessary flexibility in mind,
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1

the Enterprise Risk Management organization addresses the Companies’ ever-changing demands

2

due to operational, compliance, regulations, and expectations, especially as it relates to risk-

3

informed decision-making. My risk management organization generally facilitates the

4

identification, analysis, evaluation, and prioritization of risks, with an emphasis on safety, to

5

ultimately inform the investment decision-making process, and works to integrate risk

6

management with asset and investment management through the creation of governance

7

structures, competencies, and tools. The testimony of Gregory Flores (Chapter 2, herein)

8

supports the Companies’ GRC cost requests for the Enterprise Risk Management organization.

9
10

B.

Support To/From Other Witnesses

The Enterprise Risk Management organization is not the “owner” of the Companies’

11

risks; rather, our group facilitates and advises on the risk-related efforts of SoCalGas and

12

SDG&E. Costs associated with my organization are being addressed in the direct testimony of

13

Mr. Flores. Each of the Companies’ identified enterprise-level risks, which are in our enterprise

14

risk registry, has one or more risk owner(s), a member of the senior management team who is

15

ultimately responsible and accountable for the risk, and one or more risk manager(s), who is

16

responsible for ongoing risk assessments and overseeing implementation of risk plans. My

17

testimony describes the risk framework through which the various risk owners and managers

18

identified and assessed their key risks and incorporated activities to mitigate those risks through

19

the operations witness areas in these TY 2019 GRC applications. In addition, the Companies’

20

risk management practices are integrated with asset and investment management. Asset

21

management is discussed in the testimony of Gas System Integrity witness Omar Rivera

22

(Exhibits SCG-05 and SDG&E-05) and Electric Distribution – O&M witness William Speer

23

(Exhibit SDG&E-15). A summary of the Companies’ investment processes is provided in the

24

Rate Base testimony of Patrick Moersen (Exhibit SCG-35) and R. Craig Gentes (Exhibit

25

SDG&E-33).

26

My testimony also provides a roadmap of the RAMP activities included in this GRC and

27

where (i.e., in which SoCalGas and/or SDG&E testimony chapters) these activities are

28

represented. Appendix A to my testimony identifies each TY 2019 GRC witness who sponsors
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1

mitigation activities associated with the Companies’ RAMP Reports,1 including details on

2

RAMP-related activities and costs. The processes used by the Companies’ to integrate RAMP

3

into the GRC is discussed in the RAMP Integration Into GRC testimony of Jamie York (Chapter

4

3 herein). Where appropriate, each witness also provides a discussion of how SoCalGas and

5

SDG&E have continued to build upon a strong safety culture in every part of their organizations.

6

For a discussion of how my testimony fits in to the Companies’ overall vision and policy, please

7

refer to the testimony of SoCalGas witness J. Bret Lane (Exhibit SCG-01) and SDG&E witness

8

Caroline Winn (Exhibit SDG&E-01).

9
10

II.

11

SOCALGAS AND SDG&E PRESENT THE FIRST RISK-INFORMED GENERAL
RATE CASE
This section of my testimony describes how risk, and specifically the Risk Framework

12

Decision, shaped SoCalGas’ and SDG&E’s TY 2019 GRC testimony presentation. This section

13

describes how the Companies have incorporated their GRC cost requests for risk mitigation

14

activities into the Commission’s new risk-informed GRC framework, established through

15

Decision (D.) 14-12-025 (the Risk Framework Decision).2 The Commission has stated that the

16

new risk framework is intended to “result in additional transparency and participation on how the

17

safety risks for energy utilities are prioritized … and provide accountability for how these safety

18

risks are managed, mitigated and minimized.3 Below, I provide a summary of the Risk

19

Framework Decision and its requirements to establish a S-MAP, a RAMP, and Annual

20

Accountability Reporting. These new regulatory procedures focus on risk models and tools as

21

well as risk assessments and mitigation plans for top safety risks. Note that these GRC

22

applications address risks and request funding for activities beyond our top safety risks (for

23

example, reliability projects and safety risks that did not meet the minimum threshold to be

24

included in RAMP).

1

I.16-10-015/I.16-10-016 (cons.), November 30, 2016, “Risk Assessment and Mitigation Phase Report of
San Diego Gas & Electric Company and Southern California Gas Company,” (referred to herein as the
RAMP Reports).
2
The December 9, 2014, “Decision Incorporating a Risk-based Decision-making Framework into the
Rate Case Plan and Modifying Appendix A of Decision 07-07-004,” in Rulemaking (R.) 13-11-006.
3
Id. at 3; see also id. at 10.
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A.

2

The Commission adopted the Risk Framework Decision in December 2014, to

3

incorporate a risk-informed decision-making framework into the Rate Case Plan (RCP) for the

4

GRCs of California’s investor-owned utilities (IOUs).4 The Commission intended this

5

framework to incorporate risk, value transparency, and place safety of the public, employees and

6

contractors as a top priority.5 The 2014 risk-based framework includes the addition of two new

7

Commission proceedings – S-MAP and RAMP– which feed into the GRC applications.6

8

Specifically, the Risk Framework Decision requires each IOU to take the following additional

9

steps, as part of the GRC process:

10

(1)

The New GRC Risk Framework

initiate utility-specific S-MAP applications and participate in a statewide S-MAP

11

proceeding, intended to “allow the Commission and parties to examine,

12

understand, and comment on the models that the energy utilities plan to use to

13

prioritize risks and to mitigate risks;”7

14

(2)

subsequently, initiate a request that an order instituting investigation be opened

15

and submit a RAMP report for each upcoming GRC, describing how the IOU

16

plans to assess, mitigate, and minimize certain key risks; and

17

(3)

18

incorporate the RAMP submission, as clarified or modified in the RAMP
proceeding, into the IOU’s GRC filing.

19

SDG&E and SoCalGas’ TY 2019 GRC testimony presentation is the first to fully

20

incorporate these additional processes into their GRC showing. To integrate this process, for the

21

past several years, the Companies have been participating in Commission proceedings and

22

developing internal processes to incorporate the S-MAP, RAMP, and accountability reporting

23

requirements into their operations, and GRC presentations. This work is still ongoing, as

24

described below.

25
26

Going forward, the Commission will also require the Companies to file annually two
reports, the Risk Mitigation Accountability Report and the Risk Spending Accountability
4

California IOUs consist of SoCalGas, SDG&E, Pacific Gas and Electric Company (PG&E), and
Southern California Edison Company (SCE).

5

Decision 14-12-025 at 35-36.

6

D.14-12-025, at 2-3.

7

Id. at 21.
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1

Report,8 which will require the Companies to implement additional internal tracking processes

2

and tools to measure the effectiveness of our mitigation plans, also discussed further below.

3

1.

4

Safety Model Assessment Proceeding

SDG&E and SoCalGas, along with the other IOUs, are required to file S-MAP

5

applications and supporting testimony beginning on May 1, 2015,9 and “every three years

6

thereafter unless directed otherwise by the Commission.”10 The purpose of S-MAP is “to allow

7

the Commission and parties to examine, understand, and comment on the models that the energy

8

utilities plan to use to prioritize risks and to mitigate risks … [and] to allow the Commission to

9

establish the guidelines and standards for these models.”11 S-MAP applications and testimony

10

should “set forth and describe the approaches, models, and methodologies they plan to use to

11

assess the risks in their utility operations and systems that pose a safety risk to the public and the

12

utility employees …”12 Models contemplated to be presented in S-MAP include “asset condition

13

models; enterprise risk models; data models; information gathering methods; risk taxonomy; and

14

the development and use of a risk lexicon.”13

15

In accordance with the Risk Framework Decision, SoCalGas and SDG&E filed S-MAP

16

applications and served supporting testimony on May 1, 2015 describing the Companies’ overall

17

enterprise risk management framework (including an overview of their existing risk evaluation

18

models, risk taxonomy, and risk lexicon) and presenting examples of models used for risk

19

assessment. A description of the risk tools and processes currently used by the Companies are

20

provided in section II.B.1 of my testimony. Supporting S-MAP testimony for SoCalGas

21

included a description of models used for its transmission integrity management program

22

(TIMP). SDG&E’s showing described its wildfire risk reduction model (WRRM), which is used

23

to provide risk analysis related to SDG&E’s fire risk mitigation program (FiRM). Both

24

SoCalGas and SDG&E provided testimony concerning their cyber security modeling.

8

See id. at 44.

9

Application (A.) 15-05-002 (SDG&E), A.15-05-003 (PG&E), A.15-05-004 (SoCalGas), A.15-05-005
(SCE). These applications were consolidated into docket A.15-05-002.

10

D.14-12-025 at 27.

11

Id. at 21.

12

D.14-12-025 at 30.

13

Id. at 23.
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Subsequent to the filing of S-MAP applications, SDG&E and SoCalGas, along with the

2

other IOUs, have participated in numerous S-MAP workshops and meetings to educate the

3

Commission and stakeholders on the IOU’s respective risk evaluation and mitigation

4

frameworks. On August 18, 2016, the Commission issued an interim S-MAP Phase 1 Decision

5

(D.16-08-018) to implement the following processes:

6

(1)

to direct the IOUs “to take steps to implement a more uniform risk management

7

approach” by performing test drives of an intervenor-proposed risk management

8

methodology14 for the Commission’s consideration for adoption in lieu of the

9

IOUs’ risk evaluation tools;15

10

(2)

to initiate a Phase 2 of the proceeding, in which the IOUs and the stakeholders

11

would complete test drives of any new risk management methodology prior to

12

adoption; and

13

(3)

14
15

to implement modifications to the RAMP procedures, which are reflected in
SoCalGas’ and SDG&E’s TY 2019 GRC applications and supporting testimony.

Phase 2 of the S-MAP is still ongoing before the Commission.

16

2.

Risk Assessment Mitigation Phase

SDG&E and SoCalGas submitted the first ever RAMP Reports on November 30, 2016,16

17
18

in accordance with both the Risk Framework and S-MAP Phase 1 Decisions.17 The RAMP

19

Reports provide information about the Companies’ assessment of their key safety risks and

20

proposed programs for mitigating those risks, consistent with instructions set forth in both the

21

Risk Framework and interim S-MAP Phase 1 Decisions.18 The Commission’s Safety and

22

Enforcement Division (SED) issued an evaluation of the RAMP Report on March 8, 2017,19 to

23

which parties subsequently responded.
14

The Utility Reform Network, Indicated Shippers, and Energy Producers and Users Coalition jointly
proposed their Multi-Attribute Approach.

15

D.16-08-018, Ordering Paragraph (OP) 1.

16

I.16-10-015/I.16-10-016 (cons.), November 30, 2016, “Risk Assessment and Mitigation Phase Report
of San Diego Gas & Electric Company and Southern California Gas Company.”

17

D.14-12-025 at 31-32 and D.16-08-018 at 151-152.

18

D.14-12-025 at 36 and D.16-08-018 at 5.

See I.16-10-015, Attachment A of the March 9, 2017, “Administrative Law Judge’s Ruling Including
Safety and Enforcement Division Report into Record and Scheduling Comments” (the SED Report).
19
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1

A summary of the Companies’ process of integrating their RAMP Reports and

2

SED/stakeholder input into the TY 2019 GRC testimony showing is provided further below.

3

3.

4

Annual Accountability Reports

SoCalGas and SDG&E have also provided with this TY 2019 GRC presentation an

5

Interim Spending Accountability Report for years 2014 through 2016, in accordance with D.16-

6

06-054 and D.17-01-012.20 In the future, the Companies will file annually two reports, the Risk

7

Mitigation Accountability Report and the Risk Spending Accountability Report, in accordance

8

with the Risk Framework Decision. The Companies anticipate filing their first annual

9

accountability reports in 2020, following the approval of various RAMP-related activities and

10

authorized funding amounts in this TY 2019 GRC proceeding. As described in the Risk

11

Framework Decision:21

12
13
14
15

… the Risk Mitigation Accountability Report would compare the utility’s GRC
projections of the benefits and costs of the risk mitigation programs adopted in the
GRC to the actual benefits and costs, and to explain any discrepancies between
the projected risk mitigation and the actual risk mitigation.

16

…

17
18
19

The Risk Spending Accountability Report would compare the utility’s GRC
projected spending for approved risk mitigation projects to the actual spending on
those projects, and to explain any discrepancies between the two.

20

These reports will be “filed and served by the utility in its applicable GRC proceeding in

21

which funding for the risk mitigation activities and spending was authorized” by July 31 for

22

SoCalGas and September 30 for SDG&E.22

23

The accountability reports were discussed in the first phase of the S-MAP proceeding in

24

public workshops and working group calls. However, “the approach to analyzing the reports has

25

not yet been determined. During Phase Two of this proceeding, Commission staff and parties

26

may focus not only on the content and format of these reports, but also on methods for analyzing

27

the accountability reports.”23 As mentioned above, Phase 2 of the S-MAP is currently underway.

20

See discussion in and Appendix C of the testimony of Jamie York, Exhibits SCG-45/SDG&E-44.

21

D.14-12-025 at 44.

22

Id. at 46-47.

23

D.16-08-018 at 158-159.
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B.

The Components of SoCalGas and SDG&E’s Risk Showing in the GRC

2

The RAMP Report was the Companies’ first, formal filing of key, enterprise-level safety

3

risks and mitigation plans to address such risks. While this was the first RAMP Report, the

4

Companies have been investing in safety-related activities and managing risk for decades.

5

Nonetheless, the tremendous efforts that went into the filing of this RAMP Report resulted in

6

increased risk awareness at the Companies and provided a risk-focused perspective. Below, I

7

provide a summary description of the component steps that were involved in developing

8

SoCalGas’ and SDG&E’s RAMP showing in this case:

9

(1)

the risk management framework that our Enterprise Risk Management

10

organization implemented at SoCalGas and SDG&E, which enabled the

11

Companies to be able to produce their RAMP Reports for this TY 2109 GRC

12

showing;

13

(2)

a summary of the Companies’ RAMP Reports; and

14

(3)

a summary of the RAMP showing in the TY 2019 GRC.

15

1.

16

The Risk Management Framework of SoCalGas and SDG&E

In developing this risk-informed TY 2019 GRC testimony, the Companies relied upon

17

their risk framework that is modeled after ISO 31000, an internationally recognized risk

18

management standard. This framework consists of an enterprise risk management governance

19

structure, which addresses the roles of employees at various levels ranging up to the Companies’

20

Board of Directors, as well as risk processes and tools.

21

One such process is the six-step enterprise risk management process that is foundational

22

in the Companies’ annual planning process. This six-step process is aligned with the Cycla

23

Corporation’s 10-Step Evaluation Method,24 which was adopted by the Commission in the S-

24

MAP Phase 1 Decision.25 SoCalGas and SDG&E identify, manage and mitigate enterprise risks

25

using their risk management process that aims to provide consistent, transparent, and repeatable

26

results. The six distinct steps of the risk management process are shown in Figure DD-1 below.

27

24

A.15-05-002/004, Prepared Direct Testimony of Jorge M. DaSilva, served on May 1, 2015.

25

D.16-08-018, OP 4.
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1

2.

2

plan implemented. The officers collectively evaluate the enterprise risk registry
and consider whether all material risks are identified.

3

3.

Risk Prioritization Session – the risk owners discuss the relative ranking of each

4

company’s enterprise risks and achieve consensus around risk priorities. During

5

this session, officers leverage insights gained from the first Risk Assessment

6

Session to ask questions and deepen awareness of the risks nuances and potential

7

impact across the organization. Arriving at a risk prioritization can be an iterative

8

process; risks that may be very different are compared to one another in order to

9

determine a relative ranking (for example, evaluating an IT risk to a customer

10

service risk).

11

4.

Risk Mitigation Planning Session – an in-depth discussion of mitigation plans for

12

enterprise-level risks, which occurs prior to moving into the annual investment

13

planning process. The session continues to highlight risk priorities so officers are

14

informed of the key risks as they make funding and resource allocation decisions.

15

The product of the annual risk management meetings described above becomes an input

16

into the Companies’ investment planning process. At least one member of the risk organization

17

participates in the investment planning process, together with many of the risk owners and risk

18

managers, to align the efforts undertaken on the risk front with decisions made from an

19

operational and financial perspective. The Companies current investment processes are

20

discussed in the testimony of Mr. Moersen (Exhibit SCG-35) and Mr. Gentes (Exhibit SDG&E-

21

33).

22

The formalized risk officer sessions have become an important platform for cross-

23

departmental dialogue and understanding. These sessions facilitate the integration of risk

24

management into the day-to-day decision-making and managing of our business, and further add

25

value by enhancing the development of SoCalGas and SDG&E’s risk-aware culture.

26

Risk Tools

27

Through the enterprise risk management process, the Companies refresh their respective

28

risk registries by modifying (as necessary) risk scores to reflect any changes to the various risk

29

levels, and by identifying and evaluating new and emerging risks that must be managed by the

30

Companies. During the process shown in Figure DD-1, primarily in the Risk Evaluation and

31

Prioritization step, the Companies utilize a risk evaluation tool, known as the 7X7 matrix, to help
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1

guide risk owners and managers through evaluating their risks. The Companies 7X7 matrix is

2

provided in Appendix B of my testimony. The 7X7 matrix includes criteria to distinguish

3

between a score of a level one from that of a level seven and all integers in between. A risk

4

owner/manager provides a score (one through seven) for four impact areas and frequency using

5

the 7X7 matrix. The four impact areas are:

6

1.

Health, Safety, and Environmental;

7

2.

Operational and Reliability;

8

3.

Regulatory, Legal, and Compliance; and

9

4.

Financial.

10

Using the levels defined in the 7X7 matrix, the risk owners/managers apply empirical data to the

11

extent it is available and/or their expertise to determine a score for each of four residual impact

12

areas and the frequency of occurrence of the risk. The scores of the risk owners/managers are

13

designed to reflect the controls, sometimes referred to as baseline mitigations, in place at the

14

time the risk assessment occurred. This is referred to as the residual risk.

15

The scores provided by the risk owners/managers are used by the risk management

16

organization to calculate a residual risk score based on a risk algorithm, another risk tool. To do

17

so, each of the four impact areas are assigned a weight. Because safety of the Companies’

18

employees, contractors, and the public is a top priority, the Health, Safety, and Environmental

19

impact area is weighted twice as much as the other impact areas. The remaining impact areas are

20

given equal weights. The risk score is represented by a single number, which can provide a

21

relative comparison against other risks in the enterprise risk registry.

22

Other risk-related tools the Companies use include a risk taxonomy to better classify

23

risks, a risk lexicon to develop a common understanding of risk-related terms, and a visual

24

summary of the risk known as a “bow-tie” analysis. The left side of the bow tie illustrates

25

potential drivers that lead to a risk event and the right side shows the potential consequences of a

26

risk event. An example of a risk bow tie is provided in Appendix B of my testimony.

27
28

2.

Summary of SoCalGas and SDG&E RAMP Reports

The RAMP Report consisted of 28 of the Companies’ key safety risks, 11 at SoCalGas

29

and 17 at SDG&E, and plans for mitigating those risks. The Companies included risks in the

30

RAMP that were ranked four or higher on their 7X7 matrix in the Health, Safety, and

31

Environmental impact category based on the 2015 enterprise risk registries, based on the
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1

Commission’s ruling in D.16-08-018 (for SoCalGas and SDG&E only) and on discussions with

2

the Commission’s Safety and Enforcement Division and with stakeholders during the third

3

workshop in the S-MAP.26 The 7X7 matrix defined a four in the Health, Safety, and

4

Environmental impact category as “Permanent/Serious Injuries or Illnesses: Few serious injuries

5

or illnesses to the public or employees. Significant and short-term impacts to environment.” The

6

2015 enterprise risk registries, completed in September 2015, were used as the basis for

7

identifying the RAMP risks, because it was the most current risk registry available at the time the

8

Companies were preparing the RAMP Report. A summary of the RAMP risks is provided in

9

Figure DD-2 below:

10

26

A.15-05-002, et al. (consolidated), S-MAP Workshop #3, October 6, 2015.
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1

Risk Information – Description of the risk classification, potential risk

2

drivers, and potential consequences, and how these components work into

3

each respective risk bow tie.


4

Risk Score – Description of the reasonable worst-case scenario (event)

5

chosen to develop the risk score, an explanation of the assigned risk scores

6

by impact area and frequency.


7
8

Baseline Risk Pan – The controls and mitigations established as of 2015 to
address the risk.



9
10

Proposed Risk Plan – The controls and mitigations proposed to enhance or
expand risk management activities.



11
12

Summary of Mitigations – The baseline (2015) and forecast (in 2015
dollars) range of costs to implement the controls and mitigations.



13

Risk Spend Efficiency – An explanation of the estimated annual risk

14

reduction as applied to the specific risk, the calculation of the Risk Spend

15

Efficiency (RSE), and the RSE results.


16
17

Alternatives – The two alternatives considered as part of the risk
evaluation.

18

The Commission required the RSE (or risk reduction benefits) showing referenced above

19

to “[p]resent an early stage ‘risk mitigated to cost ratio’ or related ‘risk reduction per dollar

20

spent.’”28 The Companies developed and piloted RSE calculations to comply with the

21

requirements of the RAMP filing. The RSEs provided in the RAMP Report quantified the

22

amount of risk reduction attributable to a mitigation in risk points rather than in hard dollar

23

savings. The quantification of the RSEs was “new territory,” challenging, and required “many

24

assumptions.”29

25

The RAMP Report used 2015 as its “base year” for each risk’s Baseline Risk Plan and

26

the same forecast period as the TY 2019 GRC for each risk’s Proposed Risk Plan, 2017 through

27

2019. The Base Year for this TY 2019 GRC is 2016. Although the RAMP Report presented
28

D.16-08-018, at 151.

29

I.16-10-015/I.16-10-016 Risk Assessment and Mitigation Phase Report of San Diego Gas & Electric
Company and Southern California Gas Company, November 30, 2016, RAMP Chapter Lessons Learned
(RAMP – F), at SDGE/SCG F-3.
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costs for the identified activities in 2015 nominal dollars (and ranges of dollars for the Proposed

2

Risk Plans), the purpose of RAMP was not to request funding. As the Companies noted in their

3

RAMP Reports, “[a]ny funding requests will be made in the GRC. RAMP mitigation forecasts

4

are provided only to estimate a range that will be refined with supporting testimony in the

5

GRC.”30 Additionally: “The reader should not assume the same level of precision in the RAMP

6

filing as there is with a GRC request.”31

7

3.

8
9

Addressing Feedback From the RAMP Process32

On March 8, 2017, the Commission’s SED issued its Risk and Safety Aspects of RAMP
Report of SDG&E and SoCalGas (SED Evaluation Report).33 The SED Evaluation Report

10

assessed the Companies’ RAMP Reports for completeness, consistency and compliance with the

11

criteria established in Commission directives. The SED Evaluation Report states “Staff’s main

12

job is to assess how well the utilities have described their approach and outcomes, not to make a

13

determination of whether projected funding for mitigations is reasonable.”34 In its report, SED

14

expressed that it “is encouraged by the effort that the Sempra Utilities have put into this RAMP

15

filing to follow the Commission’s guidance and provide parties to the GRC with a better

16

understanding of how risks are identified, prioritized and evaluated. Although some gaps

17

remain, SED recognizes that this is an evolving process.”35

18

The SED Evaluation Report provided feedback on the Companies’ RAMP Report.

19

SED’s feedback included observations on the scope of the risks themselves, risk scores, and

20

metrics. SED expressed concerns regarding the “assumptions made and the data used to develop

30

Id., RAMP Chapter Overview and Approach (RAMP-A), at SDGE/SCG A-2.

31

Id., RAMP Chapter Overview and Approach (RAMP-A), at SDGE/SCG A-11.

32

This section addresses the Risk Framework Decision instruction that the utility’s GRC showing should
provide “information on how it addressed or incorporated the concerns expressed in the RAMP
application by SED, and by other parties.” D.14-12-025 at 40. See also the Compliance testimony of Ms.
York (Exhibit SCG-45/SDG&E-44).
33

Risk and Safety Aspects of Risk Assessment and Mitigation Phase Report of San Diego Gas & Electric
Company and Southern California Gas Company Investigation 16-10-015 and I.16-10-016, March 8,
2017.

34

Id. at 4.

35

Id. at 3.
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the risk score and to calculate the RSEs”36 and suggested certain consequences be added for

2

certain risks.37 SED also commented on the “broad and cross-cutting”38 nature of the Employee,

3

Contractor, Customer, and Public Safety risk.39 Intervenors’ comments largely echoed feedback

4

provided by SED.

5

As discussed in the foregoing sections, the Companies’ enterprise risk management

6

process annually reviews the scope of current risks, existing risk levels, new mitigations, and

7

new risk drivers and/or consequences, where appropriate. For the RAMP risk of Employee,

8

Contractor, Customer, and Public Safety in particular, we agree with SED’s comment. In each

9

company’s 2016 risk registry, this risk was split into three distinct risks: employee safety,

10

contractor safety, and customer safety.

11

SED also commented that:

12



“SoCalGas should further develop metrics for gauging the performance of
safety programs/projects for all control categories,”40

13


14

“In the future, utilities should provide 1) technical documentation of risk
modeling 2) have independent review of model results,”41 and

15


16

“Additional data which could assist in determining current effectiveness of

17

damage prevention programs would be to trend SoCalGas and SDG&E

18

dig-ins per 1000 miles of main per year, and segregate high-pressure dig-

Id. at 30. Several intervenors also commented on the reliance of subject matter expert input, need for
further quantification, and disagreement of the risk scores. See I.16-10-015/I.16-10-016. Office of
Ratepayer Advocates Opening (April 24, 2017) and Reply Comments (May 9, 2017) at 2; Office of
Safety Advocates Opening Comments (April 17, 2017) at 4; and Utility Consumers’ Action Network
Opening (April 24, 2017) and Reply Comments (May 9, 2017), at 8 and 4 respectively.
36

Id. at 63. Coalition of California Utility Employees also commented that “the utilities should include
excessive overtime as a risk driver for employee, contractor and public safety.” See I.16-10-015/I.16-10016. Opening Comments (April 17, 2017), at 5.
37

38

Id. at 41.

39

Office of Safety Advocates stated that it “found the Employee, Contractor, Customer, and Public Safety
risk area to be somewhat broad, potentially incorporating many different utility departments and aspects
of the utilities’ operations.” See I.16-10-015/I.16-10-016. Opening Comments (April 17, 2017), at 6.
40

Id. at 36.

41

I.16-10-015/016. RAMP Workshop. SED Review. March 15, 2017, at slide 20.
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ins from medium-pressure dig-ins and service line dig ins, against total

2

cost of the damage prevention programs per year.”42

3

Exploring performance metrics to be used for evaluating risks as well as additional data

4

collection to support the metric efforts is in scope of the S-MAP. The S-MAP is also the venue

5

which the Companies will provide technical documentation of risk modeling. As described in

6

section IV, the Companies are expanding the use of probabilistic modeling and quantification.

7

The Companies incorporated SED’s suggestion regarding the segregation between high-pressure

8

and medium-pressure dig-ins in the interim spending accountability report being submitted

9

concurrently with this GRC, as described in the Compliance testimony of Ms. York (Exhibit

10

SCG-45/SDG&E-44).

11

Shortcomings were also identified in the SED Evaluation Report, including the “lack of

12

clearly defined mitigation alternatives, and the lack of risk-reduction analysis and RSE

13

calculations for these alternatives when included.”43 Regarding the RSE calculations, SED

14

further states, “The concept of Risk-Spend Efficiency (RSE) has not been completely developed

15

in the S-MAP proceeding… Because of the novelty of the approach, staff feels it is something

16

that needs to be further reviewed and refined. Or, given the attempts in S-MAP to provide a

17

more quantifiable methodology, perhaps it will be supplanted by some other process.”44

18

Through the SED Evaluation Report and comments submitted in response to both the

19

SED Evaluation Report and the Companies’ RAMP Report, stakeholders agreed that the RSEs

20

are evolving, should be further refined in the S-MAP, and have limited usefulness in their current

21

state.45 SoCalGas and SDG&E explicitly stated in their comments on the SED Evaluation

42

SED Evaluation Report at 33.

43

Id. at 115.

44

Id. at 6.

I.16-10-015/I.16-10-016. See SoCalGas and SDG&E Reply Comments (May 9, 2017), at 5-6; Office of
Safety Advocates Opening Comments (April 17, 2017), at 13; Joint Opening Comments of Indicated
Shippers and Southern California Generation Coalition (April 24, 2017), at 3; Coalition of California
Utility Employees Opening Comments (April 17, 2017), at 4; Utility Consumers’ Action Network
Opening Comments (April 24, 2017), at 14; and Office of Ratepayer Advocates Opening Comments
(April 24, 2017), at 1-2, 27.
45

DD-17

1

Report in the RAMP proceeding that they “do not plan to include their nascent RSE calculations

2

in the upcoming TY 2019 GRC.”46

3

Some parties commented on the Companies’ risk evaluation methodology and changes to

4

the RAMP requirements. For example, the Indicated Shippers and Southern California

5

Generation Coalition argued risk scores should be based on the most likely scenario rather than

6

the reasonable worst case.47 The Office of Safety Advocates recommended risks that scored a

7

level of three in the Health, Safety, and Environmental impact area should be included in the

8

RAMP Report, rather than a level four in accordance with the S-MAP Phase 1 Decision.48 Such

9

items, including adding or modifying any RAMP requirements, are “poised to receive further

10

direction pending the outcome of a Phase Two decision in this [the S-MAP] proceeding.”49

11

4.

12

RAMP in the TY 2019 GRC

SoCalGas and SDG&E are the first utilities to formally and fully incorporate the risk-

13

informed framework into their respective GRC showings, as a result of the Risk Framework

14

Decision. Thus, this GRC represents a shift from how the Companies have presented their GRCs

15

in the past. The RAMP process involved multiple organizations throughout the Companies

16

reviewing, assessing, and analyzing the safety risks and associated mitigation plans in significant

17

detail, which provided a new risk perspective in the context of GRC preparation. This multi-

18

organizational evaluation during the RAMP and GRC planning processes revealed some risk

19

exposure that may be mitigated by implementing new projects or expanding existing projects or

20

programs.

21

In that sense, the RAMP process, and the models presented in the S-MAP, worked as

22

intended and was constructive in identifying potential mitigants to further reduce risk to

23

employees, contractors, and the public. The analysis resulting from the RAMP process helped

24

shape this GRC request, and the Companies are seeking funding for incremental activities to

25

provide additional risk mitigation, as referenced in Appendix A of my testimony.
46

I.16-10-015/I.16-10-016. SoCalGas and SDG&E Opening Comments (April 24, 2017), at 4-5; and
SoCalGas and SDG&E Reply Comments (May 9, 2017), at 6-8.

47

I.16-10-015/I.16-10-016. Indicated Shippers and Southern California Generation Coalition Opening
Comments (April 24, 2017), at 9.
48

I.16-10-015/I.16-10-016. Office of Safety Advocates Opening Comments (April 17, 2017), at 5.

49

D.16-08-018, at 151; A.15-05-002 (consolidated), Scoping Memo and Ruling of Assigned
Commissioner, (December 13, 2016), at 9.

DD-18

1

Besides the incremental activities resulting from the RAMP process, a large percentage

2

of the ongoing work already being performed today is associated with risk mitigation for safety

3

items. For example, the Companies currently perform fire hardening efforts, vegetation

4

management, cable replacements, leak surveys, various inspections, field observations, training

5

programs, and other activities that are mitigants to various enterprise-level risks.

6

These TY 2019 GRC applications and supporting testimony provide specific requests

7

related to the activities presented in the RAMP Report as a risk control or a proposed mitigation.

8

Prior to inclusion in this GRC, mitigation activities presented in the RAMP were re-visited, as

9

part of our annual risk assessment process. In that sense, the Companies’ evaluation of the risk

10

mitigation efforts did not stop on November 30, 2016, with the submission of the RAMP Report.

11

The Companies continued assessing their existing and emerging risks through their annual

12

enterprise risk management process, discussed in section II.B.1 above, and incorporated the

13

updated knowledge into the GRC requests. The process used by the Companies to incorporate

14

RAMP mitigation activities into the GRC is addressed by Ms. York in Chapter 3 of this Exhibit.

15

The testimony of each witness area with RAMP-related requests provides a discussion of

16

the risks, associated mitigation efforts, and estimated costs. Appendix A of my testimony

17

presents summary tables demonstrating our RAMP-related request and the witness area

18

testimonies where those requests can be found. SoCalGas and SDG&E TY 2019 GRC witnesses

19

address specific RAMP mitigation activities in a dedicated testimony section and in the

20

discussion of sponsored costs. Further, the GRC witnesses that are sponsoring RAMP activities

21

discuss the expected benefits of their respective mitigation activities and any alternatives that

22

were considered.

23
24

C.

25

The Companies’ risk management programs have matured since the TY 2016 GRC, and

Maturity and Progress of Risk, Asset, and Investment Management
Processes

26

we strive for continuous improvement. This measurement of progress is evidenced by a third-

27

party maturity assessment completed in 2017 of risk-related practices at both SoCalGas and

28

SDG&E, attached hereto as Appendices C and D, respectively.

29

The maturity assessment was based on the following four dimensions:

30

1.

Risk Management Maturity;

31

2.

Asset Management Maturity;
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3.

Investment Management Maturity; and

2

4.

Integration Maturity.

3

The maturity assessment not only compared the Companies’ progress over time (from

4

2014 to 2017), but also assessed the Companies’ maturity relative to other utilities’ level of

5

maturity in the industry. The level of maturity in the utility industry was defined largely by

6

conformance with International Organization for Standardization (ISO) 31000, Risk

7

Management.

8
9

According to the maturity assessment, the Companies have made progress in all four
dimensions. The key findings of the maturity assessment are that the Companies have:


10

Developed consistent frameworks for management risks across the

11

Company to inform the development of asset plans and making investment

12

decisions;


13
14

Enhanced the integration of risk in to the Company’s operations and
decision-making processes;

15



Piloted methodologies to enhance risk assessments; and

16



Committed to developing a comprehensive asset management system that
aligns with industry-leading practices.50

17
18

Lastly, the maturity assessment identified opportunities for the Companies to continue to

19

develop their risk, asset, and investment management processes. Many of the identified areas for

20

further improvement are initiatives that the Companies are already working towards, or that are

21

in scope of the S-MAP, which will be handled in a statewide proceeding (metrics and risk

22

tolerance, for example). The Companies have incorporated the maturity assessment in the

23

updated strategic trajectory, Figure DD-4, provided in Section IV of my testimony.

24

The Companies continue to evolve their risk management programs and must do so while

25

navigating the changing, uncertain environment of S-MAP and future RAMP requirements.

26

Nonetheless, the Companies’ current and planned initiatives demonstrate our commitment to

27

continue to mature.

50

Risk Maturity and Integration of Risk, Asset, and Investment Management at SoCalGas: An
Assessment Report, at 5. Risk Maturity and Integration of Risk, Asset, and Investment Management at
SDG&E: An Assessment Report, at 5. Prepared by Davies Consulting, Accenture Consulting.
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1

prior commitments shown in Figure DD-3, under the “Historical & Current” and “2016 GRC &

2

PTY” headings.

3

Building a Risk Culture

4

The landscape has noticeably changed over these last three years, with a focus on

5

managing risk. A risk culture has been created by the Enterprise Risk Management organization

6

partnering with operations (i.e., gas and electric operations) as well as the financial and

7

regulatory organizations. For example, we have an Operational Risk Management group, which

8

focuses on operational and asset-related risk initiatives, and an Enterprise Risk Management

9

group that works on strategic and financial-related risk initiatives. We also hired employees in

10

our Enterprise Risk Management organization with operational knowledge and financial

11

expertise. With a structured risk organization, the right people, and strong partnerships, the

12

Companies have experienced many accomplishments from a risk perspective, including value-

13

added refinements of the enterprise risk management process and risk tools, completion of pilots

14

of risk initiatives, increased quantification, and additional advisory opportunities.

15

Continuous Improvement of Risk Processes

16

Each year, the Companies strive for continuous improvements with their enterprise risk

17

management process, discussed in section II.B.1. An example of these improvements are the

18

documentation of risk scenarios in 2016. Risk scenarios provide context for the risk score and

19

allow others to understand what the risk manager was thinking when scoring the risk. In

20

addition, the risk managers are now asked to provide data to explicitly support risk scores to

21

increase the use of data and quantification. This has been used to calibrate expert opinion and to

22

ensure that a higher level of data-based judgment is used to develop risk scores. An additional

23

officer session, the Risk Planning Session, has been initiated as a part of the annual enterprise

24

risk management process as an attempt to more transparently link our risk management process

25

to our investment planning process. A description of the Risk Planning Session is provided in

26

section II.B.1 above.

27

As the management of risk has developed, the Companies now use more systematic,

28

structured, and transparent tools to address risk. As an example, a risk taxonomy has been

29

implemented to provide a framework for identifying, organizing, and studying risks in a

30

systematic manner. In addition to the risk taxonomy, the Companies have implemented a

31

common risk lexicon in accordance with the Commission’s direction in the S-MAP. These tools
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and processes have allowed for risks to be addressed in a systematic, transparent and repeatable

2

manner.

3

Continued Integration of Risk, Asset, and Investment Management

4

Pilots were also conducted by the risk organization to further the integration of risk, asset,

5

and investment management. In 2016, the Companies started an initiative to further embed risk

6

management into the Companies’ operations by piloting the creation of two operating unit risk

7

registries – one within Gas Operations and one within Electric Operations. Operating units are

8

either defined by assets or functions that the Companies have in place. The difference between

9

operating unit risk registries and the enterprise risk registry is that the operating unit risk

10

registries are intended to capture risks that pertain to each operating unit at a more granular and

11

specific level, while the enterprise risk registry is intended to provide leadership with a broad

12

view of the Company’s risk profile and key risks that may have significant adverse effects at the

13

business unit (company) level.

14

The operating unit risk registries are intended to provide each operating unit with a tool

15

to capture its specific risks and enable a more structured management of lower consequence risks

16

that occur more frequently and are dealt with at the operating unit levels. As the operating unit

17

risk registries evolve and mature, they will inform the assessment of risks at the enterprise level

18

and provide improved risk quantification and granularity across the Company. The effort is

19

intended to improve the identification and assessment of risks within various operating units

20

across the Companies, and will facilitate the integration of risk management with asset

21

management. Although formal asset management practices and initiatives are still developing, it

22

is a current focus of the Companies, as discussed in more detail in section IV below.

23

Increase Use of Quantification

24

The Companies are working towards increased quantification regarding risk modeling,

25

risk scoring support, and risk reduction. The Companies have been using data and quantitative

26

approaches, including Monte-Carlo analysis and probabilistic modeling, to address specific

27

risks.52 Moreover, the Companies use both internal and third-party data to support risk scores

52

An example is SDG&E’s analysis, undertaken to determine whether the increased safety benefit (risk
reduction) from purchasing a twin-engine helicopter was greater than the incremental cost. This example
was presented to stakeholders in the S-MAP during a Joint Utilities’ Approach Workshop held at the
Commission on February 15, 2017, in A.15-05-002 (consolidated).
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and quantify the potential risk reduction of safety risks. The Companies are also participating in

2

a technical working group for performance metrics as part of the S-MAP in which preliminary

3

risk metrics have been developed. The Companies’ are tracking and documenting those metrics

4

internally. These examples reflect the Companies’ commitment to continue expanding the use of

5

quantitative analysis in day-to-day business practices and analyzing risks.

6

Advisory Support

7

The Enterprise Risk Management organization is involved in safety and operational

8

meetings throughout the Companies and serve as advisors on risk-related topics. For example,

9

representatives from the risk organization sit on various internal committees including SDG&E

10

Fire Council, Capital Allocation Core Team, Corrective Maintenance Program Council,

11

Corporate Compliance Council, Corporate Asset Security Team, and Climate Adaption.

12

Representatives from the Enterprise Risk Management Organization are also involved in the

13

development of the audit plan of Sempra Energy’s Audit Services department, which is a risk-

14

informed plan. The idea is for Audit Services to be aware of the Companies’ top risks and focus

15

auditing resources and efforts on those areas. The risk organization also provides ad hoc support

16

for Company initiatives, such as providing guidance on how a particular project may align with

17

or impact our Companies’ risks, facilitating a risk assessment of the “problem” the project at

18

hand is solving, or performing risk modeling efforts to provide further risk-based quantification

19

for an internal department.

20

Further discussion regarding SoCalGas and SDG&E’s risk culture is provided in

21

Appendix E, which contains information responsive to certain filing requirements listed in D.16-

22

06-054.53 A discussion of the Companies’ safety culture as it relates to risk management is

23

provided in section V.

24

IV.

25

PROSPECTIVE VISION AND FUTURE COMMITMENTS
The Companies continue to build on the progress made thus far to develop their risk,

26

asset, and investment management programs and the overall integration of the three (see maturity

27

assessments in Appendices C and D). Efforts over the next GRC cycles will focus on continuing

28

to develop repeatable, consistent, and transparent processes. The strategic trajectory presented in

29

my TY 2016 GRC testimony has been updated in Figure DD-4 below to reflect new

53

D.16-06-054 at 156-57, Items 7 and 8.
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1

The Companies will expand the piloted efforts by implementing operating unit risk

2

registries for all business units between 2017 and the end of 2019. This will better integrate our

3

risk management practices with asset management, with the intent to develop better risk-

4

informed investment decision-making. SoCalGas and SDG&E leadership are supporting this

5

effort because of their commitment to continue to drive risk management philosophy and

6

practices through the respective organizations, and to continue to strengthen our safety culture.

7

The Companies are committed to work with the Commission and all parties to enhance

8

the focus on safety. As part of this commitment, SoCalGas and SDG&E will continue to expand

9

the use of probabilistic models, data and quantification. SDG&E is proud of the sophisticated

10

modeling developed to assess the risk of wildfires. While this level of quantification may not be

11

appropriate for all risks Company-wide, we are committed to exploring areas where further

12

quantification will be helpful in addressing other enterprise-level risks.

13

Over the next few years, the ERM department is committed to developing metrics that

14

can be used to measure the effectiveness of our risk management efforts. This may include

15

performance metrics to measure particular risks, methods of evaluating the effectiveness of risk

16

mitigants, or overarching metrics, such as a risk reduction per dollar spent. We believe that such

17

metrics can be used as a valuable input into our investment processes. This is further discussed

18

in Section IV.C below.

19

The second phase of the first S-MAP, which is currently pending before the Commission,

20

includes many risk-related items in scope of the proceeding. These items include risk

21

management methodology, performance metrics including risk spend efficiency, risk lexicon,

22

accountability reporting procedures, and more. When a final decision on the first S-MAP is

23

issued, the Companies will implement the Commission’s orders. Depending on the outcome,

24

these implementation efforts may take considerable time, resources, and change management. In

25

accordance with the Risk Framework Decision, the second S-MAP applications are scheduled to

26

be filed on May 1, 2018. The second S-MAP is expected to address risk tolerance.

27

B.

Future Asset Management Initiatives

28

Many efforts are underway with regards to asset management and the Companies are

29

committed to moving forward with a more formalized asset management program. This

30

commitment is demonstrated through newly named Asset Management Vice Presidencies with

31

dedicated Asset Management organizations at each company as well as initiatives to enhance our
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1

asset information systems and analytics. Specifically, SoCalGas and SDG&E plan to implement

2

API 1173 Public Safety Management System and ISO 55000 Asset Management standards,

3

respectively. Both of these efforts are multi-year initiatives that will strengthen our risk, asset,

4

and investment management processes. Gas System Integrity witness Mr. Rivera (Exhibits

5

SCG-05 and SDG&E-05) and Electric Distribution O&M witness Mr. Speer (Exhibit SDG&E-

6

15) will address their respective initiatives and the funding requested to support the

7

implementations.

8

C.

9

As the Companies enhance risk and asset management, it will provide information to

Future Investment Management Initiatives

10

inform investment management. Transparency and accountability of risk mitigation efforts and

11

quantification of risk reduction benefits are priorities of the Companies. RSE and accountability

12

reporting are being addressed in the currently pending S-MAP.

13

We see value in the concept of measuring efficiency of risk mitigations to help prioritize

14

spending and provide input into investment decision-making. The RSE, also referred to as risk

15

reduction per dollar spent, is “a ratio developed to quantify and compare the estimated

16

effectiveness of a mitigation at reducing risk to other mitigations for the same risk… The

17

calculation of the RSE includes the quantification of the amount of Risk Reduction attributable

18

to a mitigation, and the identification of the anticipated costs to achieve the reduction.”54 The

19

Companies strive to improve the measurement of risk efficiency in the future through

20

continuously building experience of quantifying benefits and stronger inputs/data. We further

21

aspire to connect the risks from the enterprise risk registry (informed by the operating unit risk

22

registers) with investment decisions and to prioritize the risk mitigations with the ultimate goal

23

of optimizing portfolios.

24

As we progress on the risk-development trajectory first presented in our TY 2016 GRC

25

(shown in DD-3), we anticipate further improvement of our risk programs to track performance

26

metrics. The Companies view this as necessary step in order to measure mitigation results,

27

which will be required for the production of the Risk Mitigation Accountability Report,

28

discussed in Section II above. Requests with respect to the increased internal resources needed
54

I.16-10-015/I.16-10-016 Risk Assessment and Mitigation Phase Report of San Diego Gas & Electric
Company and Southern California Gas Company, November 30, 2016, RAMP Chapter Overview and
Approach (RAMP – A), at SDGE/SCG A-7.
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to produce the Risk Spending Accountability Report are addressed in the testimony of

2

Accounting and Finance/Legal/Regulatory Affairs/External Affairs witnesses Stacey Lee

3

(Exhibit SCG-33) and Sandra Hrna (Exhibit SDG&E-31).

4

V.

RISK MANAGEMENT INFORMS OUR SAFETY CULTURE

5

Safety is a core value of the Companies. We treat safety as a way of life. Core values are

6

those behaviors that define a company culture, and the Commission has stated that “An effective

7

safety culture is a prerequisite to a utility’s positive safety performance record.”55 The

8

Commission defines “Safety Culture” as follows:56

9
10
11
12
13
14

[T]he collective set of that organization’s values, principles, beliefs, and norms,
which are manifested in the planning, behaviors, and actions of all individuals
leading and associated with the organization, and where the effectiveness of the
culture is judged and measured by the organization’s performance and results in
the world (reality). Various governmental studies and federal agencies rely on
this definition of organizational culture to define “safety culture.”

15

SDG&E and SoCalGas’ leadership hold regular safety meetings at many levels, including

16

Executive Safety Council meetings, which have been in place for well over a decade, and annual

17

Contractor Safety Summits, which have included hundreds of participants, representatives from

18

other California utilities and the Safety and Enforcement Division of the CPUC. Our executive

19

management, and specifically the Companies’ Executive Safety Councils, is committed to and

20

accountable for the development and maintenance of safety culture. The Companies put safety

21

first and have an aspirational goal to have zero safety incidents for every task, every job, every

22

day. This is aligned with the Commission’s overarching safety mission: “Ultimately we are

23

striving to achieve a goal of zero accidents and injuries across all the utilities and businesses we

24

regulate, and within our own workplace.”57 SoCalGas and SDG&E have developed their shared

25

attitudes, values, goals, and practices for a safety culture throughout their history as a

26

compilation of the Companies’ experiences, programs, policies, procedures, guidelines, and best

27

practices, to improve the safety of its service and performance.

55

I.15-08-019 (Order Instituting Investigation of Pacific Gas and Electric Company’s Safety Culture,
August 27, 2015), at 4.
56

Id.

57

Safety Policy Statement of the California Public Utilities Commission,
http://www.cpuc.ca.gov/uploadedFiles/CPUC_Public_Website/Content/Safety/VisionZero4Final621014_
5_2.pdf.
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Effective risk management practices help to reinforce a strong and positive safety culture.

2

As noted above in section III, both SoCalGas and SDG&E have undertaken a thoughtful and

3

measured approach to the adoption of risk management structures and processes at all levels, to

4

further the development of a risk-aware culture. As discussed in section II.B.1, safety is a

5

component of our risk scoring tool, weighted twice as much as the other impact areas, and the

6

Companies consider safety as we evaluate risks across the organization.

7

The Companies’ strong safety culture reflects the development, integration, and activities

8

of a variety of components and characteristics from within an organization, including risk

9

management practices. Our Companies strive to exhibit consistent attention to safety and

10

security in everyday operations, which practice is strengthened by proven employee-based

11

programs, safety training programs and education of our workforce.58 The risk mitigation

12

activities described in the RAMP Reports (such as the Behavior Based Safety program, Stop the

13

Job, and employee training programs) as well as other mitigation activities evaluated as part of

14

our risk management process help to foster and result in our strong safety culture.59 The

15

Companies have implemented the Environmental & Safety Compliance Management Program

16

(ESCMP), which is an environmental, health and safety management system to plan, set

17

priorities, inspect, educate, train, and monitor the effectiveness of environmental, health and

18

safety activities. As a measurement of safety culture, SoCalGas and SDG&E regularly assess

19

their safety culture through the National Safety Council Barometer Safety Culture Survey, which

20

measures the overall health of the Companies’ safety climate and identifies areas of opportunity

21

to eliminate injuries and improve focus and commitment to safety. The Companies share results,

22

develop targets, implement plans and measure progress through routine surveys. And, as shown

23

in the testimony of Ms. Taylor (Exhibit SDG&E-30) and Mr. Speer (Exhibit SDG&E-15),

24

SDG&E is in the process of implementing the Operational Field & Emergency Readiness

25

(OFER) Program, which will align operational groups on a flexible, sustainable, and measurable

26

scene management process, utilized on all worksites, incidents, and emergencies, where SDG&E

27

personnel, facilities, and infrastructure are impacted. More information regarding the
See the Human Resources, Disability and Workers Compensation and Safety testimony chapters of
Tashonda Taylor (SDG&E-30) and Mary Gevorkian (SCG-32) provide additional information regarding
these programs.
58

See, e.g., RAMP Chapters SCG-2 “Employee, Contractor, Customer, and Public Safety” and SDG&E-3
“Employee, Contractor and Public Safety.”
59
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Companies’ employee-based safety training programs and workforce education can be found in

2

Ms. Gevorkian’s and Ms. Taylor’s testimony chapters, and throughout other operational

3

witnesses’ testimony chapters.

4

The Companies’ commitment to safety culture through compensation-related metrics and

5

key performance indicators to drive improved safety performance is also demonstrated in the

6

testimony of Compensation and Benefits witness Debbie Robinson (Exhibit SCG-30/SDG&E-

7

28), as well as in the Companies’ governance showing regarding compensation. Metrics are also

8

discussed in Appendix E.

9

Throughout the Companies’ TY 2019 testimony showing, SDG&E and SoCalGas

10

witnesses provide detail regarding how each organization contributes to driving safety culture

11

through their respective operations.

12

VI.

13

CONCLUSION
With our TY 2019 GRC applications and supporting testimony, SoCalGas and SDG&E

14

have put forth the first formal risk-informed GRC, a paradigm shift from the traditional GRC

15

presentation. We will continue to support the Commission’s efforts to improve the management

16

and mitigation of safety, reliability and security risks through demonstrating transparent,

17

repeatable, and consistent processes. SoCalGas and SDG&E have made progress to enhance the

18

maturity of their respective risk, asset, and investment management processes and are committed

19

to further progression.

20

This concludes my testimony.
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VII.

WITNESS QUALIFICATIONS
My name is Diana L. Day, and my business address is 8330 Century Park Court, San

Diego, California 92123.
In June 2014, I was appointed Vice President, Enterprise Risk Management for SoCalGas

5

and SDG&E. In that role, I am responsible for setting the policy, governance, structures,

6

process, and guidelines for SoCalGas’ and SDG&E’s risk management practices.

7

I have held various positions with the Sempra companies since 1997, including Assistant

8

General Counsel – Commercial of SDG&E (until June 2014), General Counsel of Sempra

9

Energy Global Enterprises and Vice President and Associate General Counsel of Sempra Energy.

10

I received a bachelor’s degree in economics (summa cum laude) from Washington State

11

University. I received a juris doctor degree from the University of Virginia School of Law.

12

Prior to joining Sempra Energy, I was an attorney with the San Diego office of Latham &

13

Watkins, where I served on that firm’s Equal Employment Opportunity Committee. I am a

14

trustee of the Fleet Science Center in San Diego, where I serve as Treasurer, and on the

15

Executive Committee.

16

I have previously testified before the Commission.
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GLOSSARY OF TERMS
Acronym

Definition

Commission

California Public Utilities Commission

CPUC

California Public Utilities Commission

D.

Decision

DERs

Distributed Energy Resources

EHS&T

Environmental, Health, Safety and Technology

ESCMP

Environmental & Safety Compliance Management Program

FiRM

Fire Risk Mitigation Program

GARP

Generally Accepted Records Keeping Principles

GRC

General Rate Case

IOU

Investor-Owned Utilities

ISO

International Organization for Standardization

OFER

Operational Field & Emergency Readiness

OP

Ordering Paragraph

PG&E

Pacific Gas & Electric Company

PTY

Post-Test Year

R.

Rulemaking

RAMP

Risk Assessment Mitigation Phase

RCP

Rate Case Plan

RSE

Risk Spend Efficiency

SCE

Southern California Edison Company

SDG&E

San Diego Gas & Electric Company

SED

Safety and Enforcement Division

S-MAP

Safety Model Assessment Proceeding

SoCalGas

Southern California Gas Company

TIMP

Transmission Integrity Management Program

TY

Test Year

UAS

Unmanned Aircraft System

WRRM

Wildfire Risk Reduction Model

APPENDIX A.1
Mapping of RAMP Risks in the TY 2019 GRC
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1 EXECUTIVE SUMMARY
1.1 OBJECTIVE
SoCalGas has stated its commitment to integrating risk management into the Company’s
operations and implementing qualitative and quantitative processes to assess its risks and
measure the results of its risk management efforts.1 The objective of the Company’s Enterprise
Risk Management (ERM) program is to “create a consistent methodology for evaluating risk
across SoCalGas’ businesses that integrates risk with asset and investment management using
a combination of bottom-up and top-down processes.”2 With a continued commitment to
achieving its objective of maturing its processes, SoCalGas engaged Davies Consulting to
assess the evolution of the Company’s risk, asset and investment management processes.
The objectives of the assessment of SoCalGas’ risk, asset and investment management
processes, procedures and practices were to:



Provide SoCalGas leadership with an independent assessment of the company’s risk,
asset, and investment management processes and methodologies;




Evaluate the integration of its risk, asset, and investment management areas;



Present SoCalGas with specific improvement opportunities to assist the company as it
continues to mature its methodologies.

Assess the maturity and integration levels across SoCalGas of its risk, asset, and
investment management using Davies Consulting’s defined maturity model; and

1.2 APPROACH
Davies Consulting used its proprietary Integrated Strategic Management Maturity Model
(ISM3)™ evaluation framework, incorporating applicable international standards, to assess the
maturity of SoCalGas’ risk, asset, and investment management. The evaluation focused on the
processes, methods, and tools used in Gas Operations and identified potential opportunities for
continued improvement, allowing SoCalGas to make fact-based decisions on how to mature its
processes and risk mitigation prioritization efforts. In conducting its assessment, Davies
Consulting focused on the following questions:



How well does SoCalGas integrate risk, asset, and investment management into its
strategic and operational decision-making processes?





How mature are SoCalGas’ methodologies and tools?
Are SoCalGas’ methodologies and tools applied transparently and consistently?
How does SoCalGas compare to the current state of the utility industry?

1.3 FINDINGS
Davies Consulting observed that SoCalGas had matured over the past few years in in
integrating its risk, asset and investment management processes and demonstrated a
1

2016 GRC – Testimony of Diana Day pg. DD-7

2

2016 GRC – Testimony of Diana Day pg. DD-9
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commitment to continuing its evolution. This was evident in SoCalGas recognizing opportunities
for improvement and developing initiatives to continue its path toward developing more mature
processes to guide decision-making across the Company.
Davies Consulting’s major findings are discussed in greater detail in Sections 6 and 7, but in
summary, SoCalGas has:






Developed consistent frameworks for managing risks across the Company to inform the
development of asset plans and making investment decisions;
Enhanced the integration of risk into the Company’s operations and decision-making
processes;
Piloted methodologies to enhance risk assessments and
Committed to developing a comprehensive asset management system that aligns with
industry-leading practices.

1.4 REPORT ORGANIZATION
The report is organized as follows:



Section 1 is the Executive Summary.



Section 3 (Assessment Methodology and Approach) outlines the methodology used by
Davies Consulting to perform its assessment of SoCalGas.



Section 4 (Assessment of the Utility Industry) provides a brief overview of the risk, asset,
and investment management maturity of the utility industry. This section identifies some
leading practices in the industry and describes an aspirational evolution of the industry
to a state where risk, asset, and investment management are fully integrated.



Section 5 (Risk, Asset, and Investment Management at SoCalGas) discusses
SoCalGas’ practices in risk, asset, and investment management.



Section 6 (Current Maturity Assessment) provides an assessment of SoCalGas’ maturity
in risk, asset, and investment management, and examines SoCalGas’ practices in Gas
Operations.



Section 7 (Evolution of Integrated Risk, Asset, and Investment Management at
SoCalGas) discusses areas for further maturity at SoCalGas in risk, asset, and
investment management and identifies demonstrated efforts at SoCalGas to achieve
greater maturity.

Section 2 (Introduction) frames the background, scope, and objectives of the
assessment.
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2 INTRODUCTION
2.1 BACKGROUND
Although energy utilities have implicitly been managing risks that are inherent in their
operations, the explicit focus on making funding decisions based on risk management is a
relatively new model of operations that the California utilities are conforming to.
In 2012, with an increased focus on linking safety risk management efforts to funding requests,
the California Public Utilities Commission (CPUC) began this evolution by asking one of the
largest California utilities to support its General Rate Case (GRC) with a “risk-informed”
submission.
Since then, the CPUC has adopted several new elements to promote risk-informed rate setting
in California including proceedings to provide guidance on risk modeling methodologies, new
requirements for risk mitigation reporting and increased scrutiny of risk management
accountability for utilities.
SoCalGas has been involved in this regulatory evolution and has taken steps to enhance its
processes to meet future expectations. In 2014, SoCalGas engaged Davies Consulting to
assess the maturity of its processes and provide insights on industry risk management practices
and potential improvements that the Company can make to more closely integrate its risk, asset
and investment management processes.
With a continued commitment to improve its practices, SoCalGas engaged Davies Consulting in
2017 to perform a detailed maturity assessment of its processes and procedures to understand
where the Company has improved since the 2014 assessment and where further opportunities
exist to continue its evolution.
In reviewing this document, it is important to define and understand several key terms to provide
context for this report and establish a baseline insight of Davies Consulting’s methodology:
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Risk Management is “the process whereby organizations methodically address the
risks attaching to their activities with the goal of achieving sustained benefit within each
activity and across the portfolio of all activities.”3 More specifically, risk management is
the identification, evaluation, analysis, and prioritization of risks and the corresponding
effort to minimize, monitor, and control their probability and/or impacts.4 Risk
management has traditionally been formalized as Enterprise Risk Management (ERM)
which is typically a function the Chief Financial Officer (CFO) or Chief Risk Officer
(CRO).



Asset Management is the “coordinated activity of an organization to realize value from
assets.”5 It includes understanding asset classes and their respective condition. Asset
management has traditionally been viewed as an operational responsibility in utilities.

Ibid.

4

Paraphrased from International Organization for Standardization, ISO 31000: Risk management – principles and
guidelines (Geneva, Switzerland: 2009), 1‐2.
5
ISO 55000 “Asset management — Overview, principles and terminology,” International Organization for
Standardization.
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Investment Management concerns the allocation of financial resources to address
identified, evaluated, and optimized operational and strategic risks. Investment
management has tended to be a role of the CFO.



Integration, in the context of risk, asset, and investment management, is the use of
optimized investment management to fund risk mitigation efforts, which are informed by
asset management processes, within a constrained resource environment. As noted on
page 18, “Integration of risk, asset, and investment management is visible when a
company identifies its risks, including risks associated with operational assets, develops
mitigations that include the asset strategies to address failures and make investments
based on the risks identified.” The inputs and outputs of each area informs and supports
the others.

2.2 ASSESSMENT SCOPE AND OBJECTIVES
2.2.1 Scope
In preparation for its 2019 GRC, SoCalGas sought to assess the evolution of its risk, asset, and
investment management processes. SoCalGas engaged Davies Consulting to assess:


SoCalGas’ risk and asset management practices across gas transmission and
distribution;




the investment management process across the entire enterprise; and
the evolution of SoCalGas’ Enterprise Risk Management (ERM) process across the
company.

Davies Consulting focused on the following questions:



How well does SoCalGas integrate risk, asset, and investment management into its
strategic and operational decision-making processes?





How does SoCalGas measure the effectiveness of its risk management evolution?



How does SoCalGas compare to the current state of the utility industry?

How mature are SoCalGas’ methodologies and tools?
Are SoCalGas’ methodologies and tools transparent, consistent, auditable, and
repeatable?

2.2.2 Objectives
The objectives of Davies Consulting’s assessment of SoCalGas’ risk, asset, and investment
management processes, procedures, and methodologies were to:


Provide SoCalGas leadership with an independent assessment of the company’s risk,
asset, and investment management processes and methodologies;




Evaluate the integration of its risk, asset, and investment management areas;



Present SoCalGas with specific improvement opportunities to assist the company as it
continues to mature its methodologies.

Assess the maturity and integration levels across SoCalGas of its risk, asset, and
investment management using Davies Consulting’s defined maturity model; and
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3 ASSESSMENT METHODOLOGY AND APPROACH
Davies Consulting used its Integrated Strategic Management Maturity Model (ISM3)™,
incorporating applicable international standards, to evaluate the maturity of SoCalGas’
investment, asset, and risk processes. In addition to assessing what SoCalGas is doing, based
on existing guidelines and standards, from an investment, asset, and risk management
perspective, the ISM3™ framework allowed Davies Consulting to evaluate how SoCalGas has
implemented applicable standards and how the three processes have been integrated. The
assessment identifies potential improvement opportunities, allowing SoCalGas to make factbased decisions on how to mature its processes and prioritize mitigation efforts under
constrained resources and timelines.
Davies Consulting’s assessment framework captures the current state of the assessed
company against a set standard evaluation and identifies areas for process and methodology
improvement that allow a utility to establish a vision for the company’s evolution of its risk,
asset, and investment management practices.

3.1 RISK, ASSET AND INVESTMENT MANAGEMENT EVALUATION
Davies Consulting uses ISM3™ to evaluate a utility’s maturity in three areas; risk management,
asset management, and investment management on a 5-level maturity scale. The maturity
scale is based on Davies Consulting’s expertise, knowledge of the industry, and recognized
international standards such as the International Standardization Organization’s (ISO)
standards for Risk and Asset Management (ISO 31000 and ISO 55000, respectively) and the
State Government of Victoria, Australia’s Guide to Investment Planning Process.6 The maturity
scale captures the current state of the utility industry and provides a vision for the evolution of
risk, asset, and investment management practices. Although descriptions of maturity levels vary
in each evaluation area, they are generally7:








Level 0 – no standard, no process




Risk Management
Asset Management

Level 1 – Ad-Hoc, Initiating, Initial
Level 2 – Beginner, Enabling, Managed
Level 3 – Intermediate, Integrating, Defined
Level 4 – Advanced, Optimizing, Quantitatively Managed

Level 5 – Leading, Pioneering, Optimized
Table 1, Table 2, and Table 3 contain specific descriptions for each maturity level in each of the
following areas:

6

Guide to Investment Planning Process, Overview, at http://www.dtf.vic.gov.au/Investment‐Planning‐
andEvaluation/Understanding‐investment‐planning‐and‐review/Guide‐to‐the‐investment‐planning‐process,
accessed on May 31, 2015.
7

A 2005 article described the levels of process maturity as: Initial (Level 1), Managed (Level 2), Defined (Level 3),
Quantitatively managed (Level 4), and Optimizing (Level 5). See Charles McKinney, “Capability Maturity Models
and Outsourcing: A Case for Sourcing Risk Management,” Information Systems Control Journal 5, (2005): 28‐34.
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Investment Management
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ISM3™ Risk Management Maturity Definitions
Table 1 Risk Management Maturity

Level
Characteristics

0
No Formal
Process or
Methodology

1

2

3

4

5

Not
part
of
the
organizational
culture.
Risk
Management
isolated, undocumented
and is characterized by
as one that is not
repeatable.
Not
established in a formal
process or repetitive
timeline. Some evidence
exists that risks are
discussed
and
considered,
but
the
results are not codified or
used
across
the
enterprise.

Not
part
of
the
organizational
culture.
Risk Management isolated
as an annual process
conducted to inform at the
Board of Director level and
based upon an ad hoc
process.
A
single
corporate risk registry may
exist, but inputs are
subjective in nature with no
evidence of data to support
the inputs. Operational
risks
are
managed
separately at the business
unit level with limited
process of communication,
understanding,
or
relationship
to
other
business units.
Risk
Identification, Evaluation,
Analysis and Prioritization
are
subject
matter
expertise driven and do not
account for uncertainty or
interrelationships of risks.
No metrics are used to
measure performance.

Part of the organizational
culture. One formalized and
documented
process
established
across
all
business units that is
grounded
on
published
standards.
Most/all
business units of the
enterprise maintain their
own risk registers and use
those
to
communicate
enterprise and operational
risks across the enterprise.
Risk
assessment
is
characterized by a more
qualitative/subjective
approach.
Risk
identification,
evaluation,
analysis and prioritization
are subject matter expertise
driven and do not account for
uncertainty
or
interrelationships of risks.
Lagging performance metrics
are used to measure
performance.

Part of the organizational
culture. One formalized and
documented
process
established across all business
units that is grounded on
published standards. Business
unit enterprise and operational
risks are communicated across
the
enterprise
and
are
characterized by a balance of
quantitative
and
qualitative/subjective
approach. Risk Identification,
Evaluation,
Analysis,
and
Prioritization
are
primarily
subject matter expertise driven,
attempt
to
account
for
uncertainty
and
the
interrelationships
of
risks.
Deterministic methods of risk
characterize the risk-informed
decisions.
Lagging
performance measure are
predominantly
used
to
measure
performance.
Evaluates
risk
mitigation
alternatives. Validates the
effectiveness
of
risk
mitigations.

Part of the organizational culture.
One formalized and documented
process established across all
business units that is grounded on
published standards. All levels of
the organization provide input.
Business unit enterprise and
operational
risks
are
communicated
across
the
enterprise and are characterized
by a qualitative and probabilistic
analysis.
Risk
Identification,
Evaluation,
Analysis
and
Prioritization are data driven,
account for uncertainty, and
interrelationships of risks. Leading
and lagging performance metrics
are used to evaluate risk
management effectiveness and
are
monitored
continually.
Tolerance levels of risk are
associated
potential
loss
exceedance.
Operational and
investment decisions are riskbased and focused on the risk
exposure reduction. Noted as
industry leader and used as a
benchmark by other companies
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ISM3™ Asset Management Maturity Definitions
Table 2 Asset Management Maturity

Level
Characteristics

0
No Formal
Process or
Methodology

1

2

3

4

5

Evidence of Asset
Management only at
operational unit level.
Ad hoc process
established in some
business units. Critical
assets understood and
prioritized based upon
subject matter expertise.
Asset Management
Plans and Strategies are
not developed or
codified. Asset
management efforts are
resourced annually.
There is no evidence of
review and improvement
on a cyclical basis.
Asset management
reactive in nature.

An ad hoc but formalized and
documented
process
is
established for business units.
Critical assets are understood
and prioritized based upon
subject
matter
expertise.
Individual asset alternative
strategies are evaluated using
subject matter expertise. Asset
Management
Plans
and
Strategies are developed for
individual
assets.
Asset
strategies
are
resourced
annually. Evidence is present
that the Asset Management
process is monitored and
continually improved.

Part of the organizational culture.
One formalized and documented
process established across all
business units that is grounded
on published international
standards. Certified or provides
evidence of adhering to
international
standards.
Critical assets
understood
and
Asset
Management
alternative
strategies are evaluated using
subject matter expertise. Asset
Management
Plans
and
Strategies are developed for
individual
assets
and
implemented. Asset strategies
are resourced annually. Asset
Management is continually
improved.

Part of the organizational
culture. One formalized and
documented
process
established
across
all
business units that is
grounded on published
international
standards.
Certified
or
provides
evidence of adhering to
international
standards.
Critical assets understood
and
Asset Management
alternative strategies are
evaluated using subject
matter
expertise.
Resource constraints are
accounted for
in lifecycle plans. Asset
Management Plans and
Strategies are developed
as an integrated system,
codified, implemented, and
monitored with a short and
long term view. Asset
Management is continually
improved.

Part of the organizational
culture. One formalized and
documented
process
established
across all business units that is
grounded on published
international standards.
Certified or provides evidence
of adhering to international
standards. Mature Asset Life
Cycle for critical assets
understood
and
Asset
Management
alternative
strategies are evaluated in a
probabilistic environment that
enables understanding of
uncertainty,
and
interrelationships of asset
failures. Asset Management
Plans and Strategies are
developed as an integrated
system,
codified,
implemented, and monitored
with a short and long term
view. Benefits of AM program
can be demonstrated and
measured.
Asset
Management is continually
improved.
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ISM3™ Investment Management Maturity Definitions
Table 3 Investment Management Maturity

Level
Characteristics

0
No Formal
Process or
Methodology

1
Characterized as a Bunch
of
Staff Sitting Around a
Table
(BOSSAT).
Decisions
based
on
judgement. Process is
not
transparent,
repeatable, consistent or
auditable.

2
Objectives and priorities are
communicated, but a formal
auditable process is still not
present. Decisions remain
judgment based in terms of
the value to the company
and allocation remains within
business unit silos.

3

4

5

Transparent, repeatable, and
consistent method that is in
business unit silos. Allocations
are made at an Executive Level
based on judgment but are tied
to
corporate
objectives.
Investments are prioritized
against a value definition.

Transparent, repeatable,
consistent, and auditable
method
across
the
enterprise that is based
upon
subject
matter
expertise
and
is
deterministic in nature of
evaluation. Allocations are
based upon an optimal
objective function of that
seeks to maximize the
return of an objective within
the constrained resources.
Investment
alternatives
evaluated objectively.
Accountability for the
claimed investment benefit
is documented and tracked.
Investments are aligned with
strategy.

Transparent, repeatable,
consistent, and auditable
method across the enterprise
that is data drive and
uncertainty in investments are
accounted for. Allocations are
based upon an optimal
objective function that seeks
to maximize the return of an
objective within the
constrained resources.
Investment alternatives
evaluated objectively.
Accountability for the claimed
investment benefit is
documented and tracked.
Investments are aligned with
strategy.
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The ISM3™ Scorecard’s objective is to initiate discussions with executive leadership concerning
specific areas where an opportunity exists to mature methodologies, processes, and
procedures. Moving from one level to another takes time, resource commitment, and cultural
shifts with a well-defined change management process. Discussions surrounding the evaluation
and maturity process should focus on elements to support an evolution, as opposed to the
ranking or categorization. An organization that can achieve the elements defined in the highest
category will achieve a level of sophistication and maturity that will result in efficient and optimal
resource allocation.

3.2 INTEGRATION EVALUATION
Risk, asset, and investment management can reach high levels of maturity in any given utility
but without integration of those three, a utility will not achieve a high overall maturity. The lack of
overall maturity can be evident, for instance, in a utility’s inability to manage its risks and assets
effectively to make informed investment decisions.
As such, the fourth dimension of Davies Consulting’s maturity assessment model is the
integration of risk, asset, and investment management. Integration is a more significant attribute
than the other three elements. Its maturity aligns with corporate governance, establishment of
aligned priorities and demonstrates a utility’s overall maturity.
Table 4 provides specific descriptions for the five maturity levels of integration.
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ISM3™ Integration Maturity Definitions
Table 4 Integration Maturity

Level
Characteristics

0

1

2

3

4

5

Risk, Asset, and
Investment
management are
not integrated at
all, even if they
exist.

Some evidence that
risk, asset, or
investment
management may
inform one of the
other areas, but the
information is not
used to make
decisions

Two areas demonstrate
integration to inform and
make
decisions.
Typically, this includes
asset
management
informing the investment
selection
and
risk
management isolated at
the
enterprise
level.
Additionally,
portfolio
selection is project and
programs based and
value
is
determined
outside of any risk
management
assessment or mitigation
evaluation. There is no
formal
process
for
integration and there is no
demonstration
of
evaluation
of
improvement.

Data and information
are available to inform
processes
and
procedures. Decision
making
process
demonstrate
an
awareness and an
attempt to incorporate
unified information and
data. Integration is not
a repeatable
methodology and any
attempts are qualitative
in nature. Decisions are
informed within
business and prioritized
to enhance the
performance of the
business unit. There is
evidence of evaluation
and improvement of the
integration.

Data and
information
Inform the all
processes and
procedures and are
incorporated into
most decisionmaking processes.
Integration is
qualitatively driven
to communicate the
asset, operational
and enterprise risk
profile of the utility.
Decisions are
informed across
business and
prioritized to
enhance the
performance of the
enterprise. All
processes are
continually
monitored and
improved.

Data and information inform all
areas and are unified into all
decision-making processes.
Uncertainty and the
interrelationships associated
within and across programs
inform a complete awareness to
leadership. Integration is
quantitatively driven,
communicates the asset,
operational and enterprise risk
profile of the utility, accounts for
uncertainty and the
interrelationships of risks,
addresses subject matter expert
bias and produces and
optimized portfolio of
investments that estimates the
risk reduction from the portfolio
of investments using
probabilistic and rigorous
analytic methods. Decisions are
informed across business and
optimized for the performance of
the enterprise. All processes are
continually monitored and
improved.
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3.3 ASSESSMENT APPROACH
Davies Consulting’s assessment process is comprised of three key phases, detailed in the
sections below:
1. Collect and review data;
2. Evaluate maturity; and
3. Produce report.
Figure 1 depicts the detailed tasks incorporated into the three steps listed above. While some
components of each phase are sequential, several parts of the three phases run in parallel to
each other.
Figure 1 ISM3TM Assessment ProcessTM

Davies Consulting Consultant Team

ISM3 Assessment Process

A

B

Risk Management
International Standard
ISO 31000

Asset Management
International Standard
ISO 55000

D

C
Standards Proposed by
Victoria (Australia)
Department of Treasury and
Finance

E

RM Checklist Based
on ISO 31000

F
IM Checklist Based on Davies
Consulting Expertise and
Australian Standard

AM Checklist
Based on ISO 55000

H

G

ISM3 Maturity Levels

ISM3 Interview Guide

3
1

Review
Documents

5

Request
Documents and
Interviews

6

Request Additional
Documents As Needed

Conduct Preliminary
Maturity Evaluation

4

Begin Assessment
Report

11

Conduct
Interviews

Update Assessment
Report

Davies
Consulting
Executive Team
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7

12

ISM3 Evaluation
Report

Finalize
Assessment
Report

10

Review
Assessment
Report

9

Adjust Maturity
Evaluation

8

Conduct Challenge Session
of Preliminary Maturity
Evaluation

2

Provide Documents/
Personnel for
Interviews

3.3.1 Collect and Review Data
The first phase of the assessment involves the collection and review of data and information
through document requests and interviews with key utility personnel who have roles in the three
evaluation areas. To initiate the data collection and review process, Davies Consulting
examined existing documentation on company policies, processes, and procedures. SoCalGas
personnel provided these documents ahead of the Davies Consulting team interviews. Primary
sources of information reviewed by the team included the Company’s risk management
15

documentation such as the Enterprise Risk Management Framework, the Enterprise Risk
Management Handbook, the Company’s most recent Risk Assessment and Mitigation Phase
(RAMP) report as well as various documented policies and procedures on asset management.
These materials constitute the major components of SoCalGas’ Planning Process.
As part of the data collection and review process, Davies Consulting met with over 20 members
of the organization in various interviews and meetings over a period of two months. Davies
Consulting used its proprietary guide in all interviews. At least two Davies Consulting personnel
were present for each interview. Interviewees also provided Davies Consulting with additional
documents or provided demonstrations of tools and processes. The breadth and depth of
interviews provided a more comprehensive view of SoCalGas’ risk processes across Gas
Operations than the initial document review.

3.3.2 Evaluate Maturity
The second phase of the assessment is where information collected through interviews and
document reviews is used to evaluate the subject utility’s maturity in risk management, asset
management, investment management, and the integration of those three management
processes. Davies Consulting developed a preliminary evaluation of SoCalGas’ processes
against the evaluation framework described above. In initial comprehensive review working
sessions, Davies Consulting assigned maturity scores to SoCalGas across the key areas
identified in the evaluation framework. At this session, the team also identified areas where its
understanding was incomplete. To address these knowledge gaps, Davies Consulting
requested additional documentation and follow-up interviews from SoCalGas. Davies Consulting
completed its assessment with additional review working sessions and then conducted a final
internal challenge session with a team of Davies Consulting consultants who were not part of
the preliminary assessment team. This widened the range of insights and critique and helped
the team consider additional aspects of the evaluation to ensure the completion of a fair and
responsible assessment.
3.3.3 Produce Report
The assessment’s third phase is the development of this assessment report. The assessment
report synthesizes the team’s findings about SoCalGas’ risk, asset, and investment
management practices.
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4 ASSESSMENT OF THE UTILITY INDUSTRY
Davies Consulting established the ISM3™ evaluation framework founded on international
standards and informed by its more than 25 years of consulting practice and the hundreds of
client engagements. While the scorecard methodology allows for a continual growth to a very
mature level of individual risk, asset and investment processes and the integration of them,
Davies Consulting determined that the current level of maturity demonstrated throughout the
utility industry, at its best, is at the Maturity Level 3. Some utilities have demonstrated efforts to
evolve to levels 4 and 5 but those efforts are at their infancy and have not yet been embedded
or established as standard operating procedures for those utilities. While some would question
that a mid-point maturity level is not “good enough,” it must be pointed out that the Institute for
Asset Management standard alignment for maturity, that Davies Consulting supports, has the
Maturity Level 3 defined as meeting the requirements to be ISO 55000 compliant. Indeed, the
additional levels of maturity are opportunities for all industries to continually mature processes
and methods. Davies Consulting’s definitions for Levels 4 and 5 provide detail as to how
processes are performed to achieve a level that results in optimal management processes.

4.1 RISK MANAGEMENT
Most utilities conduct risk management at an enterprise level and in isolation from key
operational processes. Some utilities see risk management as an annual reporting requirement
that does not inform decision-making through all levels of a given company. Utilities also face
challenges with quantification and communication of risk, risk mitigation and reduction benefits,
and overall effectiveness of risk management programs. While some utilities have identified Key
Risk Indicators (KRIs) and Key Performance Indicators (KPIs) as metrics to track overall risk
management performance, many struggle with quantifying specific risk reduction benefits at the
project or program levels. These approaches leave most utilities at maturity Levels 1 or 2.

4.2 ASSET MANAGEMENT
Many utilities have developed asset management programs, which vary widely in sophistication.
The most advanced programs embrace the tenets of ISO 55000, which aligns with a maturity
level of 3 in ISM3™. More specifically, the ISM3™ framework describes Level 3 maturity in
asset management as demonstrating the tenets (but not necessarily the formal certification) of
ISO 55000. The ISM3™ framework aligns here with the Institute of Asset Management (IAM)’s
asset management maturity framework, which also characterizes Level 3 as the satisfaction of
ISO 55000 requirements. If governance, disciplines, and processes are well-defined and
implemented, the value of ISO 55000 will be realized, regardless of external certification.
Currently, only a few utilities fall in ISM3™ Level 3 maturity and most utilities range in maturity
between Levels 0 and 2.

4.3 INVESTMENT MANAGEMENT
Most utilities lack a formalized and consistent process for making investment decision, mostly
using subject matter experts (SMEs) on an ad-hoc basis to prioritize investments with limited
communication of objectives and strategic priorities. Davies Consulting has seen
demonstrations of a maturity level 3 in application, but the predominant process in the industry
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is more ad hoc and not transparent, repeatable, auditable or consistent. This approach leaves
most utilities within maturity Levels 1 and 2.

4.4 INTEGRATION
Integration of risk, asset, and investment management is visible when a company identifies its
risks, including risks associated with operational assets, develops mitigations that include the
asset strategies to address failures and make investments based on the risks identified. The
integration is an area that presents more challenges because it requires the most change
management to implement. In the current state of the industry, integration is minimal to nonexistent in most companies. Some utilities can demonstrate integration of two areas while
others subjectively tie the three areas. For instance, some utilities can discuss connections
between asset, risk and investment management but with minimal to no demonstration of data
and information flows between the three management areas. No utility has reached a full
integration maturity level. Davies Consulting has seen demonstrations of a maturity level 3 in
application, but for the most part most utilities fall between 0 and 2 in the maturity of integration
of risk, asset, and investment management, as illustrated in the tables below.
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Table 5 Assessment of the Utility Industry - Risk Management

Table 6 Assessment of the Utility Industry - Asset Management
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Table 7 Assessment of the Utility Industry - Investment Management

Table 8 Assessment of the Utility Industry - Integration
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4.5 EVALUATION METHOD AGAINST THE INDUSTRY ASSESSMENT – CURRENT
As described above, the current industry maturity levels range from 0 to 3 in risk, asset, and
investment management and the integration of those three. Therefore, the remainder of the
assessment report focuses on the “Current Utility Industry Levels of Maturity Demonstrated”
(Level 0-3) and not the “Maturity Opportunity for Industry Evolution” (levels 4 and 5). Currently,
Level 3 can be characterized as leading practice. Comparing against the current level of the
industry allows us to identify areas where a utility is leading as well as areas where it is aligned
with industry peers.

4.6 EVALUATION METHOD AGAINST THE INDUSTRY ASSESSMENT –
OPPORTUNITY
The industry’s evolving regulatory landscape is heavily influencing the evolution of risk, asset,
and investment management practices. Recent developments highlight the importance of
moving to more sophisticated modeling capabilities to improve risk, asset, and investment
management in the utility industry. Among these are the CPUC’s Order Instituting a Rulemaking
(OIR) to develop a risk-based decision-making framework.8
Levels 4 and 5 of Davies Consulting’s ISM3™ scorecard support this evolution and highlight
characteristics that demonstrate movement towards more quantitative approaches for managing
risks, assets, and investment decisions. Evaluating a utility against these aspirational levels of
maturity allows us to identify areas for further improvement and communicate opportunities for
doing so.

8

Decision 14‐12‐025, Order Instituting Rulemaking to Develop a Risk‐Based Decision‐Making Framework to
Evaluate Safety and Reliability Improvements and Revise the General Rate Case Plan for Energy Utilities,
Rulemaking 13‐11‐006, December 4, 2014.
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5 RISK, ASSET AND INVESTMENT MANAGEMENT AT
SOCALGAS
5.1 COMPANY OVERVIEW
Southern California Gas Company (SoCalGas) is the nation’s largest natural gas distributor and
provides service for approximately 21.6 million customers, covering roughly two-thirds of
California by land area. San Diego Gas and Electric (SDG&E) is a regulated electric and natural
gas distribution utility providing service to 3.6 million consumers across 4,100 square miles from
Orange County to the Mexican border. Together, the two Companies operate approximately
115,800 miles of natural gas pipelines.
Based in Los Angeles, SoCalGas is a Sempra Energy utility that is regulated by the California
Public Utilities Commission (CPUC) and employs more than 8,000 employees who deliver
natural gas services to its customers.
SoCalGas’ leadership has stated its commitment to managing risks and providing services to its
customer with the priority of ensuring the safety of the public and its workforce of employees
and contractors. One if SoCalGas’ stated core values is to “treat safety as a way of life.”9 This
commitment has been proven with actions over the years through leadership’s commitment to
evolving and continuously improving the Company’s risk management practices as will be
discussed in this report.
Over the years, SoCalGas has matured its risk, asset and investment management processes
and its safety culture. As a part of its commitment to safety, the Company has been participating
in the National Safety Council’s (NCS) safety survey since 2013. The survey compares
SoCalGas’ safety culture to other companies using NCS’s “Safety Barometer” database. Most
recently, SoCalGas’ results showed that it was among the top 6% of the 580 companies that
took the survey.10
SoCalGas has established a Natural Gas System Operator Safety Plan that conveys the safety
performance expectations of SoCalGas’ Senior Management Team, and describes all of the
safety plans, programs, policies, standards, and procedures that are designed to accomplish
those expectations.11
With an eye toward maintaining and operating a safe system, SoCalGas utilizes comprehensive
processes and methodologies for managing the integrity of its pipeline system as demonstrated
in the Company’s Transmission Integrity Management Program (TIMP) and the Distribution
Integrity Management Program (DIMP). These programs drive the Company’s risk-informed
decision-making by prioritizing maintenance and replacement activities on a risk-basis to
address identified threats.
In 2014, the CPUC approved SoCalGas’ Pipeline Safety and Enhancement Plan (PSEP) to
identify pipeline sections throughout the system that have no records for pressure-testing, and
9

2016 GRC Application – Risk Policy Testimony. DD-4

10

SoCalGas RAMP Report - SCG 2-14

11

SoCalGas’ Natural Gas System Operator Safety Plan – 1.
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slate them to be pressure-tested or replaced. The plan also proposes to upgrade, replace, or
retrofit hundreds of mainline valves in the system with technology that allows them to be opened
or closed remotely by system operators from a central control location, or that automatically
shuts off the flow of natural gas in the event of a large pressure drop.12
In addition to the continuous improvement of its risk management process, in 2015, the
Company conducted a third-party assessment of its asset management practices and how well
they conform to API RP 1173 and ISO 55000. As a result, the Company identified a Director to
lead the implementation of the recommended tenets in those standards to enhance the safety of
its gas operations and centralize the management of its gas assets.

12

SoCalGas Website - PSEP
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5.2 RISK MANAGEMENT AT SOCALGAS
Characteristics of an effective risk management process, that produces demonstrable risk
reduction, include transparency, repeatability, and consistency. The process should be
continually reviewed, risks must be monitored, and emergent risks identified to ensure each is
being mitigated. To do so, an organization should establish robust processes and
methodologies that are a part of organizational culture.

5.2.1 Background
To formalize risk management at SoCalGas, the Company launched its Enterprise Risk
Management (ERM) efforts in 2009. As a start, the ERM organization conducted several
interviews with various Company leaders to identify and document key risks that the Company
manages as a part of its operations. As a part of the process, the ERM organization established
and formalized the Company’s risk registry which became the central hub for the Company’s
risk management information and the foundation for annual risk reporting to the Company’s
Board of Directors.
In 2014, the Company expanded its ERM program by growing the ERM team and adding
substantial knowledge and expertise to bolster the Company’s approach to risk management.
The organizational changes included the appointment of a new VP of risk management and two
new directors with operational and financial backgrounds to enable the integration of risk
management into the Company’s operations and investment planning. Since then, the Company
has invested in risk management training and the addition of risk managers to support the
evolution of risk management and the development of more advanced risk assessment
approaches.
Building on the Company’s existing process which is based on ISO 31000, the internationally
recognized risk management standard, the new VP and directors of risk management continued
the process of formalizing and structuring risk management at the Company. This included the
development of a formal overarching risk management framework that states the Company’s
risk management policy, identifies risk management roles and responsibilities and outlines the
Risk Management Policy Committee (RMPC) charter.
Additionally, the new organization formalized the Company’s risk management handbook which
documents the Company’s risk management process and is used as a general guide for risk
management training purposes.
Over the past few years, the Company has continued to enhance its risk management practices
by developing operational risk management, creating new risk management sessions,
improving the Company’s risk registry and risk evaluation mythologies and investing in new
tools to more systematically manage the Company’s risks.

5.2.2 ERM Framework
SoCalGas’ Board of Directors has oversight of the Company’s risk management process and is
supported by the Company’s Risk Management Policy Committee (RMPC).
The RMPC is made up of the Company’s Chief Executive Officer, Chief Operating Officer and
General Counsel and is chaired by the Vice President of Enterprise Risk Management and
Compliance. In addition to overseeing the overall risk management framework, the RMPC
meets regularly to oversee the identification, assessment and mitigation of the Company’s risks
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to achieve its objective of providing safe and reliable services to its customers at affordable
rates.
SoCalGas’ risk management governance structure also includes a Leadership Risk Team which
is comprised of officers and directors from all business functional areas who are responsible for
leading periodic risk and mitigation dialogues, ensuring a holistic view of risk management at
the Company and the review of the assessment of the Company’s key risks and mitigation
plans.
SoCalGas’ VP of ERM and Compliance is responsible for leading ERM. ERM’s primary
responsibilities include:





Facilitation and review of key risk assessments;
Development of appropriate risk management tools;
Facilitation and review of key risk mitigation plans; and
Maintenance of the enterprise risk registry.

Typically, the ownership and oversight of risks identified in each business functional area belong
to the Officers of those areas and they assign specific risk management responsibilities to
directors and managers in their organizations. The ERM governance structure is depicted in
Figure 2.
Figure 2 SoCalGas’ Enterprise Risk Management Governance Structure

In addition to this existing ERM governance structure and framework, the ERM organization is
facilitating the development of operational risk management where each business functional
area will be responsible for developing and maintaining its own risk registry and utilizing it to
drive decision-making. To date, the Company has developed a preliminary operational risk
registry for medium-pressure pipeline and is in the process of improving it and conducting the
same effort across the Company.
The purpose of this effort is to further embed risk management into the Company’s operations
and identify and assess risks at a more granular level. In the future, operating unit risk registers
will support the identification and management of enterprise-level risks. Figure 3 depicts a vision
of how operational risk management will be integrated with enterprise risk management at
SoCalGas.
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Figure 3 Implementing Operational Risk Management

5.2.3 ERM Process
In accordance with ISO 31000, SoCalGas established its 6-step risk management process and
built it into its annual planning process. Figure 4 depicts the Company’s risk management
process.
Figure 4 SoCalGas’ Risk Management Process

Every year, the ERM team reaches out to the various operating units across the Company to
update existing risk information and identify emerging risks. Through the process, the ERM
team refreshes the Company’s risk registry by modifying as necessary the current risk scores to
reflect any changes to the various risk levels, and identifying and evaluating new and emerging
risks that the Company must manage.
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Over the past few years, SoCalGas has made efforts to more transparently and explicitly link its
financial planning process to its ERM process.
In 2014, the ERM group established 3 key officer sessions as a part of the annual risk
management process. The Risk Assessment Session, the Risk Prioritization Session and the
Risk Mitigation Planning Session. In these sessions, risks are identified, assessed and
prioritized to determine the Company’s top risks and discuss current efforts to control those
risks and mitigations that may be needed to further reduce them.
These risk sessions provide the necessary risk information that feeds into the investment
planning process. As a part of the investment planning process, the Company’s enterprise risk
registry is used as an input to the discussions that take place at the Executive Finance
Committee (EFC) where funding allocation decisions are made to meet compliance
requirements and address safety and reliability concerns that the Company must manage as a
part of running its operations.
This high-level view of the annual planning process is depicted in Figure 5 below and is further
discussed in the following sections.
Figure 5 Annual Planning Process13

The role of these three key risk sessions is further described below:
1. Risk Assessment Session, where each risk owner discusses their risk, the progress
they’ve made in reducing it and elements of the previous year’s mitigation plan that have
been implemented. The output of this session is a refresh to the risk scores using the
Company’s Risk Evaluation Framework (REF) which is further described in section
5.2.4.3.

13

S-MAP Workshop 1 – SoCalGas and SDG&E presentation
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2. Risk Prioritization Session, where risk owners discuss the relative ranking of each
utility’s enterprise risks with senior management and achieve consensus around risk
priorities.
3. Risk Mitigation Planning Session, where risk owners present their key risk mitigation
plans and alternatives considered to the senior management team and discuss the
feasibility and prudency of their proposed plans. This session helps shape the utility’s
priorities going into the annual investment planning process and helps identify gaps
and/or areas of overlap in risk mitigation plans.

5.2.4 ERM Tools
SoCalGas has developed and implemented several tools that are used to support the risk
management process. These tools include the risk taxonomy, risk bowties, the Risk Evaluation
Framework (REF) as well as various tools to assess risk treatments and monitor risk
management progress.
5.2.4.1 Risk Taxonomy
In 2015, SoCalGas developed its risk taxonomy the purpose of which is to provide a framework
for identifying, organizing and studying risks in a more systematic and comprehensive manner.
SoCalGas’ taxonomy categorizes risks as either operational or cross-cutting. Operational risks
are associated with specific assets; whereas cross-cutting risks are not linked to specific assets
and may affect a range of assets. This structured way of identifying and studying risks helps
ensure that various risk scenarios are considered when conducting risk assessments. Figure 6
depicts SoCalGas’ risk taxonomy.
Figure 6 SoCalGas’ Risk Taxonomy14

14

SDGE SCG RAMP Report, pg. SDGE/SCG B-3.
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5.2.4.2 Risk Bowties
Risk bowties are used in various industries to conduct risk analyses and are recognized as a
commonly used risk analysis practice in ISO 31010. Risk bowtie analysis supports the
identification of the risk drivers and the potential consequences that the risk event might result
in. Risk bowties are useful tools for determining what risk mitigation measures should be put in
place. They enable risk managers to identify and document risk drivers (or triggers) that can
lead to an undesirable event. Risk managers can then identify potential mitigations that could
reduce the likelihood or frequency of a driver triggering the undesirable event.
An illustrative example of a risk bowtie analysis conducted by SoCalGas for one of its top safety
risks is depicted in Figure 7 below. The figure shows the risk event as the center of the bow-tie
with risk consequences on the right side and risk triggers on the left with multiple lines depicting
several risk controls that address those risk triggers.

Figure 7 Illustrative Risk Bowtie Analysis15

5.2.4.3 Risk Evaluation Framework (REF)
SoCalGas uses a 7x7 risk evaluation matrix to assess and prioritize risks by scoring them on
two dimensions; the likelihood of the risk occurring and the various levels of consequences it
may lead to. The REF enables a consistent, transparent and repeatable way of evaluating and
comparing risks across the Company.
As depicted in Figure 8 below, the REF is used to establish a weighted score by evaluating the
likelihood of each risk event and the consequences of the risks in terms of four attributes:
15

SDGE SCG RAMP Report, pg. SDGE/SCG A-5.
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Safety, health and environmental impacts;
Operational and reliability impacts;
Regulatory, legal and compliance impacts; and
Financial impacts.

In its enterprise risk registry, SoCalGas identifies the reasonable, worst case scenario16 for each
risk event and scores that representative scenario for the potential magnitude of the risk event.
As a part of developing operating unit risk registers in 2016, SoCalGas began piloting the
assessment of more likely17 as well as reasonable, worst case risk scenarios in an early step to
move towards more probabilistic risk evaluations.
Over the years, SoCalGas has incorporated lessons learned from using the REF into updated
versions of it. In 2014, it changed from a 5x5 to a 7x7 evaluation matrix and in 2015, it updated
its risk scoring algorithm to allow for better distinction and comparison between risks by more
appropriately reflecting the magnitude of risks.

16
The reasonable, worst case scenario is typically defined by the most severe potential outcomes of a
risk that can reasonably be expected to occur. Such scenarios are typically associated with low frequency
high consequence events such as pipeline ruptures leading to explosions.
17

The more likely scenario is typically defined by the potential outcomes of a risk that are more likely to
occur. Often, it is reflective of higher frequency, lower consequence risk events when compared with the
reasonable, worst case such as pipeline leaks that may not lead to explosions.
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Figure 8 SoCalGas’ Risk Evaluation Framework
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5.2.4.4 Risk Treatment and Monitoring
In 2016, SoCalGas filed the State’s first Risk Assessment and Mitigation Phase (RAMP) report
at the CPUC where it documented its top safety risk treatment plans for which it intends to seek
funding for in its next rate case. The report displayed early steps towards piloting a methodology
to quantify risk reduction benefits achieved by the Company’s existing risk control measures
and proposed risk mitigation plans. The methodology introduced the concept of prioritizing funds
using a risk reduction per dollar metric referred to as the “Risk Spend Efficiency” (RSE).
The CPUC’s Safety Enforcement Division (SED) commended the effort the Company went
through to develop its RAMP report, noting that there remain improvements that need to take
place strengthen the methodology and the fact that the on-going Safety Model Assessment
Proceeding (S-MAP) is still in the process of defining standards for such models to be applied in
the future. Following is an excerpt from the SED response:
“Staff recognizes that this RAMP filing is the first of its kind and that it has been
difficult to quantify risk reductions in a manner that will fully support RSE
calculations. Staff commends Sempra utilities, as well as the other utilities, for
their efforts to gather the data necessary to make more quantitative predictions of
risk reduction in future filings, as an ongoing aspect of the S-MAP
proceedings.”18
Though the Company has not yet adopted the methodology or developed a fully working model
that can be used as a part of the annual planning process, several examples of such efforts are
worthy of noting here.
In some areas of the Company, risk-based prioritization tools are used to determine an
appropriate ranking of spend based on various metrics that take safety and reliability impacts
into account. One example of such an approach is used in gas distribution operations where the
Distribution Risk Evaluation and Management System (DREAMS) analyzes medium pressure
pipe segments using relative assessment of probabilities and consequences of pipeline risk
events to prioritize risk mitigation efforts on a segment-by-segment basis.19
There may be opportunities to adapt or develop similar analysis models other risks; however,
these are not likely feasible for all risks across the various operating units of the Company as
they target very specific operational issues and require significant amounts of data. Thus, the
Company primarily relies on its high-level prioritization process to broadly allocate funds to
projects and programs by evaluating their impact to safety, reliability as well as other factors
after which operating units are responsible for further prioritizing their allocated budgets at a
more granular level using their own methodologies and in some cases specific models such as
DREAMS.
While there are various metrics being tracked and monitored at SDG&E, the integration of those
metrics with the Company’s risk registry is primarily facilitated by the ERM group. In 2016, the
Company identified existing metrics that can be used to monitor risk performance as a part of

18

SED report on SoCalGas’ RAMP application – pg. 7

19

SoCalGas’ RAMP Application – SDGE/SCG D-19
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the on-going S-MAP and in its 2017 ERM process, it began to formally incorporate those
metrics in the risk discussions and document them in the Company’s updated risk registry.
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5.3 ASSET MANAGEMENT AT SOCALGAS
SoCalGas has established a Natural Gas System Operator Safety Plan that conveys the safety
performance expectations of SoCalGas’ Senior Management Team, and describes the safety
plans, programs, policies, standards, and procedures that are designed to accomplish those
expectations.20
Over the years, SoCalGas has matured its risk, asset and investment management processes
and its safety culture. In addition to the continuous improvement of its risk management
process, in 2015, the Company conducted a third-party assessment of its asset management
practices and how well they conform to API RP 1173 and ISO 55000. Based on the
assessment, the Company identified a Director to lead the implementation of the
recommendations to enhance the safety of its gas operations and comprehensively manage its
gas assets in conformance with API1173 and ISO 55000.
The process for asset management can be broadly characterized as 3-stage process, depicted
in Figure 9.
1. Input: Several inputs and considerations are taken, depending upon the asset
group;
2. Governance: These inputs are then applied through an internal governance process;
3. Output: This creates work plans and operational output.

Figure 9: Three-stage High Level Asset Management Process
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Execution of work
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Risk Management Priorities
Regulatory Requirements
Customer Needs
Investment Mgmt. Project List

Similar to the recommended process in API 1173, the Company follows a “plan-do-check-act”
framework as presented in Figure 10 which is further described below.

20

SoCalGas Natural Gas System Operator Safety Plan – 1.
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Figure 10: SoCalGas’ Gas Operations Asset Management
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As Figure 10 shows, the Company’s Asset Management program can be viewed, at a high
level, in three phases, and while this program is comprised of many processes that fit together
linearly, there are several cyclical elements that ensure Asset Management in an ongoing
process. Inputs are comprised of drivers and processes, such as asset data, prior and existing
work and budgets, and capacity requirements; external drivers, such as regulatory requirements
and customer needs; and the results of the investment management prioritization process,
which is external to the Asset Management program.
The combination of these inputs informs the Engineering and Planning Departments, the T&D
Committee, as well as pertinent personnel such as project managers. These groups generate a
list of projects that are then submitted for consideration through the Company’s investment
management process for prioritization. The prioritized list of projects is submitted for challenge
and reviewed by various committees prior to the creation of a finalized project list.
Once the finalized list of projects is endorsed by leadership, the list is provided to groups such
as Operations and Construction for execution. Throughout the execution of the work, each
operating area monitors and inspects work, tracks KPIs, and maintains and updates records.
The asset management loop is not closed until the asset data systems such as GIS are updated
with the data and records of the work that was carried out including any findings from field
inspections.
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5.4 INVESTMENT MANAGEMENT AT SOCALGAS
SoCalGas’ planning process starts with a 5-year strategic plan that is established by Senior
Leadership to provide executive guidance on budgets based on authorized funds and estimated
needs identified by various functional areas in the organization. Each functional area has a
committee that oversees the identification of funding needs and prioritization of work within that
area. These committees at SoCalGas are identified as follows:





Gas operations
IT
Facilities
Customer service

On an annual basis, these various committees submit a prioritized list of funding needs to the
Financial & Operational Planning Group. The Financial and Operational Planning Group then
evaluates all requests from all functional committees to determine funding levels considering the
following categories of work:








In-flight: project construction is underway and/or planning work has been completed and
is ready for scheduling
Safety: work required to mitigate or address emergency response incidents, equipment
and/or pipeline failures, employee working conditions, data/system
Compliance: work necessary to comply with rules/regulations of local, state and federal
governing agencies
security issues, etc.
Balanced: work with approved balancing account or other regulatory cost recovery
mechanism (e.g. TIMP, DIMP, SIMP, etc.)
Obligation to Serve: work compelled by a customer contract, agency commitment or
general utility obligation
Other: all other type of work that does not fall into any of the above categories

All identified work gets submitted to Financial and Operational Planning using Excel-based
templates to document various information pertaining to the requested funding and is discussed
within and across the various functional capital committees. The discussions consider how the
funding requested impacts the company’s priorities in the context of safety, system
improvements, cost efficiencies and other factors. Financial and Operational Planning uses the
information collected in the Excel templates as guidance to develop a preliminary prioritization
of proposed projects.
Once Financial and Operational Planning determines an appropriate funding level that
addresses key risks and needs of the organization, it produces a proposed portfolio to the
Capital Committee. The Capital Committee is comprised of directors and financial
representatives from each of the functional areas and is responsible for having cross-functional
discussions of funding needs and determining the appropriate prioritization of work. Challenge
sessions take place at the Capital Committee level where project managers are given an
opportunity to present their business cases for the funding they seek. Once the Capital
Committee goes through its annual meeting, it may re-prioritize the investment portfolio as
deemed necessary by the members of the committee.
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Financial and Operational Planning then facilitates the annual Executive Finance Committee
(EFC) meeting where the final investment decisions are made. The EFC is comprised of officers
that represent various functions across the Company and meets annually to discuss the
proposed investment portfolio and determine the final set of programs and projects that the
Company should fund the following year. In addition to the annual EFC meeting to determine
appropriate funding levels and set budgets for the functional organizations at the Company, the
EFC meets on a quarterly basis to determine any needs to re-prioritize or re-allocate funds
based on emerging risks or operational constraints. An overview of this process and the
interactions between the various entities involved in investment planning are depicted in Figure
11 and Figure 12 below.

Figure 11 Investment Planning Overview
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Figure 12 SoCalGas’ Investment Planning Process
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6 MATURITY ASSESSMENT
Davies Consulting conducted its maturity evaluations of SoCalGas’ processes, procedures, and
methodologies across the company. Early on, Davies Consulting determined that the Company
had relied upon a uniform process and methodology for risk and investment management.
Use of a uniform process and methodology across SoCalGas aligns with the CPUC’s request
that utilities demonstrate in their GRCs that risks are being managed across the enterprise such
that resources are being allocated appropriately across risks.
In contrast, asset management methodologies and processes vary across the company
depending on the assets and the functional areas carrying out the processes and will be
discussed accordingly in the following sections.

6.1 OVERALL ASSESSMENT
Over the past few years, SoCalGas’ risk management processes and methodologies have
matured where risk management has been embedded in the Company’s culture and is
consistently applied across the organization with its well-established and documented process
and tools. The ERM process occurs annually and involves appropriate experts from various
functional areas across the Company. While there remains room for improvement in terms of
integrating risk into operations and decision making, the Company has begun that process
through the piloting of operating unit risk registers and developing a roadmap to establish
operational risk management over the next few years.
SoCalGas’ asset management system is and, consequently, its asset management plans are,
primarily driven by compliance and regulatory requirements. The momentum behind asset
management improvement is increasing as evidenced by the appointment of dedicated internal
teams and leaders to the implementation of API 1173. As this work progresses, the abilities of
the organization should increase in multiple areas such as asset management planning,
integration of operations with risk, and continuous improvement. The results of these
improvements will ultimately lead to an improvement in safety and safety culture moving the
company closer towards its vision.
SoCalGas’ investment management process is well-structured with various committees
representing different functional areas at the Company and appropriate forums to enable crossfunctional discussions to take place to determine appropriate funding levels for the Company’s
various investments. However, the process is primarily subject-matter expertise driven with
minimal and isolated use of data to drive investment decisions based on risk. The methodology
that is currently used to prioritize work can be enhanced to address that.
SoCalGas’ efforts to integrate risk, asset and investment management have increased over the
past few years and are primarily driven by the risk management evolution. The ERM department
has taken steps towards embedding risk management into the organization through its
operating risk registries efforts and has begun to link risks to investments through the officer risk
sessions that feed the annual planning process. However, the Company has yet to develop a
more integrated approach to decision-making that considers the risks that the Company has
identified in its ERM process and the various asset management plans in place.
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Figure 13 below is a graphical representation of the Company’s maturity levels relative to the
current state of the industry.

Figure 13 Integrated Maturity Assessment

Note: Aviation, e-Commerce, Banking, Insurance and Space
industries typically operate in shaded areas levels 4 and 5
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6.2 RISK MANAGEMENT MATURITY
6.2.1 Overall Maturity
SoCalGas has established and implemented a uniform risk management framework and
process that involves all functional areas of the Company. While there are opportunities to
improve risk management in terms of probabilistic modeling, assessing interrelationships of
risks and better-integrating risk management into decision-making, SoCalGas has successfully
evolved its risk culture over the past few years and has embedded it into its operations.
Early steps towards building operational risk management are evident in the development of risk
registers across identified asset families and functional areas of the organization. This effort is
at an early stage of maturity and has not yet achieved the intended level of integration of risk
management and decision-making. Achieving that level of integration takes several years to
accomplish and SoCalGas is working diligently towards that goal.
Additionally, Risk assessments are primarily driven by subject-matter expertise and have yet to
evolve to more rigorous analytics based on data to more strongly support risk scoring and
monitor risk performance over time using metrics. To that end, the Company has started to
document some risk metrics and incorporate them in its risk assessment discussions as
demonstrated in its RAMP application.
Overall, SoCalGas has achieved a maturity level of 2, as illustrated in Table 9, but has
demonstrated progress towards achieving leading utility-industry practices by embarking on the
development of operational risk management and enhancing the use of data in its risk
assessments. To achieve a level 3, SoCalGas will need to complete its operational risk
management initiative and fully establish risk management governance in each operational unit
across the Company to ensure risk management is embedded into its culture at all levels down
to its field operations.
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Table 9 SoCalGas Evaluation - Risk Management Maturity

Current Utility Industry Levels of Maturity Demonstrated

Maturity Opportunity for Industry Evolution

SoCalGas
Level
Characteristics

0
No Formal
Process or
Methodology

1

2

3

4

5

Not part of the
organizational
culture.
Risk
Management
isolated,
undocumented
and is
characterized by
as one that is not
repeatable. Not
established in a
formal process or
repetitive timeline.
Some evidence
does exist that
risks are
discussed and
considered, but
the results are not
codified or used
across the
enterprise.

Not
part
of
the
organizational
culture.
Risk Management isolated
as an annual process
conducted to inform at the
Board of Director level and
based upon an ad hoc
process.
A
single
corporate risk registry may
exist, but inputs are
subjective in nature with no
evidence of data to support
the inputs. Operational
risks
are
managed
separately at the business
unit level with limited
process of communication,
understanding, or
relationship
to
other
business units.
Risk
Identification, Evaluation,
Analysis and Prioritization
are
subject
matter
expertise driven and do not
account for uncertainty or
interrelationships of risks.
No metrics are used to
measure performance.

Part of the
organizational culture.
One formalized and
documented
process
established across all
business units that is
grounded on published
standards.
Most/all
business units of the
enterprise maintain their
own risk registers and
use
those
to
communicate enterprise
and operational risks
across the enterprise.
Risk assessment is
characterized by a more
qualitative/subjective
approach.
Risk
identification,
evaluation, analysis and
prioritization are subject
matter expertise driven
and do not account for
uncertainty
or
interrelationships
of
risks.
Lagging performance
metrics are used to
measure performance.

Part of the organizational
culture. One formalized and
documented
process
established across all business
units that is grounded on
published standards. Business
unit enterprise and operational
risks are communicated across
the
enterprise
and
are
characterized by a balance of
quantitative
and
qualitative/subjective approach.
Risk
Identification,
Evaluation,
Analysis, and Prioritization are
primarily
subject
matter
expertise driven, attempt to
account for uncertainty and the
interrelationships
of
risks.
Deterministic methods of risk
characterize the risk-informed
decisions. Lagging performance
measure are predominantly
used to measure performance.
Evaluates
risk
mitigation
alternatives.
Validates
the
effectiveness of risk mitigations.

Part of the organizational culture.
One formalized and documented
process established
across all business units that is
grounded
on
published
standards.
All levels of the
organization
provide
input.
Business unit enterprise and
operational
risks
are
communicated
across
the
enterprise and are characterized
by a qualitative and probabilistic
analysis.
Risk Identification,
Evaluation,
Analysis
and
Prioritization are data driven,
account for uncertainty, and
interrelationships of risks.
Leading and lagging performance
metrics are used to evaluate risk
management effectiveness and
are
monitored
continually.
Tolerance levels of risk are
associated
potential
loss
exceedance.
Operational and
investment decisions are riskbased and focused on the risk
exposure reduction. Noted as
industry leader and used as a
benchmark by other companies
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6.2.2 Detailed Maturity
6.2.2.1 Risk Management Framework
The risk management framework is a set of components that provide the foundations and
organizational arrangements for designing, implementing, monitoring, reviewing, and continually
improving risk management throughout an organization.21
SoCalGas’ risk management framework was established in alignment with ISO 31000 to
promote and embed risk management into the Company’s operations. As such, SoCalGas has
a documented risk management framework that states the Company’s risk management policy,
clearly identifies risk management roles and responsibilities and establishes governance and
accountability of risk management across the Company.
Additionally, the Company has committed resources to risk management as an essential
element of developing its framework. Over the past few years, the Company expanded its ERM
organization and added personnel with various operational and analytical backgrounds to
support its objectives of building a leading risk management practice for the Company.
An important element of establishing a risk management framework is having a consistent
method for communicating risks across an organization and with external stakeholders.
SoCalGas’ internal risk management communications follow a consistent format through the
material that is developed as a part of its four risk sessions and in its enterprise risk registry.
Externally, the Company has developed well-documented risk mitigation plans that have been
publicly filed with the CPUC in its most recent RAMP application.
To monitor and improve its risk management framework, SoCalGas participates in industry
events and forums such as Deloitte’s annual risk roundtable to share and obtain knowledge on
leading risk management practices. SoCalGas is also a member of the risk management
committees at both Edison Electric Institute (EEI) and the American Gas Association (AGA).
Furthermore, the Company has developed risk management training material and forums to
continue to cultivate its risk management culture and share risk management knowledge across
the organization. The Company has also started to develop metrics that can be used to monitor
its risk management performance as an indicator of the strength of its risk management
framework and where improvements need to be made.
Opportunities for improvement of its risk management framework exist in the development of an
operational risk management approach that will enable further integration of risk management
into day-to-day operations. SoCalGas has taken the first steps towards implementing this
framework by piloting the development of two operating unit risk registers and developing a rollout plan to further develop such registers for all operating units across the Company.
6.2.2.2 Risk Management Scope/Context
Establishing the risk management scope entails the identification and communication of
organizational objectives, strategic priorities, internal and external factors that will influence the
evaluation and mitigation of risks and the criteria against which risks will be evaluated.

21

International Organization for Standardization, ISO 73: Risk management – Vocabulary (Geneva, Switzerland:
2009), 1‐24.
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SoCalGas’ organizational objectives are clearly identified and communicated across the
Company and its risk management process considers various internal and external factors that
influence its risk management actions. Internally, the Company has established objectives and
priorities around which risks should be managed and externally, SoCalGas monitors its
regulatory context and enhances its risk management practices to align with regulatory
expectations and changing risk environments.
As a part of establishing its context, the Company has a risk management handbook that clearly
frames the scope of its risk management process. In its handbook, the Company has an
established risk lexicon that is aligned with the lexicon established at the CPUC for California
utilities along with a risk taxonomy that was developed to clearly structure and organize the
Company’s risk identification process.
Additionally, SoCalGas’ risk criteria have been established and are consistently applied in its
process through the Company’s REF where the various consequences of risks are defined and
consistently used to assess the Company’s risk profile.
There remains room for improving the Company’s risk management scope and context through
the establishment and use of risk tolerance to guide risk management decisions and the
consideration of how interactive risks and threats affect the Company’s risk profile. Such
practices are considered pioneering and have been implemented primarily in more advanced
industries such as nuclear and aviation.
6.2.2.3 Risk Identification, Analysis, Evaluation and Prioritization Process
Risk identification is the process of finding, recognizing and describing risks.22 SoCalGas’ risk
identification process is guided by the ERM organization and follows a consistent methodology
to clearly identify the risk events along with the various drivers of the risk and the potential
consequences a risk event may lead to. In addition to the use of risk bowties to identify risk
components such as the risk event, the drivers and its consequences, another useful tool that
the Company has developed for risk identification is the risk taxonomy which has proven
valuable in guiding risk discussions to define risks within given categories of assets, functions
and related sources of the risk. The taxonomy helps enable comprehensive consideration of
various risk scenarios that may occur.
Risk analysis is a process for comprehending the nature of risk and to determine the level of
risk.23 SoCalGas’ risk analysis is primarily driven by subjective input from appropriate experts
who are engaged throughout the risk management process to provide their insights. For its top
safety risks, the Company conducted and documented risk bowtie analyses as demonstrated in
its filed RAMP application.
Risk evaluation is a process of comparing the results of risk analysis with risk criteria to
determine whether the risk and/or its magnitude is acceptable or tolerable.24 At SoCalGas risk
evaluation is done using the Company’s well-established REF where every risk is evaluated in
terms of its likelihood and the severity of the various consequences it might lead to. Using its
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REF model and algorithm, SoCalGas calculates a risk score and uses that score to prioritize the
Company’s risks.
In general, SoCalGas’ process for identifying, analyzing and evaluating risks can be further
improved with the use of data and the application of more probabilistic assessments to capture
and communicate the uncertainty associated with risks. One of the early steps that SoCalGas
has taken towards that is in the identification and assessment of not only a reasonable, worst
case scenario but also a more likely scenario in the piloting of operating unit risk registers.
Moving away from using a single point to represent risks is an early demonstration of capturing
uncertainty and paving the way for more probabilistic modeling in the future.
6.2.2.4 Risk Treatment and Monitoring
Risk treatment is the process of evaluating and implementing measures to address identified
risks. SoCalGas utilizes its Risk Mitigation Planning sessions to develop risk treatment plans
and monitor their implementation. However, the process of evaluating risk controls and
mitigations has not yet been integrated with the Company’s investment planning process. The
current investment planning process evaluates projects and programs with minimal and
anecdotal links to the Company’s identified risks making it challenging to capture and track all
aspects of risk management from identification to treatment and monitoring.
Although SoCalGas has made efforts to bring risks to the table when discussing the allocation
of funds, it has not yet formalized a process to use the Company’s risk registry as a starting
point for developing its investment portfolio. However, the Company has piloted such a process
and methodology as presented in its RAMP application where Risk Spend Efficiencies (RSEs)
were calculated for risk controls and mitigations as a way of communicating the effectiveness of
risk treatment measures at reducing the Company’s risks. SoCalGas is now capturing lessons
learned from that pilot and from on-going regulatory proceedings (e.g. S-MAP) to develop an
appropriate methodology to better-integrate risks and investments in the future.

6.2.3 Specific Highlights
In addition to the overall assessment of risk management described above, there has been a
growing level of understanding, knowledge and application of risk management within the gas
organization, the RAMP process has been a major contributing factor for this transition.
In addition to the changing regulatory requirements several improvements have been made that
allow for a greater level of program maturity. The continued usage of models and tools such as
DREAMS and the integrity management processes in Transmission Integrity Management
(TIMP) and Distribution Integrity Management (DIMP) provide risk insight and the ability to make
higher resolution risk-based decisions.
In 2016, as a part of its operational risk management pilots, ERM facilitated the development of
the Company’s first gas-specific risk register representing the medium-pressure system. ERM’s
plans for the next few years is to continue to develop such registers for all gas assets and other
functions across the Company.
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6.3 ASSET MANAGEMENT MATURITY
6.3.1 Overall Maturity
Within Gas Operations, asset management is primarily focused on addressing pipeline integrity
and no group has holistic oversight for addressing all gas asset types in a consistent and
comprehensive manner. Thus, SoCalGas’ Asset Management maturity is at Level 2 as depicted
in Table 10.
A key reason for the maturity score is the duration over which the program has been formally in
place within the Company. The recent moves to create dedicated organizations for asset
management, including creation of the Integrity Management and staff programs, to roll out API
1173, will better formalize asset management. These teams, however, need to continue to grow
in size and influence to build the drive required to meet API 1173 conformance.
As the teams are established, SoCalGas should clearly define the scope of the asset
management system (i.e., which asset groups are included and which are excluded from the
official scope of the system). An asset management policy, once established will set out the
overall intent behind which the Company will operate its assets and set out the foundation for
assigning asset families, asset family owners, and the creation and implementation of asset
management plans.
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Table 10 SoCalGas Evaluation - Asset Management Maturity

Current Utility Industry Levels of Maturity Demonstrated

Maturity Opportunity for Industry Evolution

SoCalGas
Level
Characteristics

0
No Formal
Process or
Methodology

1

2

3

4

5

Evidence of Asset
Management only at
operational unit
level. Ad hoc
process established
in some
business units.
Critical assets
understood and
prioritized based
upon subject matter
expertise. Asset
Management Plans
and Strategies are
not developed or
codified. Asset
management
efforts are
resourced annually.
There is no
evidence of review
and improvement on
a cyclical basis.
Asset
management
reactive in nature.

An ad hoc but
formalized and
documented process
is established for
business
units. Critical assets
are understood and
prioritized based upon
subject
matter
expertise. Individual
asset
alternative
strategies
are
evaluated
using
subject
matter
expertise. Asset
Management Plans
and Strategies are
developed for
individual assets.
Asset strategies are
resourced annually.
Evidence is present
that the Asset
Management process
is monitored and
continually improved.

Part
of
the
organizational culture.
One formalized and
documented process
established across all
business units that is
grounded on published
international standards.
Certified or provides
evidence of adhering to
international standards.
Critical assets understood
and Asset Management
alternative strategies
are evaluated using
subject
matter
expertise. Asset
Management
Plans
and Strategies are
developed
for
individual assets and
implemented.
Asset
strategies
are
resourced
annually.
Asset
Management is continually
improved.

Part
of
the
organizational culture.
One formalized and
documented
process
established across all
business units that is
grounded on published
international standards.
Certified or provides
evidence of adhering to
international standards.
Critical assets understood
and Asset Management
alternative strategies are
evaluated using subject
matter
expertise.
Resource constraints are
accounted
for in lifecycle plans. Asset
Management Plans and
Strategies are developed as
an integrated system,
codified, implemented, and
monitored with a short and
long term view. Asset
Management is continually
improved.

Part of the organizational culture.
One formalized and documented
process established
across all business units that is
grounded on published
international standards.
Certified or provides evidence of
adhering
to
international
standards. Mature Asset Life
Cycle
for
critical
assets
understood
and
Asset
Management
alternative
strategies are evaluated in a
probabilistic environment that
enables
understanding
of
uncertainty,
and
interrelationships
of
asset
failures.
Asset Management
Plans and Strategies are
developed as an integrated
system, codified, implemented,
and monitored with a short and
long term view. Benefits of AM
program can be demonstrated
and
measured.
Asset
Management
is
continually
improved.
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6.3.2 Detailed Maturity
6.3.2.1 Asset Management System/Program
An asset management system is a set of interrelated and interacting elements of an
organization, whose function is to establish the asset management policy and asset
management objectives, and the processes, needed to achieve those objectives.25
During this assessment, Gas Operations established a formalized structure for implementing
API 1173 and, under the guidance of the Director of Integrity Staff and Programs, initiated the
process of API 1173 conformance. This is a positive development as it clearly signals
organizational intent to enhance the maturity of practices with the backing of the senior
leadership team. This builds upon the position of the recently-created Asset Management Vice
President role.
There are relatively mature practices in place within Gas Operations that allow for enhanced
decision making. Examples of this include certain asset family groups making better use of data
and converting that data into information and asset management insight. The compressor
group exhibits this practice effectively. SCADA-based telemetry provides real time information
that allows operators and managers to assess asset health through the use of devices such as
strain gauges, vibration sensors, and performance monitors. To ensure reliability, the
compressor group considers the commercial and technical obsolescence of some compressors
and then makes judgements, looks for patterns of failure, and tries to predict when failures will
occur. This approach supports timely and cost-effective acquisition and strategic spares. This
example illustrates the practices of more advanced asset management within the organization.
Another example of advanced practice is demonstrated within the smart metering division. As
resources haven been placed under increasing pressure, the organization responsible for the
management of the smart metering fleet has taken a more proactive stance at understanding
the current state and condition of their assets. This allows the smart metering division to come
up with more strategic and holistic views of how the smart metering assets can be managed.
For example, the smart meter system is 7 years old and the asset life is 10-12 years. The smart
metering team knows the systems are on the cusp of seeing failures across the family.
Therefore, the team have become more proactive in understanding asset health and asset
information. They do this by collecting data and trending failure types, modes, manufacturers,
locations etc. This allows them to predict asset failure volumes and be more proactive in
managing the system. An example is that the smart metering team has their own QA/QC
function that follows behind the work of operations to test the quality of workmanship, customer
satisfaction etc. This information is fed back to management for review that feeds into
investment plans
Integrity Management has been a long-standing program within the company. The continued
application of TIMP and DIMP allows the company to make decisions in a more repeatable and
consistent manner. These integrity programs are well documented through procedures with a
clear vision regarding how they are to be used, the variables that are important, and the way in
which the results are used to make decisions within the business unit.
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Due to the emergent nature of the Asset Management program, there is no formal
documentation that describes the scope of the Asset Management System. A scoping
document would allow for the articulation of an Asset Management Policy and Strategy with a
clear linkage to asset management objectives and individual asset management plans. The
company does have a suite of guidance documents (e.g. gas standards, the operator safety
manual, etc.) which support asset safety and asset management; however, these documents do
not address a holistic plan, encompassing cost, risk, asset performance, for the life-cycle of the
assets. Once in place, the asset management policy, strategy and plans would guide how work
is planned and risks are mitigated. The integration of asset risk and asset investment
processes would provide the means for asset strategies and plans to drive operational work
plans. The resulting work plans would support a more optimal asset management system.
6.3.2.2 Role of Senior Leadership
ISO 55000 maintains that “leadership and commitment from all managerial levels is essential for
successfully establishing, operating, and improving asset management within the
organization.”26 All managerial levels are responsible for ensuring that appropriate resources
are in place to support the asset management system. Senior leaders should also create the
vision and values that guide the policy and promote those values,27 in defining roles and
responsibilities.
Leadership has demonstrated a commitment to promoting industry-leading asset management
values by investing in initiatives to maintain compliance with commitments, regulations, and
corporate safety objectives. This has been exemplified in the appointment of the Asset
Management Vice President as well as the Director of Integrity Staff and Programs within Gas
Operations and in the investment in pipeline integrity assessment tools as well as the most
recent initiative to implement API 1173.
As described in section 6.3.2.1, the asset management program within the company is in its
early stages of development. The interview process revealed that the level of understanding
around asset management is also at an early stage. However, the API 1173 program has begun
implementation and is expected to drive a common understanding of the meaning and purpose
of asset management throughout the organization.
There are areas of the organization in which leadership is communicating the need to be more
proactive, and conversations regarding work and asset management are more frequently taking
place. For example, the RAMP process for risk management elevated the conversation
regarding asset management, and the tightening of budgets in some areas has forced a greater
consideration of asset performance trending.
In addition, there was evidence through the interview process that inconsistency over the term
asset management was present. This is, in part, due to the lack of a common lexicon on asset
management. As the recently established program team gains momentum, frequent and
consistent support messaging from appropriate levels within the business will help establish that
knowledge and drive consistency across the Company. Over time, there should be a gradual
cascade of company-wide goals related to the implementation of API 1173 and ISO 55000 into
the goals of teams and individuals that play a contributing and supporting role. Doing so should
26
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promote alignment over the strategic intent of the program and increase employee
understanding of the associated terminology.
As the quality and quantity of asset management related information increases to employees
within the organization there should be a corresponding change in the way resources are
allocated and managed. For example, today there is limited comparison and optimization across
asset groups and most of the investment and risk management decisions are at best optimized
within an asset family such as Transmission pipe. With increasing maturity of the company’s
asset management practices, there should be greater financial and operational flexibility in
sharing and allocating resources across the company.
6.3.2.3

Development of Plans to Manage Assets

Per ISO 55000, asset management plans “should define the activities to be undertaken
on assets, and should have specific and measurable objectives.”28 These objectives
should be based on risk and the criticality of the assets.29 30
Certain asset groups such as Transmission pipe are utilizing risk-based asset management
plans. Similarly, for the Distribution pipe asset family, information pertaining to asset
performance such as 3rd party dig ins, leaks, etc. are utilized to construct investment plans and
there is evidence of prioritization within the asset group.
There is opportunity to improve the way in which the various groups prioritize and optimize
asset plans. For example, there is opportunity for more consistency in the way in which models
are used to gather information to make asset management decisions. The DREAMS tool used
in the Distribution asset family provides a level of risk-granularity not seen in other asset groups
such as valves.
In addition, there appears to be opportunity to better understand the physical locations and
condition of the asset groups. There has been a major program around the implementation of a
GIS system; but, interviews revealed a lack of confidence over the quality of data within the GIS
system. Additionally, geo-location appears to only cover a subset of the asset groups. This may
be an intentional limitation that reflects a balance of cost and risk, but consideration should be
given to address any gaps in asset knowledge. At a foundational level having clear line-of-sight
to this basic data will make a major difference in the understanding of the assets. Once this
information is collected the connection with GIS systems will allow for improved connection with
the future asset management strategies and plans.
The absence of a formalized and integrated methodology to capture and assess asset nonconformities, safety issues and opportunities is having a downward impact on the maturity score
within the business. This however is being addressed by a recently introduced corrective action
system called Safety Observation Reporting System (SORS) which allows employees to raise
issues observed through daily operations. As SORS is implemented further and socialized
throughout the organization, it will enable methodical non-punitive issue capturing, risk-based
assessment, trending and closure of issues, and allow for actions and lessons to be
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institutionalized in a more systematic and systemic way. This will ultimately improve the safety
culture of the organization.
6.3.2.4 Data, Information and Resource Requirements
To conform to ISO 55000, the Company needs to determine the necessary support elements
required for the development and implementation of the asset management plans and
objectives. This includes resources, competence, awareness, communications, documentation,
and information systems.
There are a number of initiatives underway to support the organizations data, information and
resource needs. One such initiative is the Enterprise Asset Management (EAM) which is
intended to integrate the disparate systems that house and manage asset data, such as SAP
and GIS. This initiative will continue to drive maturity for the organization as asset management
data becomes more centralized and accessible.
However, this area of the assessment showed multiple opportunities for improvement. Data
availability and quality vary depending upon the asset family. Through the interview process
there were multiple references to the increasing usage and proliferation of KPIs within the
organization. Examples of KPIs include: average time to respond to an emergency, number of
job observations per employee, and total pipeline replaced. Interview feedback suggested,
however, that KPIs do not always drive asset-related decision making and are often based on
task completion (e.g. miles of pipeline installed) and cost (i.e. budget). Supplementing such
KPIs with those that address asset health and performance would improve the Company’s
maturity level in this area.
As the organization develops, it should consider both refining the number of KPIs in use and
more importantly developing a clearer line of sight to how these KPIs drive decision making.
Once the asset families are structured and established, there should be an opportunity to
closely link the asset data needs with the IT program and roadmap. Critical questions would be
addressed and the IT roadmap could be recast as necessary to satisfy the data needs of the
asset family.
During the interviews, respondents referred to the way in which resources are allocated to
various asset groups and how work is executed. Through a more comprehensive assessment of
asset management needs over a longer time horizon, the Company could achieve a more
effective and efficient balance of labor supply with work demand within practical constraints.
Exceptions appear to be in the PSEP and major project organizations where there is a longerterm resource management view set up to drive greater work planning and execution efficiency.
This appears to have been accomplished through taking a programmatic view of the needs over
multiple years. When taking such a perspective it is easier to balance supply and demand from
a resourcing perspective as well as apply lessons learned from one year to the next. The
Company should consider how these features can be applied elsewhere to achieve similar
benefit.
Contingent workforce and retirees create a concern regarding knowledge management in the
organization. As employees retire and demands increase, the employees are spread thinner
with a greater reliance on contractors, such as in the engineering organization. The Company
may develop a strategy to maintain critical organizational knowledge through adequate hiring
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and training practices to counterbalance the turnover of employees equipped with needed
knowledge and skills.
6.3.2.5 Implementation of Asset Management Plans
According to ISO 55000, the organization should establish operational planning and control
processes to support effective delivery of the activities contained in the asset management
plans.
Some asset groups, particularly pipelines, represent reasonable levels of effectiveness in terms
of documenting approaches, desired outcomes and results. Examples are the integrity
management programs of TIMP and DIMP. These programs have clearly defined roles and
responsibilities, risk-informed analysis techniques that leverage prior year inspection results,
process/program metrics and controls, externally-focused communication protocols, and
formalized processes and standards (e.g. gas standards).
However, the current level of asset management maturity means that the foundational strategic
structure of a comprehensive asset management policy, strategy, objectives and plans are not
yet in place. The closure of this gap will allow for the development and implementation of a
more strategic view of planning, prioritizing and executing on work.
As the existing plans are converted in accordance with the standards of ISO 55000 and API
1173, they should be made more holistic to align with a complete life-cycle view for all asset
types. To increase the effectiveness of current practices, the Company should implement robust
governance processes, define objectives, and create asset plans that consider the entire asset
management cycle for all asset types, while balancing performance, risk, and investment to best
achieve corporate objectives.
6.3.2.6 Maintenance, Monitoring, Review and Continuous Improvement
ISO 55000 asserts that an “organization should evaluate the performance of its assets, its asset
management and its asset management system.”31 The Company should develop a set of
performance indicators to measure the asset management activity and outcomes.
The Company has several monitoring and continuous improvement processes, including:



DIMP Chapter 6 which provides for code-required “Measure Performance, Monitor
Results, and Evaluate Effectiveness” tasks;
The documented process for incident investigations in Gas Standards 191.01 and
223.0030.

The Company also has in place an extensive auditing process with several lines of defense
(e.g. functional unit self-audits, company internal audits and regulatory audits) to ensure
compliance across all lines of business. Many of the interviewees noted a strong commitment
by management to resolve issues discovered during the audits. Continuous improvement is part
of the pipeline safety programs, gas standard administration, and the Gas Safety Plan.
The central philosophy to API 1173, ISO 55000 and other asset and safety management
systems is the plan-do-check-act cycle. This implies that the system be continually improving.
These improvements should be closely monitored by the central program team for delivery as
31

Ibid, 9.
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well as integration across the various areas (e.g. operational improvements with asset
management improvements).
If the company is to adopt this plan-do-check-act philosophy and formalize the vehicles in which
this will be captured, it can expect positive changes to the safety culture within the business. For
example, the thoughtful introduction of new or revised tools and technology because of
employee feedback, can have a positive engagement impact across the organization.
Ultimately, the improvement of safety and safety culture is the principal objective of applying a
safety management system within the organization, which can be accomplished via a
continuously improving system.
Because the asset management program within the organization is in the early stages of its
development, there are expected gaps in how the overall system is assessed from a
performance perspective. Consideration should be given to better understand how the various
governance committees in place drive the monitoring and the improvement of the overall asset
management system. Consideration should be given to expand existing and/or create new
approaches that ensure clear understanding of maintenance and monitoring of the system and
its performance. For example, having a forum where asset family owners could communicate
the performance and any needs they may have would further increase the level of awareness
but also drive cross-asset family integration.

6.4 INVESTMENT MANAGEMENT MATURITY
6.4.1 Overall Maturity
As discussed earlier, SoCalGas has established a uniform and repeatable process for making
investment decisions with a well-established governance structure that has defined various
committees that support the decision-making process.
Additionally, the Company has in place a methodology that is used to evaluate proposed
programs and projects that considers a set of risk attributes similar to those used to evaluate the
Company’s enterprise risks.
Over the past few years, the Company has also enhanced its investment planning discussions
by further integrating its ERM process with its investment planning process through the
development of the Risk Mitigation Planning session and the inclusion of ERM representatives
in the Company’s financial planning committees.
While the process is well-defined and structured, decisions are still primarily subjective in nature
and the prioritization of funding across all programs and projects is not necessarily consistent or
repeatable. Furthermore, the methodology that the Company currently uses to evaluate benefit
of investments is primarily used for guidance and thus, funds are typically allocated to functional
areas and those functional areas determine how to best prioritize their budgets using separate
and varying tools tailored to their specific areas and needs.
Overall maturity of the investment management process at SoCalGas can be classified as a
level 2 as depicted in Table 11.
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Table 11 SoCalGas Evaluation - Investment Management Maturity

Current Utility Industry Levels of Maturity Demonstrated

Maturity Opportunity for Industry
Evolution

SoCalGas
Level
Characteristics

0

1

2

3

4

5

No Formal Process
or Methodology

Characterized as a
Bunch of
Guys Sitting Around
a Table (BOGSAT).
Decisions based on
judgement. Process
is not transparent,
repeatable,
consistent or
auditable.

Objectives and
priorities are
communicated, but a
formal auditable
process is still not
present. Decisions
remain judgment based
in terms of the value to
the company and
allocation remains
within business unit
silos.

Transparent, repeatable,
and consistent method
that is in business unit
silos. Allocations are
made at an Executive
Level based on judgment
but are tied to corporate
objectives. Investments
are prioritized against a
value definition.

Transparent, repeatable,
consistent, and auditable
method
across
the
enterprise that is based
upon
subject
matter
expertise
and
is
deterministic in nature of
evaluation.
Allocations
are based upon an
optimal objective function
of that seeks to maximize
the return of an objective
within the constrained
resources.
Investment
alternatives
evaluated
objectively.
Accountability for the
claimed investment benefit
is documented and
tracked. Investments are
aligned with strategy.

Transparent, repeatable,
consistent, and auditable
method across the enterprise
that is data drive and
uncertainty in investments are
accounted for. Allocations are
based upon an optimal
objective function that seeks
to maximize the return of an
objective within the
constrained resources.
Investment alternatives
evaluated objectively.
Accountability for the claimed
investment
benefit
is
documented and tracked.
Investments are aligned with
strategy.
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6.4.2 Detailed Maturity
6.4.2.1 Process and Evaluation
The investment planning process at SoCalGas follows a consistent framework with wellstructured committees that represent the various functional areas of the Company and allow for
cross-functional funding discussions to take place.
Furthermore, the existence of common templates that are consistently used by all functional
areas provide a common platform for communicating funding needs to senior management.
However, as previously mentioned, risks identified in the ERM process are not the starting point
for strategic planning and investment allocation. Instead, templates for seeking funding are
populated in isolation of the Company’s risk priorities established in the ERM process and risks
are qualitatively included to guide discussions but are not used to quantify potential risk
reductions that may be achieved by proposed investments.
6.4.2.2 Investment Review Process
SoCalGas has put in place templates for capturing funding needs based on the different
categories it established as a part of its process. Over the past few years, SoCalGas has
enhanced its review process for these categories of funding by challenging funding requests
and seeking further documentation to support the needs identified by the various functional
areas. Most recently, the Company started to link its enterprise risks to funding requests by
adding a section in the template to specify which risk the project/program is mitigating and
describe the impact of not funding the project/program. These measures enhance accountability
in the process and improve the Company’s review of funding allocations.
Overall, the Company utilizes this Excel template to evaluate the benefit of proposed
investments using a set of risk attributes similar to those used in the ERM process to score risks
but the outputs of the tool are primarily used as a general guidance for discussions and not a
quantitative representation of optimal portfolios.
Furthermore, the correlation between the set of projects/programs that are produced at the end
of this allocation process and the risk treatment activities discussed in the Risk Mitigation
Planning Session is not clear and can be further improved.
6.4.2.3 Investment Documentation and Communication
While SoCalGas has established a template for developing and documenting business cases
for proposed projects/programs, the template has not been consistently applied across the
Company and different functional areas apply different levels of rigor and sophistication in
developing their business cases.
However, the Company’s most recent RAMP application can be highlighted as a strength for
documenting and communicating well-structured business cases for proposed investments
using risk information from the ERM process.
6.4.2.4 Optimal Portfolio Determination
SoCalGas determines its optimal portfolio of investments primarily through the discussions that
take place at the various financial committees that share system needs, risks and funding needs
across the Company. The discussions include various inputs from stakeholders and experts in
the organization and may use outputs of the investment prioritization methodology to guide the
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discussion but the final determinations are primarily based on subject matter expertise with
minimal documentation of quantifiable benefits of investments.
6.4.2.5 Investment Monitoring
Investment monitoring primarily occurs through the regular EFC meetings where progress on
approved investments is tracked and discussed and the need for re-prioritization of funding is
determined on a quarterly basis.
Further monitoring capabilities are currently being established as a part of meeting
accountability tracking requirements set forth by the CPUC. SoCalGas just filed its first
accountability report showing approved funding from the CPUC and actual spend by the
Company.
However, due to the lack of quantifiable metrics to demonstrate benefit of approved
investments, there is minimal monitoring and communication of the benefits of implemented
projects and programs in terms of reducing risks to the Company and meeting strategic
objectives.
6.4.2.6 Effectiveness Review Process
SoCalGas has made slight modifications to its investment planning process over the years.
Some examples of that were previously mentioned where risk assessment requirements were
built into the funding request templates.
Additionally, the Company has piloted a methodology for quantifying the benefit of investments
using a risk reduction metric that is based on ERM’s process and methodologies. This
methodology was demonstrated in the Company’s RAMP application but has not been modified
and developed as an enterprise solution. Lessons learned from that pilot have been captured
and the Company continues to gain insights from other on-going regulatory proceedings to
better determine how best to modify its investment planning tools.

6.4.3 Specific Highlights
In addition to the overall assessment of investment management described above, some areas
of the company demonstrated specific practices worth highlighting in this section.
Investment management is closely tied with risk and asset management practices in certain
examples. Positive instances exist where investment decisions are made under a more holistic
setting. For example, the communication with field operations in the accumulation of asset
opportunities formally make their way into the budget approval process. This review of
operations not only moves investment management away for a purely theoretical process but
also engaged with employees to seek their feedback on previous, current and future risk and
investment effectiveness.
Within the smart metering organization historical trending of asset failures, spend and implied
spend efficiency is used as an opportunity to make total whole life cycle cost choices. This type
of investment management paves a strong foundation to move away from establishing budgets
that are mostly an extension of previous years’ work and spend levels. In addition, this type of
analysis has shown to enhance business cases that are constructed to inform the various
leaders and committees on making investment choices.
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Additionally, gas distribution conducts condition-based risk evaluation through the Distribution
Risk Evaluation and Monitoring System (DREAMS) to identify and prioritize high risk pipelines in
need of replacement. Using these systems, they consider factors such as pipe location,
operating pressure, and material in evaluating pipe risk.
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6.5 INTEGRATION MATURITY
Based on Davies Consulting’s review of SoCalGas’ risk, asset, and investment management
processes, methods and experience in the electric and gas utility industry, SoCalGas is
considered at a level 2 in integrating these processes where the Company’s primary integration
is evident in its asset management plans being integrated in how investment portfolios are
developed.
Over the past few years, the Company has initiated several efforts to more explicitly and
formally integrate risk management into its asset and investment planning processes. This was
evident the ERM organization that has grown to include operational and financial experts who
have proven valuable in integrating risk into the Company’s decision-making processes. ERM’s
integration efforts have materialized in the form of the Company’s RAMP report where asset
risks were clearly linked to investment priorities and in the development of operating unit risk
registers across the Company to further embed risk management into the Company’s culture.
To move to a level 3 of integration, SoCalGas will need to demonstrate further integration of risk
into all its processes.
Table 12 SoCalGas Evaluation - Integrationdepicts where SoCalGas is currently on the
integration maturity scale.
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Table 12 SoCalGas Evaluation - Integration

Current Utility Industry Levels of Maturity Demonstrated

Maturity Opportunity for Industry Evolution

SoCalGas
Level
Characteristics

0
Risk, Asset, and
Investment
management are
not integrated at
all, even if they
exist.

1

2

3

4

5

Some evidence
that risk, asset, or
investment
management may
inform one of the
other areas, but
the information is
not used to make
decisions

Two areas demonstrate
integration to inform and
make
decisions.
Typically, this includes
asset
management
informing
the
investment
selection
and risk management
isolated at the enterprise
level.
Additionally,
portfolio selection is
project and programs
based and value is
determined outside of
any risk management
assessment
or
mitigation
evaluation.
There is no formal
process for integration
and
there
is
no
demonstration
of
evaluation
of
improvement.

Data and information
are available to inform
processes
and
procedures. Decision
making
process
demonstrate
an
awareness and an
attempt to incorporate
unified
information
and
data. Integration is not
a repeatable
methodology and any
attempts are qualitative
in nature. Decisions
are informed within
business and
prioritized to enhance
the performance of the
business unit. There is
evidence of evaluation
and improvement of
the integration.

Data and information
Inform the all processes
and procedures and are
incorporated into most
decision-making
processes. Integration is
qualitatively driven to
communicate the asset,
operational and enterprise
risk profile of the utility.
Decisions are informed
across business and
prioritized to enhance the
performance of the
enterprise. All processes
are continually monitored
and improved.

Data and information inform all
areas and are unified into all
decision-making processes.
Uncertainty and the
interrelationships associated
within and across programs
inform a complete awareness to
leadership. Integration is
quantitatively driven,
communicates the asset,
operational and enterprise risk
profile of the utility, accounts for
uncertainty and the
interrelationships of risks,
addresses subject matter expert
bias and produces and optimized
portfolio of investments that
estimates the risk reduction from
the portfolio of investments using
probabilistic and rigorous analytic
methods. Decisions are informed
across business and optimized for
the performance of the enterprise.
All processes are continually
monitored and improved.
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7 EVOLUTION OF INTEGRATED RISK, ASSET AND INVESTMENT
MANAGEMENT
7.1 MATURITY EVOLUTION - 2014 TO 2017
As previously mentioned, SoCalGas initially engaged Davies Consulting in 2014 to conduct a
baseline maturity assessment of the same areas of risk, asset and investment management and
how well they’re integrated.
Through the current 2017 assessment, Davies Consulting recognized the maturity evolution that
took place at SoCalGas over the past few years. In 2014, the ERM organization was at the early
stages of development where there was an annual process in place to refresh the ERM risk
registry but the Company did not have a formalized and documented ERM policy, process and
procedures. Now, the Company follows a consistent process with defined officer risk sessions
(Risk Assessment, Risk Prioritization and Risk Mitigation Planning sessions) and has
documented its framework, governance and processes to embed risk management in the
organization. In 2016, the Company documented risk mitigation plans for its top safety risk as
presented in its RAMP report. The Company also enhanced and developed new risk
management tools over the years. In 2014, its REF used a 5x5 matrix for risk scoring, now the
Company has a 7x7 matrix with an enhanced algorithm to allow for better distinction and
separation between risks. In 2015, the Company developed its risk taxonomy to more
systematically identify risks that the Company is facing. Above all, the Company has embarked
on a new initiative to develop risk registries at the operational levels in 2016 and will continue
this effort over the next few years.
As such, the Company’s risk management maturity in 2014 was at the early stages of level 2 in
the ISM3 scale and has shown progress within that level to move the Company towards a level 3
maturity as depicted in Figure 14 below.
Figure 14 Risk Management Evolution 2014 - 2017

In 2014, asset management practices were strong as demonstrated in the Company’s pipeline
integrity management programs such as TIMP and DIMP. However, these practices were
limited to a few key asset types. There were varying degrees of sophistication in the
identification of critical assets, collection of asset health data and documentation of plans for
managing those assets. Additionally, there was minimal evidence of a vision to build a
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comprehensive asset management system that closely integrates the Company’s operations
and allows for enhanced utilization of data to drive systematic decision-making.
In the 2017 assessment, Davies Consulting noticed a movement toward higher levels of
maturity where integration of asset data and the development of risk-based asset management
plans started to take place in more areas at the Company as evidenced in continuing to
enhance and utilize risk-based assessments in the pipeline integrity programs as well as other
areas such as smart metering. More importantly, the Company has now committed resources to
developing a comprehensive and centralized asset management system that aligns with leading
industry-standards such as ISO 55000 and API 1173.
As previously mentioned, the asset management maturity levels were based on ISO 55000 and
a level 3 corresponds to full conformance to all tenets of the standards. Based on that, Davies
Consulting found that SoCalGas’ asset management maturity fit in the level 2 and movement
within that level from 2014 to 2017 shows progress toward conforming with ISO 55000 practices
as depicted in Figure 15 below.
Figure 15 Gas Operations Asset Management Evolution 2014 - 2017

Davies Consulting found that SoCalGas’ investment management process was well-defined and
established in 2014 as demonstrated by the various committees in place that enable crossfunctional prioritization of funds. However, in 2014, the process was primarily driven by subject
matter expertise input and was not as risk-informed as it is today. In the 2017 assessment,
Davies Consulting found that SoCalGas had started to more explicitly incorporate risks into the
annual investment planning process through the risk mitigation planning session, the increased
involvement of ERM in the financial committees and the development of risk-informed plans
such as those presented in the RAMP report. Most recently, the internal funding request
process and methodology now requires project managers to identify which of the ERM risks
they are affecting with their proposed projects and programs, and explain the consequences of
not funding their proposed work. In 2016, SoCalGas also introduced a pilot for prioritizing funds
based on risk using the RSE metric as an input to guide decisions and in 2017, the Company
filed its first accountability reports to better-track approved funding and has started to identify
system modification needs to enhance risk funding accountability for the future.
Investment management maturity level 3 in ISM3 is defined by an enhanced level of
transparency, repeatability and consistency that is highlighted by the utilization of a defined
value to guide prioritization of funding. Davies Consulting found that SoCalGas’ process though
repeatable and defined, is still driven by subjective inputs and that it does not use a value
function to guide decisions but progress was made over the past few years that demonstrates
movement within the level 2 maturity toward a level 3 as depicted in Figure 16 below.
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Figure 16 Investment Management Maturity Evolution 2014 - 2017

Finally, SoCalGas has shown an increased level of integration of risk, asset and investment
management since the 2014 assessment. In 2014, Davies Consulting found that the ERM
process was more isolated from funding decisions and the explicit discussion of risks to drive
decision-making was minimal and not formalized. Since then, SoCalGas had implemented
several processes and embarked on several initiatives to drive that integration. These new
processes and initiatives include the previously mentioned Risk Mitigation Planning Session
which provides a platform for risk-informed funding decisions, the development of operating unit
risk registers to embed risk management into decision-making at all levels, the piloting of riskinformed decision-support concepts such as the RSE and the newly-developed centralized
asset management organization.
Davies Consulting concluded that SoCalGas has shown a positive movement in the level 2
maturity in terms of integration with a movement toward a level 3 as depicted in
Figure 17 below.
Figure 17 Integration Maturity Evolution 2014 - 2017

7.2 AREAS FOR FURTHER IMPROVEMENT
Davies Consulting’s assessment process highlighted SoCalGas’ good practices as well as
areas where opportunities for further improvement exist. This section of the report summarizes
improvement opportunities in each evaluation area and highlights demonstrated efforts to
achieve those improvements.
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7.2.1 Risk Management Improvement
SoCalGas’ operations have been implicitly managing safety, security and operational risks for
many years and have more recently established an explicit framework for managing risks
across the Company. While several improvements have been accomplished over the past three
years, SoCalGas’ risk management practices have yet to meet leading maturity levels in the
utility industry and going above and beyond to more advanced industries.
A key initiative that SoCalGas should undertake is the establishment of operational risk
management across the Company. While the Company has started that process, it is still in its
infancy and risk management has not yet been fully embedded in operating units to drive
decision-making at all levels. Each operating unit should maintain its own risk registry and
develop a governance structure specific to that unit to establish its operational risk management
roles and responsibilities and develop regular forums to discuss risks and further integrate them
into operations. This will improve the identification of risks from the field and enhance feedback
loops in the overall risk management process.
Furthermore, SoCalGas should consider clearly establishing its risk tolerance as a part of its risk
management policy to guide its risk management process and drive more transparent riskinformed decision-making. To that end, Davies Consulting recognizes the challenges with
determining appropriate risk tolerances and the on-going regulatory proceedings that may
influence the establishment of risk management methodologies that consider risk tolerance and
thus understands that this improvement is an evolutionary process that may take some time to
achieve.
Finally, SoCalGas can further improve its risk assessments by incorporating data to support its
findings. While company data may not be readily available, especially for high consequence,
low likelihood events, industry data can be used as a proxy to determine appropriate risk levels
in lieu of subjective input that may be biased.

7.2.2 Asset Management Improvement
There are multiple areas for asset-management improvement and potential for the Company.
SoCalGas should first create an asset management scope with the details of the asset
management system clearly documented, supporting the creation of an asset management
policy. This asset management policy will establish a set of criteria and a set of principles that
would allow for the creation of a holistic asset management strategy. This asset management
strategy will pave the way for the creation of asset management plans by asset family. These
plans will be holistic in nature and detail the current and future state of condition, risk and
performance and the investments associated with reaching the target level of state in each of
those factors.
The implementation of these asset management plans provides a great opportunity for the
organization to really integrate with field operations component of the business by leveraging
them and their knowledge real life operating experience and data that can be turned in to asset
information with the support all of the information systems such as GIS, to drive an
enhancement and understanding of asset management and the subsequent quality of decisions
that can be made with greater access to enhanced information. Over time this improved
information will allow asset family owners to make future decisions based upon a longer horizon
of higher quality data by moving towards a whole life cycle costing analysis methodology. This
type of analysis will force a more rigorous debate on capital and operational budgets on a much
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more granular level reducing the reliance upon subject matter expertize to one where you have
a great balance between operator knowledge as well as objective quantitative information that
will ultimately enhance decision-making.
Another area of asset-management improvement potential comes in the form of utilizing lessons
learned from incidents and events. Every time an incident or an event takes place there are
opportunities to conduct causal evaluation depending on severity levels. The results of these
causal evaluations then feed into the creation of corrective actions. Once corrective actions are
put into place there's an opportunity to conduct extent of condition analysis that will allow for the
application of these lessons learned on a much larger scale there by creating the landscape not
only of continuous improvement but to also drive company-wide asset management decisions
and reducing the risk of repeat incidents and events taking place. These corrective action type
programs are very popular and widespread with an industry such as the aviation industry and
the nuclear industry. The application in to Sempra will present a great opportunity to not only
institutionalize lessons-learnt but also to drive a greater level of employee engagement towards
asset management and risk management.
Another area of major improvement potential is in the integration of asset management and
linking those with the current and future roadmap for information systems and IT programs and
projects. There is clearly a significant amount of investment that is targeted towards improving
the IT infrastructure within the organization, linking this road map to the needs of the asset
families will go farther to enhance the levels of integration within the business and ultimately
provide the asset families with improved levels of asset data and asset information that by
establishing a more solid foundation to which to base risk and asset management decisions.
Lastly there is an opportunity to formalize the way in which continuous improvement is
conducted at the organization. The continuous improvement requirements for API 1173
encourages a systemic and systematic program that considers the past, current and future
asset performance. With the performance expectations ‘delta’ understood programs and
projects are created to continue to enhance the ability of the organization to balance cost risk
and asset performance. Thought should be given to how this can be demonstrated by formally
putting into place a CI program that links directly to the needs of the asset families thereby
improving the organizations ability to make optimized decisions that continually improve the
performance of its asset management system.

7.2.3 Investment Management Improvement
As noted earlier, SoCalGas can further improve its investment planning process by
strengthening its investment review process. This can be done through improvement of its
current methodology for valuating investment benefits and moving towards more data-driven
approaches to quantify the value of proposed projects and programs. Additionally, more directly
linking risks identified in the ERM process to the projects and programs in the Company’s
investment portfolio and using risk reduction as an input in determining appropriate funding
allocations will further enhance the Company’s efforts to more transparently develop
quantitative risk-informed portfolios.
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7.3 DEMONSTRATION OF POTENTIAL TO ADVANCE CURRENT MATURITY LEVEL
Across SoCalGas, there has been a few initiatives that if successfully implemented, could move
the Company towards leading maturity levels. Some of these initiatives are either just starting or
are on-going in various internal and external forums.
SoCalGas has improved its risk management process over the past three years. Since 2014,
SoCalGas has demonstrated increasing levels of integrating risk into the Company’s culture. Its
most recent effort being ERM’s operational risk management project which started in 2016 and
is forecasted to continue to 2019. This effort will not only develop operating unit risk registers
across the Company but continue to embed risk management into the Company’s operations.
As a part of this effort, SoCalGas is also moving towards more probabilistic risk assessments by
beginning to evaluate multiple scenarios for a given risk event. This effort once completed, will
take the Company to a leading position in the utilities industry.
Additionally, there are number of current initiatives that will help close the gaps in the asset
management maturity. The most important of these is the recent establishment of the API 1173
project team within the company and the decision to drive towards conformance to API 1173.
The appointment of a dedicated project team will go a long way to socialize the importance of
API 1173 and its conformance within the organization. As a part of that effort, the Company has
established a preliminary roadmap depicted in Figure 18 to implementing its asset management
system and is currently working on developing the details of that initiative.
Figure 18 SoCalGas Asset Management Roadmap32

This extensive effort is expected to take a few years to implement and will ensure the Company
implements leading asset management practices. Along with the risk management initiatives,
32

This is a preliminary roadmap and defining its elements is still a work-in-progress.
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these efforts are foundational to developing a more systematic and transparent risk-informed
decision-making process across the Company.
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1 EXECUTIVE SUMMARY
1.1 OBJECTIVE
SDG&E has stated its commitment to integrating risk management into the Company’s
operations and implementing qualitative and quantitative processes to assess its risks and
measure the results of its risk management efforts.1 The objective of the Company’s Enterprise
Risk Management (ERM) program is to “create a consistent methodology for evaluating risk
across SDG&E’s businesses that integrates risk with asset and investment management using
a combination of bottom-up and top-down processes.”2 With a continued commitment to
achieving its objective of maturing its processes, SDG&E engaged Davies Consulting to assess
the evolution of the Company’s risk, asset and investment management processes.
The objectives of the assessment of SDG&E’s risk, asset and investment management
processes, procedures and practices were to:



Provide SDG&E leadership with an independent assessment of the company’s risk,
asset, and investment management processes and methodologies;




Evaluate the integration of its risk, asset, and investment management areas;



Present SDG&E with specific improvement opportunities to assist the company as it
continues to mature its methodologies.

Assess the maturity and integration levels across SDG&E of its risk, asset, and
investment management using Davies Consulting’s defined maturity model; and

1.2 APPROACH
Davies Consulting used its proprietary Integrated Strategic Management Maturity Model
(ISM3)™ evaluation framework, incorporating applicable international standards, to assess the
maturity of SDG&E’s risk, asset, and investment management. The evaluation focused on the
processes, methods, and tools used in Electric Operations and Gas Operations, and identified
potential opportunities for continued improvement, allowing SDG&E to make fact-based
decisions on how to mature its processes and risk mitigation prioritization efforts. In conducting
its assessment, Davies Consulting focused on the following questions:



How well does SDG&E integrate risk, asset, and investment management into its
strategic and operational decision-making processes?





How mature are SDG&E’s methodologies and tools?
Are SDG&E’s methodologies and tools applied transparently and consistently?
How does SDG&E compare to the current state of the utility industry?

1.3 FINDINGS
Davies Consulting observed that SDG&E had matured over the past few years in integrating its
risk, asset and investment management processes and demonstrated a commitment to
1

2016 GRC – Testimony of Diana Day pg. DD-7

2

2016 GRC – Testimony of Diana Day pg. DD-9
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continuing its evolution. This was evident in SDG&E recognizing opportunities for improvement
and developing initiatives to continue its path toward developing more mature processes to
guide decision-making across the Company.
Davies Consulting’s major findings are discussed in greater detail in Sections 6 and 7, but in
summary, SDG&E has:






Developed consistent frameworks for managing risks across the Company to inform the
development of asset plans and making investment decisions;
Enhanced the integration of risk into the Company’s operations and decision-making
processes;
Piloted methodologies to enhance risk assessments and
Committed to developing a comprehensive asset management system that aligns with
industry-leading practices.

1.4 REPORT ORGANIZATION
The report is organized as follows:



Section 1 is the Executive Summary.



Section 3 (Assessment Methodology and Approach) outlines the methodology used by
Davies Consulting to perform its assessment of SDG&E.



Section 4 (Assessment of the Utility Industry) provides a brief overview of the risk, asset,
and investment management maturity of the utility industry. This section identifies some
leading practices in the industry and describes an aspirational evolution of the industry
to a state where risk, asset, and investment management are fully integrated.



Section 5 (Risk, Asset, and Investment Management at SDG&E) discusses SDG&E’s
practices in risk, asset, and investment management.



Section 6 (Current Maturity Assessment) provides an assessment of SDG&E’s maturity
in risk, asset, and investment management, and examines SDG&E’s practices in Gas
Operations and Electric Operations.



Section 7 (Evolution of Integrated Risk, Asset, and Investment Management at SDG&E)
discusses areas for further maturity at SDG&E in risk, asset, and investment
management and identifies demonstrated efforts at SDG&E to achieve greater maturity.

Section 2 (Introduction) frames the background, scope, and objectives of the
assessment.
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2 INTRODUCTION
2.1 BACKGROUND
Although energy utilities have implicitly been managing risks that are inherent in their
operations, the explicit focus on making funding decisions based on risk management is a
relatively new model of operations that the California utilities are conforming to.
In 2012, with an increased focus on linking safety risk management efforts to funding requests,
the California Public Utilities Commission (CPUC) began this evolution by asking one of the
largest California utilities to support its General Rate Case (GRC) with a “risk-informed”
submission.
Since then, the CPUC has adopted several new elements to promote risk-informed rate setting
in California including proceedings to provide guidance on risk modeling methodologies, new
requirements for risk mitigation reporting and increased scrutiny of risk management
accountability for utilities.
SDG&E has been involved in this regulatory evolution and has taken steps to enhance its
processes to meet future expectations. In 2014, SDG&E engaged Davies Consulting to assess
the maturity of its processes and provide insights on industry risk management practices and
potential improvements that the Company can make to more closely integrate its risk, asset and
investment management processes.
With a continued commitment to improve its practices, SDG&E engaged Davies Consulting in
2017 to perform a detailed maturity assessment of its processes and procedures to understand
where the Company has improved since the 2014 assessment and where further opportunities
exist to continue its evolution.
In reviewing this document, it is important to define and understand several key terms to provide
context for this report and establish a baseline insight of Davies Consulting’s methodology:
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Risk Management is “the process whereby organizations methodically address the
risks attaching to their activities with the goal of achieving sustained benefit within each
activity and across the portfolio of all activities.”3 More specifically, risk management is
the identification, evaluation, analysis, and prioritization of risks and the corresponding
effort to minimize, monitor, and control their probability and/or impacts.4 Risk
management has traditionally been formalized as Enterprise Risk Management (ERM)
which is typically a function the Chief Financial Officer (CFO) or Chief Risk Officer
(CRO).



Asset Management is the “coordinated activity of an organization to realize value from
assets.”5 It includes understanding asset classes and their respective condition. Asset
management has traditionally been viewed as an operational responsibility in utilities.

Ibid.

4

Paraphrased from International Organization for Standardization, ISO 31000: Risk management – principles and
guidelines (Geneva, Switzerland: 2009), 1‐2.
5
ISO 55000 “Asset management — Overview, principles and terminology,” International Organization for
Standardization.
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Investment Management concerns the allocation of financial resources to address
identified, evaluated, and optimized operational and strategic risks. Investment
management has tended to be a role of the CFO.



Integration, in the context of risk, asset, and investment management, is the use of
optimized investment management to fund risk mitigation efforts, which are informed by
asset management processes, within a constrained resource environment. As noted on
page 18, “Integration of risk, asset, and investment management is visible when a
company identifies its risks, including risks associated with operational assets, develops
mitigations that include the asset strategies to address failures and make investments
based on the risks identified.” The inputs and outputs of each area informs and supports
the others.

2.2 ASSESSMENT SCOPE AND OBJECTIVES
2.2.1 Scope
In preparation for its 2019 GRC, SDG&E sought to assess the evolution of its risk, asset, and
investment management processes. SDG&E engaged Davies Consulting to assess:



SDG&E’s risk and asset management practices within and across its gas and electric
operations;




the investment management process across the entire enterprise; and
the evolution of SDG&E’s Enterprise Risk Management (ERM) process across the
company.

Davies Consulting focused on the following questions:



How well does SDG&E integrate risk, asset, and investment management into its
strategic and operational decision-making processes?





How mature are SDG&E’s methodologies and tools?
Are SDG&E’s methodologies and tools applied transparently and consistently?
How does SDG&E compare to the current state of the utility industry?

2.2.2 Objectives
The objectives of Davies Consulting’s assessment of SDG&E’s risk, asset, and investment
management processes, procedures, and methodologies were to:



Provide SDG&E leadership with an independent assessment of the company’s risk,
asset, and investment management processes and methodologies;




Evaluate the integration of its risk, asset, and investment management areas;



Present SDG&E with specific improvement opportunities to assist the company as it
continues to mature its methodologies.

Assess the maturity and integration levels across SDG&E of its risk, asset, and
investment management using Davies Consulting’s defined maturity model; and
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3 ASSESSMENT METHODOLOGY AND APPROACH
Davies Consulting used its Integrated Strategic Management Maturity Model (ISM3)™,
incorporating applicable international standards, to evaluate the maturity of SDG&E’s
investment, asset, and risk processes. In addition to assessing what SDG&E is doing, based on
existing guidelines and standards, from an investment, asset, and risk management
perspective, the ISM3™ framework allowed Davies Consulting to evaluate how SDG&E has
implemented applicable standards and how the three processes have been integrated. The
assessment identifies potential improvement opportunities, allowing SDG&E to make fact-based
decisions on how to mature its processes and prioritize mitigation efforts under constrained
resources and timelines.
Davies Consulting’s assessment framework captures the current state of the assessed
company against a set standard evaluation and identifies areas for process and methodology
improvement that allow a utility to establish a vision for the company’s evolution of its risk,
asset, and investment management practices.

3.1 RISK, ASSET AND INVESTMENT MANAGEMENT EVALUATION
Davies Consulting uses ISM3™ to evaluate a utility’s maturity in three areas; risk management,
asset management, and investment management on a 5-level maturity scale. The maturity
scale is based on Davies Consulting’s expertise, knowledge of the industry, and recognized
international standards, particularly, the International Standardization Organization’s (ISO)
standards for Risk and Asset Management (ISO 31000 and ISO 55000, respectively) and the
State Government of Victoria, Australia’s Guide to Investment Planning Process.6 The maturity
scale captures the current state of the utility industry and provides a vision for the evolution of
risk, asset, and investment management practices. Although descriptions of maturity levels vary
in each evaluation area, they are generally7:








Level 0 – no standard, no process




Risk Management
Asset Management

Level 1 – Ad-Hoc, Initiating, Initial
Level 2 – Beginner, Enabling, Managed
Level 3 – Intermediate, Integrating, Defined
Level 4 – Advanced, Optimizing, Quantitatively Managed

Level 5 – Leading, Pioneering, Optimized
Table 1, Table 2, and Table 3 contain specific descriptions for each maturity level in each of the
following areas:

6

Guide to Investment Planning Process, Overview, at http://www.dtf.vic.gov.au/Investment‐Planning‐
andEvaluation/Understanding‐investment‐planning‐and‐review/Guide‐to‐the‐investment‐planning‐process,
accessed on May 31, 2015.
7

A 2005 article described the levels of process maturity as: Initial (Level 1), Managed (Level 2), Defined (Level 3),
Quantitatively managed (Level 4), and Optimizing (Level 5). See Charles McKinney, “Capability Maturity Models
and Outsourcing: A Case for Sourcing Risk Management,” Information Systems Control Journal 5, (2005): 28‐34.
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Investment Management
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ISM3™ Risk Management Maturity Definitions
Table 1 Risk Management Maturity

Level
Characteristics

0
No Formal
Process or
Methodology

1

2

3

4

5

Not
part
of
the
organizational
culture.
Risk
Management
isolated, undocumented
and is characterized by
as one that is not
repeatable.
Not
established in a formal
process or repetitive
timeline. Some evidence
exists that risks are
discussed
and
considered,
but
the
results are not codified or
used
across
the
enterprise.

Not
part
of
the
organizational
culture.
Risk Management isolated
as an annual process
conducted to inform at the
Board of Director level and
based upon an ad hoc
process.
A
single
corporate risk registry may
exist, but inputs are
subjective in nature with no
evidence of data to support
the inputs. Operational
risks
are
managed
separately at the business
unit level with limited
process of communication,
understanding,
or
relationship
to
other
business units.
Risk
Identification, Evaluation,
Analysis and Prioritization
are
subject
matter
expertise driven and do not
account for uncertainty or
interrelationships of risks.
No metrics are used to
measure performance.

Part of the organizational
culture. One formalized and
documented
process
established
across
all
business units that is
grounded
on
published
standards.
Most/all
business units of the
enterprise maintain their
own risk registers and use
those
to
communicate
enterprise and operational
risks across the enterprise.
Risk
assessment
is
characterized by a more
qualitative/subjective
approach.
Risk
identification,
evaluation,
analysis and prioritization
are subject matter expertise
driven and do not account for
uncertainty
or
interrelationships of risks.
Lagging performance metrics
are used to measure
performance.

Part of the organizational
culture. One formalized and
documented
process
established across all business
units that is grounded on
published standards. Business
unit enterprise and operational
risks are communicated across
the
enterprise
and
are
characterized by a balance of
quantitative
and
qualitative/subjective
approach. Risk Identification,
Evaluation,
Analysis,
and
Prioritization
are
primarily
subject matter expertise driven,
attempt
to
account
for
uncertainty
and
the
interrelationships
of
risks.
Deterministic methods of risk
characterize the risk-informed
decisions.
Lagging
performance measure are
predominantly
used
to
measure
performance.
Evaluates
risk
mitigation
alternatives. Validates the
effectiveness
of
risk
mitigations.

Part of the organizational culture.
One formalized and documented
process established across all
business units that is grounded on
published standards. All levels of
the organization provide input.
Business unit enterprise and
operational
risks
are
communicated
across
the
enterprise and are characterized
by a qualitative and probabilistic
analysis.
Risk
Identification,
Evaluation,
Analysis
and
Prioritization are data driven,
account for uncertainty, and
interrelationships of risks. Leading
and lagging performance metrics
are used to evaluate risk
management effectiveness and
are
monitored
continually.
Tolerance levels of risk are
associated
potential
loss
exceedance.
Operational and
investment decisions are riskbased and focused on the risk
exposure reduction. Noted as
industry leader and used as a
benchmark by other companies
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ISM3™ Asset Management Maturity Definitions
Table 2 Asset Management Maturity

Level
Characteristics

0
No Formal
Process or
Methodology

1

2

3

4

5

Evidence of Asset
Management only at
operational unit level.
Ad hoc process
established in some
business units. Critical
assets understood and
prioritized based upon
subject matter expertise.
Asset Management
Plans and Strategies are
not developed or
codified. Asset
management efforts are
resourced annually.
There is no evidence of
review and improvement
on a cyclical basis.
Asset management
reactive in nature.

An ad hoc but formalized and
documented
process
is
established for business units.
Critical assets are understood
and prioritized based upon
subject
matter
expertise.
Individual asset alternative
strategies are evaluated using
subject matter expertise. Asset
Management
Plans
and
Strategies are developed for
individual
assets.
Asset
strategies
are
resourced
annually. Evidence is present
that the Asset Management
process is monitored and
continually improved.

Part of the organizational culture.
One formalized and documented
process established across all
business units that is grounded
on published international
standards. Certified or provides
evidence of adhering to
international
standards.
Critical assets
understood
and
Asset
Management
alternative
strategies are evaluated using
subject matter expertise. Asset
Management
Plans
and
Strategies are developed for
individual
assets
and
implemented. Asset strategies
are resourced annually. Asset
Management is continually
improved.

Part of the organizational
culture. One formalized and
documented
process
established
across
all
business units that is
grounded on published
international
standards.
Certified
or
provides
evidence of adhering to
international
standards.
Critical assets understood
and
Asset Management
alternative strategies are
evaluated using subject
matter
expertise.
Resource constraints are
accounted for
in lifecycle plans. Asset
Management Plans and
Strategies are developed
as an integrated system,
codified, implemented, and
monitored with a short and
long term view. Asset
Management is continually
improved.

Part of the organizational
culture. One formalized and
documented
process
established
across all business units that is
grounded on published
international standards.
Certified or provides evidence
of adhering to international
standards. Mature Asset Life
Cycle for critical assets
understood
and
Asset
Management
alternative
strategies are evaluated in a
probabilistic environment that
enables understanding of
uncertainty,
and
interrelationships of asset
failures. Asset Management
Plans and Strategies are
developed as an integrated
system,
codified,
implemented, and monitored
with a short and long term
view. Benefits of AM program
can be demonstrated and
measured.
Asset
Management is continually
improved.
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ISM3™ Investment Management Maturity Definitions
Table 3 Investment Management Maturity

Level
Characteristics

0
No Formal
Process or
Methodology

1
Characterized as a Bunch
of
Staff Sitting Around a
Table
(BOSSAT).
Decisions
based
on
judgement. Process is
not
transparent,
repeatable, consistent or
auditable.

2
Objectives and priorities are
communicated, but a formal
auditable process is still not
present. Decisions remain
judgment based in terms of
the value to the company
and allocation remains within
business unit silos.

3

4

5

Transparent, repeatable, and
consistent method that is in
business unit silos. Allocations
are made at an Executive Level
based on judgment but are tied
to
corporate
objectives.
Investments are prioritized
against a value definition.

Transparent, repeatable,
consistent, and auditable
method
across
the
enterprise that is based
upon
subject
matter
expertise
and
is
deterministic in nature of
evaluation. Allocations are
based upon an optimal
objective function of that
seeks to maximize the
return of an objective within
the constrained resources.
Investment
alternatives
evaluated objectively.
Accountability for the
claimed investment benefit
is documented and tracked.
Investments are aligned with
strategy.

Transparent, repeatable,
consistent, and auditable
method across the enterprise
that is data drive and
uncertainty in investments are
accounted for. Allocations are
based upon an optimal
objective function that seeks
to maximize the return of an
objective within the
constrained resources.
Investment alternatives
evaluated objectively.
Accountability for the claimed
investment benefit is
documented and tracked.
Investments are aligned with
strategy.
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The ISM3™ Scorecard’s objective is to initiate discussions with executive leadership concerning
specific areas where an opportunity exists to mature methodologies, processes, and
procedures. Moving from one level to another takes time, resource commitment, and cultural
shifts with a well-defined change management process. Discussions surrounding the evaluation
and maturity process should focus on elements to support an evolution, as opposed to the
ranking or categorization. An organization that can achieve the elements defined in the highest
category will achieve a level of sophistication and maturity that will result in efficient and optimal
resource allocation.

3.2 INTEGRATION EVALUATION
Risk, asset, and investment management can reach high levels of maturity in any given utility
but without integration of those three, a utility will not achieve a high overall maturity. The lack of
overall maturity can be evident, for instance, in a utility’s inability to manage its risks and assets
effectively to make informed investment decisions.
As such, the fourth dimension of Davies Consulting’s maturity assessment model is the
integration of risk, asset, and investment management. Integration is a more significant attribute
than the other three elements. Its maturity aligns with corporate governance, establishment of
aligned priorities and demonstrates a utility’s overall maturity.
Table 4 provides specific descriptions for the five maturity levels of integration.
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ISM3™ Integration Maturity Definitions
Table 4 Integration Maturity

Level
Characteristics

0

1

2

3

4

5

Risk, Asset, and
Investment
management are
not integrated at
all, even if they
exist.

Some evidence that
risk, asset, or
investment
management may
inform one of the
other areas, but the
information is not
used to make
decisions

Two areas demonstrate
integration to inform and
make
decisions.
Typically, this includes
asset
management
informing the investment
selection
and
risk
management isolated at
the
enterprise
level.
Additionally,
portfolio
selection is project and
programs based and
value
is
determined
outside of any risk
management
assessment or mitigation
evaluation. There is no
formal
process
for
integration and there is no
demonstration
of
evaluation
of
improvement.

Data and information
are available to inform
processes
and
procedures. Decision
making
process
demonstrate
an
awareness and an
attempt to incorporate
unified information and
data. Integration is not
a repeatable
methodology and any
attempts are qualitative
in nature. Decisions are
informed within
business and prioritized
to enhance the
performance of the
business unit. There is
evidence of evaluation
and improvement of the
integration.

Data and
information
Inform the all
processes and
procedures and are
incorporated into
most decisionmaking processes.
Integration is
qualitatively driven
to communicate the
asset, operational
and enterprise risk
profile of the utility.
Decisions are
informed across
business and
prioritized to
enhance the
performance of the
enterprise. All
processes are
continually
monitored and
improved.

Data and information inform all
areas and are unified into all
decision-making processes.
Uncertainty and the
interrelationships associated
within and across programs
inform a complete awareness to
leadership. Integration is
quantitatively driven,
communicates the asset,
operational and enterprise risk
profile of the utility, accounts for
uncertainty and the
interrelationships of risks,
addresses subject matter expert
bias and produces and
optimized portfolio of
investments that estimates the
risk reduction from the portfolio
of investments using
probabilistic and rigorous
analytic methods. Decisions are
informed across business and
optimized for the performance of
the enterprise. All processes are
continually monitored and
improved.
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3.3 ASSESSMENT APPROACH
Davies Consulting’s assessment process is comprised of three key phases, detailed in the
sections below:
1. Collect and review data;
2. Evaluate maturity; and
3. Produce report.
Figure 1 depicts the detailed tasks incorporated into the three steps listed above. While some
components of each phase are sequential, several parts of the three phases run in parallel to
each other.
Figure 1 ISM3TM Assessment ProcessTM

Davies Consulting Consultant Team

ISM3 Assessment Process

A

B

Risk Management
International Standard
ISO 31000

Asset Management
International Standard
ISO 55000

D

C
Standards Proposed by
Victoria (Australia)
Department of Treasury and
Finance

E

RM Checklist Based
on ISO 31000

F
IM Checklist Based on Davies
Consulting Expertise and
Australian Standard

AM Checklist
Based on ISO 55000

H

G

ISM3 Maturity Levels

ISM3 Interview Guide

3
1

Review
Documents

5

Request
Documents and
Interviews

6

Request Additional
Documents As Needed

Conduct Preliminary
Maturity Evaluation

4
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Begin Assessment
Report

11

Conduct
Interviews

Davies
Consulting
Executive Team

Update Assessment
Report

12

ISM3 Evaluation
Report

Finalize
Assessment
Report

10

Review
Assessment
Report

9

Adjust Maturity
Evaluation

8

Conduct Challenge Session
of Preliminary Maturity
Evaluation

SDG&E

2

Provide Documents/
Personnel for
Interviews

3.3.1 Collect and Review Data
The first phase of the assessment involves the collection and review of data and information
through document requests and interviews with key utility personnel who have roles in the three
evaluation areas. To initiate the data collection and review process, Davies Consulting
examined existing documentation on company policies, processes, and procedures. SDG&E
personnel provided these documents ahead of the Davies Consulting team interviews. Primary
sources of information reviewed by the team included the Company’s risk management
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documentation such as the Enterprise Risk Management Framework, the Enterprise Risk
Management Handbook, the Company’s most recent Risk Assessment and Mitigation Phase
(RAMP) report as well as various documented policies and procedures on asset management.
These materials constitute the major components of SDG&E’s Planning Process.
As part of the data collection and review process, Davies Consulting met with over 25 members
of the organization in various interviews and meetings over a period of two months. Davies
Consulting used its proprietary guide in all interviews. At least two Davies Consulting personnel
were present for each interview. Interviewees also provided Davies Consulting with additional
documents or provided demonstrations of tools and processes. The breadth and depth of
interviews provided a more comprehensive view of SDG&E’s risk processes across Electric
Operations and Gas Operations than the initial document review.
3.3.2 Evaluate Maturity
The second phase of the assessment is where information collected through interviews and
document reviews is used to evaluate the subject utility’s maturity in risk management, asset
management, investment management, and the integration of those three management
processes. Davies Consulting developed a preliminary evaluation of SDG&E’s processes
against the evaluation framework described above. In initial comprehensive review working
sessions, Davies Consulting assigned maturity scores to SDG&E across the key areas identified
in the evaluation framework. At this session, the team also identified areas where its
understanding was incomplete. To address these knowledge gaps, Davies Consulting
requested additional documentation and follow-up interviews from SDG&E. Davies Consulting
completed its assessment with additional review working sessions and then conducted a final
internal challenge session with a team of Davies Consulting consultants who were not part of
the preliminary assessment team. This widened the range of insights and critique and helped
the team consider additional aspects of the evaluation to ensure the completion of a fair and
responsible assessment.
3.3.3 Produce Report
The assessment’s third phase is the development of this assessment report. The assessment
report synthesizes the team’s findings about SDG&E’s risk, asset, and investment management
practices.

16

4 ASSESSMENT OF THE UTILITY INDUSTRY
Davies Consulting established the ISM3™ evaluation framework founded on international
standards and informed by its more than 25 years of consulting practice and the hundreds of
client engagements. While the scorecard methodology allows for a continual growth to a very
mature level of individual risk, asset and investment processes and the integration of them,
Davies Consulting determined that the current level of maturity demonstrated throughout the
utility industry, at its best, is at the Maturity Level 3. Some utilities have demonstrated efforts to
evolve to levels 4 and 5 but those efforts are at their infancy and have not yet been embedded
or established as standard operating procedures for those utilities. While some would question
that a mid-point maturity level is not “good enough,” it must be pointed out that the Institute for
Asset Management standard alignment for maturity, that Davies Consulting supports, has the
Maturity Level 3 defined as meeting the requirements to be ISO 55000 compliant. Indeed, the
additional levels of maturity are opportunities for all industries to continually mature processes
and methods. Davies Consulting’s definitions for Levels 4 and 5 provide detail as to how
processes are performed to achieve a level that results in optimal management processes.

4.1 RISK MANAGEMENT
Most utilities conduct risk management at an enterprise level and in isolation from key
operational processes. Some utilities see risk management as an annual reporting requirement
that does not inform decision-making through all levels of a given company. Utilities also face
challenges with quantification and communication of risk, risk mitigation and reduction benefits,
and overall effectiveness of risk management programs. While some utilities have identified Key
Risk Indicators (KRIs) and Key Performance Indicators (KPIs) as metrics to track overall risk
management performance, many struggle with quantifying specific risk reduction benefits at the
project or program levels. These approaches leave most utilities at maturity Levels 1 or 2.

4.2 ASSET MANAGEMENT
Many utilities have developed asset management programs, which vary widely in sophistication.
The most advanced programs embrace the tenets of ISO 55000, which aligns with a maturity
level of 3 in ISM3™. More specifically, the ISM3™ framework describes Level 3 maturity in
asset management as demonstrating the tenets (but not necessarily the formal certification) of
ISO 55000. The ISM3™ framework aligns here with the Institute of Asset Management (IAM)’s
asset management maturity framework, which also characterizes Level 3 as the satisfaction of
ISO 55000 requirements. If governance, disciplines, and processes are well-defined and
implemented, the value of ISO 55000 will be realized, regardless of external certification.
Currently, only a few utilities fall in ISM3™ Level 3 maturity and most utilities range in maturity
between Levels 0 and 2.

4.3 INVESTMENT MANAGEMENT
Most utilities lack a formalized and consistent process for making investment decision, mostly
using subject matter experts (SMEs) on an ad-hoc basis to prioritize investments with limited
communication of objectives and strategic priorities. Davies Consulting has seen
demonstrations of a maturity level 3 in application, but the predominant process in the industry
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is more ad hoc and not transparent, repeatable, auditable or consistent. This approach leaves
most utilities within maturity Levels 1 and 2.

4.4 INTEGRATION
Integration of risk, asset, and investment management is visible when a company identifies its
risks, including risks associated with operational assets, develops mitigations that include the
asset strategies to address failures and make investments based on the risks identified. The
integration is an area that presents more challenges because it requires the most change
management to implement. In the current state of the industry, integration is minimal to nonexistent in most companies. Some utilities can demonstrate integration of two areas while
others subjectively tie the three areas. For instance, some utilities can discuss connections
between asset, risk and investment management but with minimal to no demonstration of data
and information flows between the three management areas. No utility has reached a full
integration maturity level. Davies Consulting has seen demonstrations of a maturity level 3 in
application, but for the most part most utilities fall between 0 and 2 in the maturity of integration
of risk, asset, and investment management, as illustrated in the tables below.
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Table 5 Assessment of the Utility Industry - Risk Management

Table 6 Assessment of the Utility Industry - Asset Management
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Table 7 Assessment of the Utility Industry - Investment Management

Table 8 Assessment of the Utility Industry - Integration
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4.5 EVALUATION METHOD AGAINST THE INDUSTRY ASSESSMENT – CURRENT
As described above, the current industry maturity levels range from 0 to 3 in risk, asset, and
investment management and the integration of those three. Therefore, the remainder of the
assessment report focuses on the “Current Utility Industry Levels of Maturity Demonstrated”
(Level 0-3) and not the “Maturity Opportunity for Industry Evolution” (levels 4 and 5). Currently,
Level 3 can be characterized as leading practice. Comparing against the current level of the
industry allows us to identify areas where a utility is leading as well as areas where it is aligned
with industry peers.

4.6 EVALUATION METHOD AGAINST THE INDUSTRY ASSESSMENT –
OPPORTUNITY
The industry’s evolving regulatory landscape is heavily influencing the evolution of risk, asset,
and investment management practices. Recent developments highlight the importance of
moving to more sophisticated modeling capabilities to improve risk, asset, and investment
management in the utility industry. Among these are the CPUC’s Order Instituting a Rulemaking
(OIR) to develop a risk-based decision-making framework.8
Levels 4 and 5 of Davies Consulting’s ISM3™ scorecard support this evolution and highlight
characteristics that demonstrate movement towards more quantitative approaches for managing
risks, assets, and investment decisions. Evaluating a utility against these aspirational levels of
maturity allows us to identify areas for further improvement and communicate opportunities for
doing so.

8

Decision 14‐12‐025, Order Instituting Rulemaking to Develop a Risk‐Based Decision‐Making Framework to
Evaluate Safety and Reliability Improvements and Revise the General Rate Case Plan for Energy Utilities,
Rulemaking 13‐11‐006, December 4, 2014.
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5 RISK, ASSET AND INVESTMENT MANAGEMENT AT SDG&E
5.1 COMPANY OVERVIEW
SDG&E provides energy services to San Diego County and southern Orange County in
California. It serves 3.6 million people through 1.4 million electric meters and 873,000 natural
gas meters over a service area of 4,100 square miles.
Based in San Diego, SDG&E is a Sempra Energy utility that is regulated by the California Public
Utilities Commission and employs more than 4,000 employees who deliver energy services to
its customers.
SDG&E’s leadership has stated its commitment to managing risks and providing services to its
customer with the priority of ensuring the safety of the public and its workforce of employees
and contractors. One of SDG&E’s stated core values is to “treat safety as a way of life.”9 This
commitment has been proven with actions over the years through leadership’s commitment to
evolving and continuously improving the Company’s risk management practices as will be
discussed in this report.
As a part of its commitment to safety, the Company has been participating in the National Safety
Council’s (NCS) safety survey since 2013. The survey compares SDG&E’s safety culture to
other companies using NCS’s “Safety Barometer” database. Most recently, SDG&E’s results
showed that it was among the leaders at the 85th percentile for safety culture.10
5.1.1 Gas Operations Overview
SDG&E operates 14,000 miles of natural gas transmission and distribution pipelines across its
service territory,11 selling and transporting approximately 327 million cubic feet of gas per day
(MMCF/day).12
With an eye toward maintaining and operating a safe system, Gas operations at SDG&E utilize
comprehensive processes and methodologies for managing the integrity of its pipeline system
as demonstrated in the Company’s Transmission Integrity Management Program (TIMP) and
the Distribution Integrity Management Program (DIMP). These programs drive the Company’s
risk-informed decision-making by prioritizing maintenance and replacement activities on a riskbasis to address identified threats.
In 2014, the CPUC approved SDG&E’s Pipeline Safety and Enhancement Plan (PSEP) to
identify pipeline sections throughout the system that have not been pressure-tested, or for which
records of pressure-testing are missing, and slate them to be pressure-tested or replaced. The
plan also proposes to upgrade, replace, or retrofit about 30 mainline valves in the system with
technology that allows them to be opened or closed remotely by system operators from a

9

2016 GRC Application – Risk Policy Testimony. DD-4

10

SDG&E RAMP Report - SDGE/SCG C-2

11

SDG&E website, PSEP.

12

2016 California Gas Report – p109.
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central control location, or that automatically shuts off the flow of natural gas in the event of a
large pressure drop.13
Most recently, the Company identified enhancements that the Company can make to meet
tenets of API 1173 and ISO 55000. In 2017, under the guidance of the Company’s new asset
management organization and in coordination with SoCalGas, SDG&E initiated the project to
close the gaps identified in the assessment.
5.1.2 Electric Operations Overview
SDG&E operates and maintains an electric system that serves approximately 3.5 million
customers through 1.4 million meters across its service territory.
Electric operations at SDG&E have evolved over the years with the goal of providing safe,
reliable and affordable service to SDG&E customers. For example, in 2016, SDG&E received its
11th consecutive award for Outstanding Reliability Performance among utilities in the western
United States and Canada by PA Consulting Group.14
In addition to consistently winning reliability awards for outstanding performance, the Company
has heavily invested in reducing risks to the public and increasing the safety of its customers
and workforce. Over the past 10 years, the Company installed the nation’s largest and most
advanced utility weather sensor network as a key risk management investment to mitigate the
risk of wildfires15 and, in 2017, the Company announced a new Senior Vice President of Asset
Management overseeing the management of SDG&E’s electric assets with the goal of
maintaining its reliability performance and more systematically managing asset-related risks
across its system.

13

SDG&E Website - PSEP

14

SDG&E Website – News http://sdgenews.com/reliable/sdge-begins-another-decade%E2%80%9Cbest-west%E2%80%9D-delivering-reliable-service-0
15

SDG&E Website – Weather Stations Fact Sheet http://sdgenews.com/reliable/sdge-begins-anotherdecade-%E2%80%9Cbest-west%E2%80%9D-delivering-reliable-service-0
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5.2 RISK MANAGEMENT AT SDG&E
Characteristics of an effective risk management process that produces demonstrable risk
reduction include transparency, repeatability, and consistency. The process should be
continually reviewed, risks must be monitored, and emergent risks identified to ensure each is
being mitigated. To do so, an organization should establish robust processes and
methodologies that are a part of organizational culture.
5.2.1 Background
To formalize risk management at SDG&E, the Company launched its Enterprise Risk
Management (ERM) efforts in 2009. As a start, the ERM organization conducted several
interviews with various Company leaders to identify and document key risks that the Company
manages as a part of its operations. As a part of the process, the ERM organization established
and formalized the Company’s risk registry which became the central hub for the Company’s
risk management information and the foundation for annual risk reporting to the Company’s
Board of Directors.
In 2014, the Company expanded its ERM program by growing the ERM team and adding
substantial knowledge and expertise to bolster the Company’s approach to risk management.
The organizational changes included the appointment of a new VP of risk management and two
new directors with operational and financial backgrounds to enable the integration of risk
management into the Company’s operations and investment planning. Since then, the Company
has invested in risk management training and the addition of risk managers to support the
evolution of risk management and the development of more advanced risk assessment
approaches.
Building on the Company’s existing process which is based on ISO 31000, the internationally
recognized risk management standard, the new VP and directors of risk management continued
the process of formalizing and structuring risk management at the Company. This included the
development of a formal overarching risk management framework that states the Company’s
risk management policy, identifies risk management roles and responsibilities and outlines the
Risk Management Policy Committee (RMPC) charter.
Additionally, the new organization formalized the Company’s risk management handbook which
documents the Company’s risk management process and is used as a general guide for risk
management training purposes.
Over the past few years, the Company has continued to enhance its risk management practices
by developing operational risk management, creating new risk management sessions,
improving the Company’s risk registry and risk evaluation mythologies and investing in new
tools to more systematically manage the Company’s risks.
5.2.2 ERM Framework
SDG&E’s Board of Directors has oversight of the Company’s risk management process and is
supported by the Company’s Risk Management Policy Committee (RMPC).
The RMPC is made up of the Company’s Chief Executive Officer, Chief Operating Officer and
General Counsel and is chaired by the Vice President of Enterprise Risk Management and
Compliance. In addition to overseeing the overall risk management framework, the RMPC
meets regularly to oversee the identification, assessment and mitigation of the Company’s risks
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to achieve its objective of providing safe and reliable services to its customers at affordable
rates.
SDG&E’s risk management governance structure also includes a Leadership Risk Team which
is comprised of officers and directors from all business functional areas who are responsible for
leading periodic risk and mitigation dialogues, ensuring a holistic view of risk management at
the Company and the review of the assessment of the Company’s key risks and mitigation
plans.
SDG&E’s VP of ERM and Compliance is responsible for leading ERM. ERM’s primary
responsibilities include:





Facilitation and review of key risk assessments;
Development of appropriate risk management tools;
Facilitation and review of key risk mitigation plans; and
Maintenance of the enterprise risk registry.

Typically, the ownership and oversight of risks identified in each business functional area belong
to the Officers of those areas and they assign specific risk management responsibilities to
directors and managers in their organizations. The ERM governance structure is depicted in
Figure 2.
Figure 2 SDG&E’s Enterprise Risk Management Governance Structure

In addition to this existing ERM governance structure and framework, the ERM organization is
facilitating the development of operational risk management where each business functional
area will be responsible for developing and maintaining its own risk registry and utilizing it to
drive decision-making. To date, the Company has developed preliminary operational risk
registries for electric substations and medium-pressure pipeline and is in the process of
improving those registries and conducting the same effort across the Company.
The purpose of this effort is to further embed risk management into the Company’s operations
and identify and assess risks at a more granular level. In the future, operating unit risk registers
will support the identification and management of enterprise-level risks. Figure 3 depicts a vision
of how operational risk management will be integrated with enterprise risk management at
SDG&E.
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Figure 3 Implementing Operational Risk Management

5.2.3 ERM Process
In accordance with ISO 31000, SDG&E established its 6-step risk management process and
built it into its annual planning process. Figure 4 depicts the Company’s risk management
process.
Figure 4 SDG&E's Risk Management Process

Every year, the ERM team reaches out to the various operating units across the Company to
update existing risk information and identify emerging risks. Through the process, the ERM
team refreshes the Company’s risk registry by modifying as necessary the current risk scores to
reflect any changes to the various risk levels, and identifying and evaluating new and emerging
risks that the Company must manage.
Over the past few years, SDG&E has made efforts to more transparently and explicitly link its
financial planning process to its ERM process.
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In 2014, the ERM group established 3 key officer sessions as a part of the annual risk
management process. The Risk Assessment Session, the Risk Prioritization Session and the
Risk Mitigation Planning Session. In these sessions, risks are identified, assessed and
prioritized to determine the Company’s top risks and discuss current efforts to control those
risks and mitigations that may be needed to further reduce them.
These risk sessions provide the necessary risk information that feeds into the investment
planning process. As a part of the investment planning process, the Company’s enterprise risk
registry is used as an input to the discussions that take place at the Executive Finance
Committee (EFC) where funding allocation decisions are made to meet compliance
requirements and address safety and reliability concerns that the Company must manage as a
part of running its operations.
This high-level view of the annual planning process is depicted in Figure 5 below and is further
discussed in the following sections.
Figure 5 Annual Planning Process16

The role of these three key risk sessions is further described below:
1. Risk Assessment Session, where each risk owner discusses their risk, the progress
they’ve made in reducing it and elements of the previous year’s mitigation plan that have
been implemented. The output of this session is a refresh to the risk scores using the
Company’s Risk Evaluation Framework (REF) which is further described in section
5.2.4.3.
2. Risk Prioritization Session, where risk owners discuss the relative ranking of each
utility’s enterprise risks with senior management and achieve consensus around risk
priorities.

16

S-MAP Workshop 1 – SoCalGas and SDG&E presentation
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3. Risk Mitigation Planning Session, where risk owners present their key risk mitigation
plans and alternatives considered to the senior management team and discuss the
feasibility and prudency of their proposed plans. This session helps shape the utility’s
priorities going into the annual investment planning process and helps identify gaps
and/or areas of overlap in risk mitigation plans.
5.2.4 ERM Tools
SDG&E has developed and implemented several tools that are used to support the risk
management process. These tools include the risk taxonomy, risk bowties, the Risk Evaluation
Framework (REF) as well as various tools to assess risk treatments and monitor risk
management progress.
5.2.4.1 Risk Taxonomy
In 2015, SDG&E developed its risk taxonomy the purpose of which is to provide a framework for
identifying, organizing and studying risks in a more systematic and comprehensive manner.
SDG&E’s taxonomy categorizes risks as either operational or cross-cutting. Operational risks
are associate with specific assets; whereas, cross-cutting risks are not linked to specific assets
and may affect a range of assets. This structured way of identifying and studying risks helps
ensure that various risk scenarios are considered when conducting risk assessments. Figure 6
depicts SDG&E’s risk taxonomy.
Figure 6 SDG&E's Risk Taxonomy17

5.2.4.2 Risk Bowties
Risk bowties are used in various industries to conduct risk analyses and are recognized as a
commonly used risk analysis practice in ISO 31010. Risk bowtie analysis supports the
identification of the risk drivers and the potential consequences that the risk event might result
in. Risk bowties are useful tools for determining what risk mitigation measures should be put in
17

SDGE SCG RAMP Report, pg. SDGE/SCG B-3.
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place. They enable risk managers to identify and document risk drivers (or triggers) that can
lead to an undesirable event. Risk managers can then identify potential mitigations that could
reduce the likelihood or frequency of a driver triggering the undesirable event.
An illustrative example of a risk bowtie analysis conducted by SDG&E for one of its top safety
risks is depicted in Figure 7 below. The figure shows the risk event as the center of the bowtie
with risk consequences on the right side and risk triggers on the left with multiple lines depicting
several risk controls that address those risk triggers.

Figure 7 Illustrative Risk Bowtie Analysis18

5.2.4.3 Risk Evaluation Framework (REF)
SDG&E uses a 7x7 risk evaluation matrix to assess and prioritize risks by scoring them on two
dimensions; the likelihood of the risk occurring and the various levels of consequences it may
lead to. The REF enables a consistent, transparent and repeatable way of evaluating and
comparing risks across the Company.
As depicted in Figure 8 below, the REF is used to establish a weighted score by evaluating the
likelihood of each risk event and the consequences of the risks in terms of four attributes:





18

Safety, health and environmental impacts;
Operational and reliability impacts;
Regulatory, legal and compliance impacts; and
Financial impacts.

SDGE SCG RAMP Report, pg. SDGE/SCG A-5.
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In its enterprise risk registry, SDG&E identifies the reasonable, worst-case scenario19 for each
risk event and scores that representative scenario for the potential magnitude of the risk event.
As a part of developing operating unit risk registers in 2016, SDG&E began piloting the
assessment of more likely20 as well as reasonable, worst case risk scenarios in an early step to
move towards more probabilistic risk evaluations.
Over the years, SDG&E has incorporated lessons learned from using the REF into updated
versions of it. In 2014, it changed from a 5x5 to a 7x7 evaluation matrix and in 2015, it updated
its risk scoring algorithm to allow for better distinction and comparison between risks by more
appropriately reflecting the magnitude of risks.

19
The reasonable, worst case scenario is typically defined by the most severe potential outcomes of a
risk that can reasonably be expected to occur. Such scenarios are typically associated with low frequency
high consequence events such as pipeline ruptures leading to explosions.
20

The more likely scenario is typically defined by the potential outcomes of a risk that are more likely to
occur. Often, it is reflective of higher frequency, lower consequence risk events when compared with the
reasonable, worst case such as pipeline leaks that may not lead to explosions.
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Figure 8 SDG&E's Risk Evaluation Framework
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5.2.4.4 Risk Treatment and Monitoring
In 2016, SDG&E filed the State’s first Risk Assessment and Mitigation Phase (RAMP) report at
the CPUC where it documented its top safety risk treatment plans for which it intends to seek
funding for in its next rate case. The report displayed early steps toward piloting a methodology
to quantify risk reduction benefits achieved by the Company’s existing risk control measures
and proposed risk mitigation plans. The methodology introduced the concept of prioritizing funds
using a risk reduction per dollar metric referred to as the “Risk Spend Efficiency” (RSE).
The CPUC’s Safety Enforcement Division (SED) commended the effort the Company went
through to develop its RAMP report, noting that there remain improvements that need to take
place to strengthen the methodology and the fact that the on-going Safety Model Assessment
Proceeding (S-MAP) is still in the process of defining standards for such models to be applied in
the future. Following is an excerpt from the SED response:
“Staff recognizes that this RAMP filing is the first of its kind and that it has been difficult
to quantify risk reductions in a manner that will fully support RSE calculations. Staff
commends Sempra utilities, as well as the other utilities, for their efforts to gather the
data necessary to make more quantitative predictions of risk reduction in future filings,
as an ongoing aspect of the S-MAP proceedings.”21
Though the Company has not yet adopted the methodology or developed a fully working model
that can be used as a part of the annual planning process, several examples of such efforts are
worthy of noting here.
In various areas of the Company, risk-based prioritization tools are used to determine an
appropriate ranking of spend based on various metrics that take safety and reliability impacts
into account. For instance, in its fire risk mitigation program, SDG&E developed a tool called
Wildfire Risk Reduction Model (WRRM) to focus on equipment failures that lead to ignitions, and
how those ignitions spread due to vegetation and weather. The model determines likelihood of
failures at each pole and it calculates which poles, and which improvements, lead to the largest
reduction of risk per dollar spent allowing the Company to better prioritize its pole replacement
efforts.22
Another example of such an approach is used in gas distribution operations where the
Distribution Risk Evaluation and Management System (DREAMS) analyzes medium pressure
pipe segments using relative assessment of probabilities and consequences of pipeline risk
events to prioritize risk mitigation efforts on a segment-by-segment basis.23
There may be opportunities to adapt or develop similar analysis models for other risks; however,
these are not likely feasible for all risks across the various operating units of the Company as
they target very specific operational issues and require significant amounts of data. Thus, the
Company primarily relies on its high-level prioritization process to broadly allocate funds to
projects and programs by evaluating their impact to safety, reliability as well as other factors
after which operating units are responsible for further prioritizing their allocated budgets at a

21

SED report on SDG&E’s RAMP application – pg. 7

22

SDG&E’s RAMP Application – SDG&E/SCG D-15

23

SDG&E’s RAMP Application – SDGE/SCG D-19
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more granular level using their own methodologies and in some cases specific models such as
WRRM or DREAMS.
While there are various metrics being tracked and monitored at SDG&E, the integration of those
metrics with the Company’s risk registry is primarily facilitated by the ERM group. In 2016, the
Company identified existing metrics that can be used to monitor risk performance as a part of
the on-going S-MAP and in its 2017 ERM process, it began to formally incorporate those
metrics in the risk discussions and document them in the Company’s updated risk registry. One
of the Company’s most advanced metrics is in the fire risk area where the Company collects
information through its large weather network to effectively and proactively monitor the potential
of any ignition and appropriately prepare to respond to the risk of a wildfire.
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5.3 ASSET MANAGEMENT AT SDG&E
5.3.1 Gas Operations Asset Management
SDG&E operates 14,000 miles of natural gas transmission and distribution pipelines across its
service territory24 selling and transporting approximately 327 million cubic feet of gas per day
(MMCF/day).25
SDG&E has established a Natural Gas System Operator Safety Plan that conveys the safety
performance expectations of SDG&E’s Senior Management Team, and describes the safety
plans, programs, policies, standards, and procedures that are designed to accomplish those
expectations.26
Over the years, SDG&E has matured its risk, asset and investment management processes and
its safety culture. In addition to the continuous improvement of its risk management process, in
2015, the Company conducted a third-party assessment of its asset management practices and
how well they conform to API RP 1173 and ISO 55000. Based on the assessment, the
Company identified a Director to lead the implementation of the recommendations to enhance
the safety of its gas operations and comprehensively manage its gas assets in conformance
with API 1173 and ISO 55000.
The process for asset management can be broadly characterized as 3-stage process, depicted
in Figure 9.
1. Input: Several inputs and considerations are taken, depending upon the asset
group;
2. Governance: These inputs are then applied through an internal governance process;
3. Output: This creates work plans and operational output.

24

SDG&E website, PSEP.

25

2016 California Gas Report – p109.

26

SDG&E Natural Gas System Operator Safety Plan – 1.
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Figure 9: Three-stage High Level Asset Management Process
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Existing Work Progress
Prior Expenditure
Current Budget






Engineer, PM, T&D committees
Reviews by Directors
Reviews by Finance and Budget Committees
Risk and Compliance Reviews







List of Projects
Execution of work
KPIs
Monitoring/Inspecting
Updating GIS/Asset Data






Risk Management Priorities
Regulatory Requirements
Customer Needs
Investment Mgmt. Project List

Similar to the recommended process in API 1173, the Company follows a “plan-do-check-act”
framework as presented in Figure 10 which is further described below.
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Figure 10: SDG&E's Gas Operations Asset Management
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As Figure 10 shows, the Company’s Asset Management program can be viewed, at a high
level, in three phases, and while this program is comprised of many processes that fit together
linearly, there are several cyclical elements that ensure Asset Management is an ongoing
process. Inputs are comprised of drivers and processes, such as asset data, prior and existing
work and budgets, and capacity requirements; external drivers, such as regulatory requirements
and customer needs; and the results of the investment management prioritization process,
which is external to the Asset Management program.
The combination of these inputs informs the Engineering and Planning Departments, the T&D
Committee, as well as pertinent personnel such as project managers. These groups generate a
list of projects that are then submitted for consideration through the Company’s investment
management process for prioritization (described in 5.4). The prioritized list of projects is
submitted for challenge and reviewed by various committees prior to the creation of a finalized
project list.
Once the finalized list of projects is endorsed by leadership, the list is provided to groups such
as Operations and Construction for execution. Throughout the execution of the work, each
operating area monitors and inspects work, tracks KPIs, and maintains and updates records.
The asset management loop is not closed until the asset data systems such as GIS are updated
with the data and records of the work that was carried out including any findings from field
inspections.
5.3.2 Electric Operations Asset Management
SDG&E currently has several processes for managing its assets, which have contributed to the
Company being named “Best in the West,”27 and allowing the Company to consistently meet
compliance requirements and financial targets. The Company’s asset management functions
include:
Capacity planning – to manage the impact of load growth on the assets;
Reliability management – to improve performance and availability of the assets;
Standards development – to ensure equipment and activities on the assets are
consistent and meet requirements;
 Asset investment process (described in 5.4) – for determining funding of work on the
assets;
 Construction program implementation – to implement the programs and plans; and
 Inspections and maintenance program development –to inspect and maintain the assets
and ensure regulatory compliance when applicable.
In addition to the functions noted above, SDG&E has implemented and relies on tools to support
its asset management program, including models for system planning, decision support tools,
and asset information systems:






SAP and GIS: GIS provides mainly geographical information and maps, including
location, connectivity and other attributes. SAP contains financial and asset attribute
information. Combined, these systems contain most of the Company’s asset
management information.

27
PA Consulting Group ReliabilityOne Awards for outstanding reliability performance among utilities in
the western states and Canada.
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CASCADE: Mostly used in the Substations organization, captures attributes and
maintenance information
SCADA and CBM: SCADA provides critical and usually real-time information for the
operation of the grid and controls assets, such as breakers. The Condition Based
Monitoring system (CBM), is used by the Substation organization to provide asset
condition information on critical asset types, such as substation transformers to allow
scheduling of maintenance based on need rather than static cycles.
System simulation tools to evaluate the impact of load growth or contingencies on the
system, mostly used by the transmission and distribution engineering planning groups.

At SDG&E, electric asset investments can be generally categorized as follows:




Capacity projects that are done to meet forecasted demand
System reliability that target poor-performing assets to improve reliability
Specific asset health programs that are done across various assets using different
models to address asset issues and maintain long-term system integrity

Transmission capacity work is driven by NERC and FERC requirements and this type of
investment may be generated either from SDG&E’s load forecasting model or may come
directly from FERC where load forecasting may identify needs to expand targeted capacity
constraints through capital investments.
Distribution capacity work is identified by running the Company’s internal load forecasting model
that looks at 10-year capacity needs and considers the integration of Distributed Energy
Resources (DERs) and how they impact the system.
System reliability work starts with reliability assessments conducted by expert teams in the
Company who look at the Company’s performance in terms of SAIFI (Average total number of
outages per customer), SAIDI (Average total duration of outages per customer), and CAIDI
(Average duration per outage) and determine where investments need to be made to meet
reliability targets.
In addition to that, the Company has various assessments and models that specifically look at
asset health and determine targeted investments to reduce risks related to those assets.
Examples of such work includes the Company’s cable failure analysis program, its newly
developed pole-loading program, the fire risk mitigation program as well as its Corrective
Maintenance Program (CMP) which ensures that major asset types, such as poles, are
inspected and maintained according to General Order requirements and remedial actions are
taken on a timely basis commensurate with the severity of the issue.
In substations, the Company has a dedicated Substation Equipment Analysis Team (SEAT) that
focuses on identifying and prioritizing substation asset risks and mitigating them. Additionally,
the Company invested in moving towards Condition-Based Monitoring (CBM) to enable more
proactive asset management particularly for the management of transformer risks.
Any work that is generated through the various functions within electric operations at SDG&E
goes through Central Planning where cross-functional committees discuss the various needs
across the system and prioritize the allocation of funding. The process for determining funding
levels across the Company is further described below.
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Once projects and programs are funded through the annual investment planning process, the
Company identifies major projects that are typically larger in size and go through an elevated
level of accountability and oversight through the Major Projects organization which develops
and maintains risk registries for major projects. These registries not only identify typical projects
risks related to budgeting and scheduling, they also identify and monitor operational risks of
doing and not doing the projects.
SDG&E uses Work Order Authorization (WOA) and Authorization of Expenditure (AOE) forms
for final approval, recording and monitoring of costs for its projects.
An overview of how asset management is currently done at SDG&E is depicted in Figure 11
below.
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Figure 11 SDG&E's Electric Operations Asset Management
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5.4 INVESTMENT MANAGEMENT AT SDG&E
SDG&E’s planning process starts with a 5-year strategic plan that is established by Senior
Leadership to provide executive guidance on budgets based on authorized funds and estimated
needs identified by various functional areas in the organization. Each functional area has a
committee that oversees the identification of funding needs and prioritization of work within that
area. These committees at SDG&E are identified as follows:







Electric operations
Gas operations
Generation
IT
Facilities
Customer service

On an annual basis, these various committees submit a prioritized list of funding needs to the
Central Planning Group. The Central Planning Group then evaluates all requests from all
functional committees to determine funding levels considering the following categories of work:





Mandatory: work/spend needed to meet regulatory requirements and mandates
Base: routine work/spend needed to maintain system operations and provide service
(e.g. blanket budgets such as pole replacement programs)
In-flight: projects that are currently in progress and additional funding is needed to
complete them
Elective: work the utility has flexibility over when or if to implement it. It has no
regulatory or compliance repercussions

Mandatory, base and in-flight work gets submitted to Central Planning using Excel-based
templates to document various information pertaining to the requested funding and gets
discussed within and across the various functional capital committees. Elective work is
submitted through a prioritization model that evaluates the benefits of each proposal based on
how it impacts the company’s priorities in the context of safety, security, reliability, environment,
economic benefits and customer experience. The model produces a prioritized list of the
proposed projects based on a calculated score that is referred to as the “Combined Risk
Reduction” (CRR) and an efficiency metric that considers the cost of each project in addition to
the CRR.28 The outputs of this model are used primarily as guidance in the decision-making
process.
Once Central Planning determines an appropriate funding level that addresses key risks and
needs of organization, it produces a proposed portfolio to the Capital Committee. The Capital
Committee is comprised of directors and financial representatives from each of the functional
areas and is responsible for having cross-functional discussions of funding needs and
determining the appropriate prioritization of work. Challenge sessions take place at the Capital
Committee level where project managers are given an opportunity to present their business
cases for the funding they seek. Once the Capital Committee goes through its annual meeting, it

28
This model is different from the Company’s Risk Evaluation Framework (REF) and the “Risk Spend
Efficiency” concept that the Company introduced in its RAMP report.
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may re-prioritize the investment portfolio as deemed necessary by the members of the
committee.
Central Planning then facilitates the annual Executive Finance Committee (EFC) meeting where
the final investment decisions are made. The EFC is comprised of officers that represent
various functions across the Company and meets annually to discuss the proposed investment
portfolio and determine the final set of programs and projects that the Company should fund the
following year. In addition to the annual EFC meeting to determine appropriate funding levels
and set budgets for the functional organizations at the Company, the EFC meets on a quarterly
basis to determine any needs to re-prioritize or re-allocate funds based on emerging risks or
operational constraints. An overview of this process and the interactions between the various
entities involved in investment planning are depicted in Figure 12 and Figure 13 below.

Figure 12 Investment Planning Overview
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Figure 13 SDG&E's Investment Planning Process
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6 MATURITY ASSESSMENT
Davies Consulting conducted its maturity evaluations of SDG&E’s processes, procedures, and
methodologies across the company. Early on, Davies Consulting determined that the Company
had relied upon a uniform process and methodology for risk and investment management.
Use of a uniform process and methodology across SDG&E aligns with the CPUC’s request that
utilities demonstrate in their GRCs that risks are being managed across the enterprise such that
resources are being allocated appropriately across risks.
In contrast, asset management methodologies and processes vary across the company
depending on the commodity and asset types and will be discussed accordingly in the following
sections.

6.1 OVERALL ASSESSMENT
Over the past few years, SDG&E’s risk management processes and methodologies have
matured where risk management has been embedded in the Company’s culture and is
consistently applied across the organization with its well-established and documented process
and tools. The ERM process occurs annually and involves appropriate experts from various
functional areas across the Company. While there remains room for improvement in terms of
integrating risk into operations and decision making, the Company has begun that process
through the piloting of operating unit risk registers and developing a roadmap to establish
operational risk management over the next few years.
SDG&E’s investment management process is well-structured with various committees
representing different functional areas at the Company and appropriate forums to enable crossfunctional discussions to take place to determine appropriate funding levels for the Company’s
various investments. However, the process is primarily subject-matter expertise driven with
minimal and isolated use of data to drive investment decisions based on risk. Additionally, the
methodology used to prioritize elective work does not necessarily produce results that align with
the Company’s strategy and as such, it is used only for general guidance in the final decisions.
These drawbacks can potentially be addressed by enhancing the existing model to more closely
align with the Company’s strategic priorities and utilizing it on a broader level to incorporate all
projects/programs.
SDG&E’s asset management system is and, consequently, its asset management plans are,
primarily driven by compliance and regulatory requirements. The management of electric assets
remains siloed with varying degrees of sophistication in the use of data and models to manage
the system. To address that, the Company has shown progress towards improving its asset
management practices and better integrating its systems and developing more comprehensive
asset management plans. This is highlighted by the establishment of a new asset management
organization with the vision of establishing an industry-leading asset management program for
the Company guided by ISO 55000.
In Gas Operations, the momentum behind asset management improvement is increasing as
evidenced by the appointment of dedicated internal teams and leaders to the implementation of
API 1173 and ISO 55000. As this work progresses, the abilities of the organization should
increase in multiple areas such as asset management planning, integration of operations with
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risk, and continuous improvement. The results of these improvements will ultimately lead to an
improvement in safety and safety culture moving the company closer towards its vision.
SDG&E’s efforts to integrate risk, asset and investment management have increased over the
past few years and are primarily driven by the risk management evolution. The ERM department
has taken steps towards embedding risk management into the organization through its
operating risk registries efforts and has begun to link risks to investments through the officer risk
sessions that feed the annual planning process. However, the Company has yet to develop a
more integrated approach to decision-making that considers the risks that the Company has
identified in its ERM process and the various asset management plans in place.
Figure 14 and Figure 15 below are graphical representations of the Company’s Gas and Electric
Operations maturity levels relative to the current state of the industry.
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Figure 14: Integrated Maturity Assessment – Gas Operations

Note: Aviation, e-Commerce, Banking, Insurance and Space
industries typically operate in shaded areas levels 4 and 5

Figure 15: Integrated Maturity Assessment - Electric Operations
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6.2 RISK MANAGEMENT MATURITY
6.2.1 Overall Maturity
SDG&E has established and implemented a uniform risk management framework and process
that involves all functional areas of the Company. While there are opportunities to improve risk
management in terms of probabilistic modeling, assessing interrelationships of risks and betterintegrating risk management into decision-making, SDG&E has successfully evolved its risk
culture over the past few years and has embedded it into its operations.
Early steps towards building operational risk management are evident in the development of risk
registers across identified asset families and functional areas of the organization. This effort is
at an early stage of maturity and has not yet achieved the intended level of integration of risk
management and decision-making. Achieving that level of integration takes several years to
accomplish and SDG&E is working diligently towards that goal.
Additionally, Risk assessments are primarily driven by subject-matter expertise and have yet to
evolve to more rigorous analytics based on data to more strongly support risk scoring and
monitor risk performance over time using metrics. To that end, the Company has started to
document some risk metrics and incorporate them in its risk assessment discussions as
demonstrated in its RAMP application.
Overall, SDG&E has achieved a maturity level of 2, as illustrated in Table 9 but has
demonstrated progress towards achieving leading utility-industry practices by embarking on the
development of operational risk management and enhancing the use of data in its risk
assessments. To achieve a level 3, SDG&E will need to complete its operational risk
management initiative and fully establish risk management governance in each operational unit
across the Company to ensure risk management is embedded into its culture at all levels down
to its field operations.
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Table 9 SDG&E Evaluation - Risk Management Maturity

Current Utility Industry Levels of Maturity Demonstrated

Maturity Opportunity for Industry Evolution

SDG&E
Level
Characteristics

0
No Formal
Process or
Methodology

1

2

3

4

5

Not part of the
organizational
culture.
Risk
Management
isolated,
undocumented
and is
characterized by
as one that is not
repeatable. Not
established in a
formal process or
repetitive timeline.
Some evidence
does exist that
risks are
discussed and
considered, but
the results are not
codified or used
across the
enterprise.

Not
part
of
the
organizational
culture.
Risk Management isolated
as an annual process
conducted to inform at the
Board of Director level and
based upon an ad hoc
process.
A
single
corporate risk registry may
exist, but inputs are
subjective in nature with no
evidence of data to support
the inputs. Operational
risks
are
managed
separately at the business
unit level with limited
process of communication,
understanding, or
relationship
to
other
business units.
Risk
Identification, Evaluation,
Analysis and Prioritization
are
subject
matter
expertise driven and do not
account for uncertainty or
interrelationships of risks.
No metrics are used to
measure performance.

Part of the
organizational culture.
One formalized and
documented
process
established across all
business units that is
grounded on published
standards.
Most/all
business units of the
enterprise maintain their
own risk registers and
use
those
to
communicate enterprise
and operational risks
across the enterprise.
Risk assessment is
characterized by a more
qualitative/subjective
approach.
Risk
identification,
evaluation, analysis and
prioritization are subject
matter expertise driven
and do not account for
uncertainty
or
interrelationships
of
risks.
Lagging performance
metrics are used to
measure performance.

Part of the organizational
culture. One formalized and
documented
process
established across all business
units that is grounded on
published standards. Business
unit enterprise and operational
risks are communicated across
the
enterprise
and
are
characterized by a balance of
quantitative
and
qualitative/subjective approach.
Risk
Identification,
Evaluation,
Analysis, and Prioritization are
primarily
subject
matter
expertise driven, attempt to
account for uncertainty and the
interrelationships
of
risks.
Deterministic methods of risk
characterize the risk-informed
decisions. Lagging performance
measure are predominantly
used to measure performance.
Evaluates
risk
mitigation
alternatives.
Validates
the
effectiveness of risk mitigations.

Part of the organizational culture.
One formalized and documented
process established
across all business units that is
grounded
on
published
standards.
All levels of the
organization
provide
input.
Business unit enterprise and
operational
risks
are
communicated
across
the
enterprise and are characterized
by a qualitative and probabilistic
analysis.
Risk Identification,
Evaluation,
Analysis
and
Prioritization are data driven,
account for uncertainty, and
interrelationships of risks.
Leading and lagging performance
metrics are used to evaluate risk
management effectiveness and
are
monitored
continually.
Tolerance levels of risk are
associated
potential
loss
exceedance.
Operational and
investment decisions are riskbased and focused on the risk
exposure reduction. Noted as
industry leader and used as a
benchmark by other companies
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6.2.2

Detailed Maturity

6.2.2.1 Risk Management Framework
The risk management framework is a set of components that provide the foundations and
organizational arrangements for designing, implementing, monitoring, reviewing, and continually
improving risk management throughout an organization.29
SDG&E’s risk management framework was established in alignment with ISO 31000 to promote
and embed risk management into the Company’s operations. As such, SDG&E has a
documented risk management framework that states the Company’s risk management policy,
clearly identifies risk management roles and responsibilities and establishes governance and
accountability of risk management across the Company.
Additionally, the Company has committed resources to risk management as an essential
element of developing its framework. Over the past few years, the Company expanded its ERM
organization and added personnel with various operational and analytical backgrounds to
support its objectives of building a leading risk management practice for the Company.
An important element of establishing a risk management framework is having a consistent
method for communicating risks across an organization and with external stakeholders.
SDG&E’s internal risk management communications follow a consistent format through the
material that is developed as a part of its four risk sessions and in its enterprise risk registry.
Externally, the Company has developed well-documented risk mitigation plans that have been
publicly filed with the CPUC in its most recent RAMP application.
To monitor and improve its risk management framework, SDG&E participates in industry events
and forums such as Deloitte’s annual risk roundtable to share and obtain knowledge on leading
risk management practices. SDG&E is also a member of the risk management committees at
both Edison Electric Institute (EEI) and the American Gas Association (AGA). Furthermore, the
Company has developed risk management training material and forums to continue to cultivate
its risk management culture and share risk management knowledge across the organization.
The Company has also started to develop metrics that can be used to monitor its risk
management performance as an indicator of the strength of its risk management framework and
where improvements need to be made.
In addition to the Company’s established annual ERM process, SDG&E’s COO launched a
series of risk sessions titled “Know Your Risk” to further engrain risk management in the
Company’s culture by engaging various areas of the Company in discussing their current risks
and ways to mitigate them.
Opportunities for improvement of its risk management framework exist in the development of an
operational risk management approach that will enable further integration of risk management
into day-to-day operations. SDG&E has taken the first steps towards implementing this
framework by piloting the development of two operating unit risk registers and developing a rollout plan to further develop such registers for all operating units across the Company.

29

International Organization for Standardization, ISO 73: Risk management – Vocabulary (Geneva, Switzerland:
2009), 1‐24.
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6.2.2.2 Risk Management Scope/Context
Establishing the risk management scope entails the identification and communication of
organizational objectives, strategic priorities, internal and external factors that will influence the
evaluation and mitigation of risks and the criteria against which risks will be evaluated.
SDG&E’s organizational objectives are clearly identified and communicated across the
Company and its risk management process considers various internal and external factors that
influence its risk management actions. Internally, the Company has established objectives and
priorities around which risks should be managed and externally, SDG&E monitors its regulatory
context and enhances its risk management practices to align with regulatory expectations and
changing risk environments.
As a part of establishing its context, the Company has a risk management handbook that clearly
frames the scope of its risk management process. In its handbook, the Company has an
established risk lexicon that is aligned with the lexicon established at the CPUC for California
utilities along with a risk taxonomy that was developed to clearly structure and organize the
Company’s risk identification process.
Additionally, SDG&E’s risk criteria have been established and are consistently applied in its
process through the Company’s REF where the various consequences of risks are defined and
consistently used to assess the Company’s risk profile.
There remains room for improving the Company’s risk management scope and context through
the establishment and use of risk tolerance to guide risk management decisions and the
consideration of how interactive risks and threats affect the Company’s risk profile. Such
practices are considered pioneering and have been implemented primarily in more advanced
industries such as nuclear and aviation.
6.2.2.3 Risk Identification, Analysis, Evaluation and Prioritization Process
Risk identification is the process of finding, recognizing and describing risks.30 SDG&E’s risk
identification process is guided by the ERM organization and follows a consistent methodology
to clearly identify the risk events along with the various drivers of the risk and the potential
consequences a risk event may lead to. In addition to the use of risk bowties to identify risk
components such as the risk event, the drivers and its consequences, another useful tool that
the Company has developed for risk identification is the risk taxonomy which has proven
valuable in guiding risk discussions to define risks within given categories of assets, functions
and related sources of the risk. The taxonomy helps enable comprehensive consideration of
various risk scenarios that may occur.
Risk analysis is a process for comprehending the nature of risk and to determine the level of
risk.31 SDG&E’s risk analysis is primarily driven by subjective input from appropriate experts who
are engaged throughout the risk management process to provide their insights. For its top
safety risks, the Company conducted and documented risk bowtie analyses as demonstrated in
its filed RAMP application.

30

International Organization for Standardization, ISO 73, 5.

31

Ibid., 6.
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Risk evaluation is a process of comparing the results of risk analysis with risk criteria to
determine whether the risk and/or its magnitude is acceptable or tolerable.32 At SDG&E risk
evaluation is done using the Company’s well-established REF where every risk is evaluated in
terms of its likelihood and the severity of the various consequences it might lead to. Using its
REF model and algorithm, SDG&E calculates a risk score and uses that score to prioritize the
Company’s risks.
In general, SDG&E’s process for identifying, analyzing and evaluating risks can be further
improved with the use of data and the application of more probabilistic assessments to capture
and communicate the uncertainty associated with risks. One of the early steps that SDG&E has
taken towards that is in the identification and assessment of not only a reasonable, worst case
scenario but also a more likely scenario in the piloting of operating unit risk registers. Moving
away from using a single point to represent risks is an early demonstration of capturing
uncertainty and paving the way for more probabilistic modeling in the future.
6.2.2.4 Risk Treatment and Monitoring
Risk treatment is the process of evaluating and implementing measures to address identified
risks. SDG&E utilizes its Risk Mitigation Planning and Risk Accountability sessions to develop
risk treatment plans and monitor their implementation. However, the process of evaluating risk
controls and mitigations has not yet been integrated with the Company’s investment planning
process. The current investment planning process evaluates projects and programs with
minimal and anecdotal links to the Company’s identified risks making it challenging to capture
and track all aspects of risk management from identification to treatment and monitoring.
Although SDG&E has made efforts to bring risks to the table when discussing the allocation of
funds, it has not yet formalized a process to use the Company’s risk registry as a starting point
for developing its investment portfolio. However, the Company has piloted such a process and
methodology as presented in its RAMP application where Risk Spend Efficiencies (RSEs) were
calculated for risk controls and mitigations as a way of communicating the effectiveness of risk
treatment measures at reducing the Company’s risks. SDG&E is now capturing lessons learned
from that pilot and from on-going regulatory proceedings (e.g. S-MAP) to develop an
appropriate methodology to better-integrate risks and investments in the future.
6.2.3 Specific Highlights
In addition to the overall assessment of risk management described above, LOBs demonstrated
some specific practices worth highlighting in this section.
6.2.3.1 Gas Operations
In addition to the overall assessment of risk management described above, there has been a
growing level of understanding, knowledge and application of risk management within the gas
organization, the RAMP process has been a major contributing factor for this transition.
In addition to the changing regulatory requirements several improvements have been made that
allow for a greater level of program maturity. The continued usage of models and tools such as
DREAMS and the integrity management processes in Transmission Integrity Management
Program (TIMP) and Distribution Integrity Management Program (DIMP) provide risk insight and
the ability to make higher resolution risk-based decisions.
32

Ibid., 8.
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In 2016, as a part of its operational risk management pilots, ERM facilitated the development of
the Company’s first gas-specific risk register representing the medium-pressure system. ERM’s
plans for the next few years is to continue to develop such registers for all gas assets and other
functions across the Company.
6.2.3.2 Electric Operations
Electric Operations has various processes and analytical methodologies in place to manage
risk. One example of more mature risk management practices in Electric Operations is in the
Company’s Fire Risk Mitigation (FiRM) program where the Company leverages various
analytics to identify asset risk failures and their potential impact on wildfires.
Another area that utilizes analytics to identify and prioritize asset-related risks is in substations
where the Substation Equipment Analysis Team identifies asset-risks and determines
prioritization of mitigations based on those identified risks.
In 2016, as a part of its operational risk management pilots, ERM facilitated the development of
the Company’s first electric-specific risk register representing substations. ERM’s plans for the
next few years is to continue to develop such registers for all electric assets and other functions
across the Company.

52

6.3 ASSET MANAGEMENT MATURITY
6.3.1 Overall Maturity
At SDG&E, asset management processes are generally not integrated, comprehensive, or
documented.
In Electric Operations, SDG&E’s asset management processes are primarily focused on
addressing one business objective (e.g., the Corrective Maintenance Program) or focused on
only one phase of the life cycle, such as system planning. For example, SDG&E’s distribution
asset inspection/maintenance program (CMP) and distribution engineering do not share the
same asset management objectives. While CMP is primarily focused on compliance,
engineering is primarily focused on asset reliability. Therefore, while each department is
focused on a single stage of the asset life cycle or a single objective, there are no plans for or
groups with holistic oversight of the asset management process from cradle to grave.
Within Gas Operations, asset management is primarily focused on addressing pipeline integrity
and no group has holistic oversight for addressing all gas asset types in a consistent and
comprehensive manner.
Implementing robust governance, defining objectives, and creating asset plans that consider the
entire asset management cycle while balancing performance, risk, and investments to best
achieve corporate objectives is necessary to increase the effectiveness of SDG&E’s current
asset management practices.
The company has demonstrated efforts toward improving its asset management maturity by
assessing its practices against ISO 55000 and API 1173, as well as developing a roadmap to
close the identified gaps. As a first step towards implementing that roadmap, SDG&E
announced a new Senior Vice President of Asset Management and has kicked-off the
implementation project which will take several years to fully align the Company with the tenets
of these asset management standards.
Thus, SDG&E’s Asset Management maturity is level 2 as depicted in Table 10. To move to a
level 3, the Company should establish a comprehensive asset management system that
conforms to ISO 55000 and API 1173.
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Table 10 SDG&E Evaluation - Asset Management Maturity

Current Utility Industry Levels of Maturity Demonstrated

Maturity Opportunity for Industry
Evolution

SDG&E
Level
Characteristics

0
No Formal
Process or
Methodology

1

2

3

4

5

Evidence of Asset
Management only at
operational unit level.
Ad hoc process
established in some
business units.
Critical assets
understood and
prioritized based
upon subject matter
expertise. Asset
Management Plans
and Strategies are
not developed or
codified. Asset
management efforts
are resourced
annually. There is
no evidence of
review
and improvement on
a
cyclical
basis.
Asset
management reactive
in nature.

An ad hoc but
formalized and
documented process
is established for
business
units. Critical assets
are understood and
prioritized based upon
subject
matter
expertise.
Individual
asset
alternative
strategies
are
evaluated
using
subject
matter
expertise. Asset
Management Plans
and Strategies are
developed for
individual assets. Asset
strategies are
resourced annually.
Evidence is present
that the Asset
Management process
is monitored and
continually improved.

Part
of
the
organizational culture.
One formalized and
documented process
established across all
business units that is
grounded on published
international standards.
Certified or provides
evidence of adhering to
international standards.
Critical assets understood
and Asset Management
alternative strategies
are evaluated using
subject
matter
expertise. Asset
Management
Plans
and Strategies are
developed
for
individual assets and
implemented.
Asset
strategies
are
resourced
annually.
Asset
Management is
continually improved.

Part
of
the
organizational culture.
One formalized and
documented process
established across all
business units that is
grounded on published
international standards.
Certified or provides
evidence of adhering to
international standards.
Critical assets understood
and Asset Management
alternative strategies are
evaluated using subject
matter
expertise.
Resource constraints are
accounted
for in lifecycle plans.
Asset
Management Plans and
Strategies are developed
as an integrated system,
codified, implemented,
and monitored with a short
and long term view. Asset
Management is continually
improved.

Part of the organizational
culture. One formalized and
documented
process
established
across all business units that is
grounded on published
international standards.
Certified or provides evidence
of adhering to international
standards. Mature Asset Life
Cycle for critical assets
understood
and
Asset
Management
alternative
strategies are evaluated in a
probabilistic environment that
enables understanding of
uncertainty,
and
interrelationships of asset
failures. Asset Management
Plans and Strategies are
developed as an integrated
system,
codified,
implemented, and monitored
with a short and long term
view. Benefits of AM program
can be demonstrated and
measured.
Asset
Management is continually
improved.
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6.3.2

Detailed Maturity - Gas Operations

6.3.2.1 Asset Management System/Program
An asset management system is a set of interrelated and interacting elements of an
organization, whose function is to establish the asset management policy and asset
management objectives, and the processes, needed to achieve those objectives.33
During this assessment, Gas Operations established a formalized structure for implementing
API 1173 and, under the guidance of the Director of Integrity Staff and Programs, initiated the
process of API 1173 conformance. This is a positive development as it clearly signals
organizational intent to enhance the maturity of practices with the backing of the senior
leadership team. This builds upon the position of the recently-created Asset Management Vice
President role.
There are relatively mature practices in place within Gas Operations that allow for enhanced
decision making. Examples of this include certain asset family groups making better use of data
and converting that data into information and asset management insight. The compressor
group exhibits this practice effectively. SCADA-based telemetry provides real time information
that allows operators and managers to assess asset health through the use of devices such as
strain gauges, vibration sensors, and performance monitors. To ensure reliability, the
compressor group considers the commercial and technical obsolescence of some compressors
and then makes judgements, looks for patterns of failure, and tries to predict when failures will
occur. This approach supports timely and cost-effective acquisition and strategic spares. This
example illustrates the practices of more advanced asset management within the organization.
Another example of advanced practice is demonstrated within the smart metering division. As
resources haven been placed under increasing pressure, the organization responsible for the
management of the smart metering fleet has taken a more proactive stance at understanding
the current state and condition of their assets. This allows the smart metering division to come
up with more strategic and holistic views of how the smart metering assets can be managed.
For example, the smart meter system is 7 years old and the asset life is 10-12 years. The smart
metering team knows the systems are on the cusp of seeing failures across the family.
Therefore, the team have become more proactive in understanding asset health and asset
information. They do this by collecting data and trending failure types, modes, manufacturers,
locations etc. This allows them to predict asset failure volumes and be more proactive in
managing the system. An example is that the smart metering team has their own QA/QC
function that follows behind the work of operations to test the quality of workmanship, customer
satisfaction etc. This information is fed back to management for review that feeds into
investment plans
Integrity Management has been a long-standing program within the company. The continued
application of TIMP and DIMP allows the company to make decisions in a more repeatable and
consistent manner. These integrity programs are well documented through procedures with a
clear vision regarding how they are to be used, the variables that are important, and the way in
which the results are used to make decisions within the business unit.
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Due to the emergent nature of the Asset Management program, there is no formal
documentation that describes the scope of the Asset Management System. A scoping
document would allow for the articulation of an Asset Management Policy and Strategy with a
clear linkage to asset management objectives and individual asset management plans. The
company does have a suite of guidance documents (e.g. gas standards, the operator safety
manual, etc.) which support asset safety and asset management; however, these documents do
not address a holistic plan, encompassing cost, risk, asset performance, for the life-cycle of the
assets. Once in place, the asset management policy, strategy and plans would guide how work
is planned and risks are mitigated. The integration of asset risk and asset investment
processes would provide the means for asset strategies and plans to drive operational work
plans. The resulting work plans would support a more optimal asset management system.
6.3.2.2 Role of Senior Leadership
ISO 55000 maintains that “leadership and commitment from all managerial levels is essential for
successfully establishing, operating, and improving asset management within the
organization.”34 All managerial levels are responsible for ensuring that appropriate resources
are in place to support the asset management system. Senior leaders should also create the
vision and values that guide the policy and promote those values,35 in defining roles and
responsibilities.
Leadership has demonstrated a commitment to promoting industry-leading asset management
values by investing in initiatives to maintain compliance with commitments, regulations, and
corporate safety objectives. This has been exemplified in the appointment of the Asset
Management Vice President as well as the Director of Integrity Staff and Programs within Gas
Operations and in the investment in pipeline integrity assessment tools as well as the most
recent initiative to implement API 1173.
As described in section 6.3.2.1, the asset management program within the company is in its
early stages of development. The interview process revealed that the level of understanding
around asset management is also at an early stage. However, the API 1173 program has begun
implementation and is expected to drive a common understanding of the meaning and purpose
of asset management throughout the organization.
There are areas of the organization in which leadership is communicating the need to be more
proactive, and conversations regarding work and asset management are more frequently taking
place. For example, the RAMP process for risk management elevated the conversation
regarding asset management, and the tightening of budgets in some areas has forced a greater
consideration of asset performance trending.
In addition, there was evidence through the interview process that inconsistency over the term
asset management was present. This is, in part, due to the lack of a common lexicon on asset
management. As the recently established program team gains momentum, frequent and
consistent support messaging from appropriate levels within the business will help establish that
knowledge and drive consistency across the Company. Over time, there should be a gradual
cascade of company-wide goals related to the implementation of API 1173 and ISO 55000 into
the goals of teams and individuals that play a contributing and supporting role. Doing so should
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promote alignment over the strategic intent of the program and increase employee
understanding of the associated terminology.
As the quality and quantity of asset management related information increases to employees
within the organization there should be a corresponding change in the way resources are
allocated and managed. For example, today there is limited comparison and optimization across
asset groups and most of the investment and risk management decisions are at best optimized
within an asset family such as Transmission pipe. With increasing maturity of the company’s
asset management practices, there should be greater financial and operational flexibility in
sharing and allocating resources across the company.
6.3.2.3 Development of Plans to Manage Assets
Per ISO 55000, asset management plans “should define the activities to be undertaken on
assets, and should have specific and measurable objectives.”36 These objectives should be
based on risk and the criticality of the assets.37 38
Certain asset groups such as Transmission pipe are utilizing risk-based asset management
plans. Similarly, for the Distribution pipe asset family, information pertaining to asset
performance such as 3rd party dig ins, leaks, etc. are utilized to construct investment plans and
there is evidence of prioritization within the asset group.
There is opportunity to improve the way in which the various groups prioritize and optimize
asset plans. For example, there is opportunity for more consistency in the way in which models
are used to gather information to make asset management decisions. The DREAMS tool used
in the Distribution asset family provides a level of risk-granularity not seen in other asset groups
such as valves.
In addition, there appears to be opportunity to better understand the physical locations and
condition of the asset groups. There has been a major program around the implementation of a
GIS system; but, interviews revealed a lack of confidence over the quality of data within the GIS
system. Additionally, geo-location appears to only cover a subset of the asset groups. This may
be an intentional limitation that reflects a balance of cost and risk, but consideration should be
given to address any gaps in asset knowledge. At a foundational level having clear line-of-sight
to this basic data will make a major difference in the understanding of the assets. Once this
information is collected the connection with GIS systems will allow for improved connection with
the future asset management strategies and plans.
The absence of a formalized and integrated methodology to capture and assess asset nonconformities, safety issues and opportunities is having a downward impact on the maturity score
within the business. This however is being addressed by a recently introduced corrective action
system called Safety Observation Reporting System (SORS) which allows employees to raise
issues observed through daily operations. As SORS is implemented further and socialized
throughout the organization, it will enable methodical non-punitive issue capturing, risk-based
assessment, trending and closure of issues, and allow for actions and lessons to be
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institutionalized in a more systematic and systemic way. This will ultimately improve the safety
culture of the organization.
6.3.2.4 Data, Information and Resource Requirements
To conform to ISO 55000, the Company needs to determine the necessary support elements
required for the development and implementation of the asset management plans and
objectives. This includes resources, competence, awareness, communications, documentation,
and information systems.
There are a number of initiatives underway to support the organizations data, information and
resource needs. One such initiative is the Enterprise Asset Management (EAM) which is
intended to integrate the disparate systems that house and manage asset data, such as SAP
and GIS. This initiative will continue to drive maturity for the organization as asset management
data becomes more centralized and accessible.
However, this area of the assessment showed opportunities for improvement. Data availability
and quality vary depending upon the asset family. Through the interview process there were
multiple references to the increasing usage and proliferation of KPIs within the organization.
Examples of KPIs include: average time to respond to an emergency, number of job
observations per employee, and total pipeline replaced. Interview feedback suggested,
however, that KPIs do not always drive asset-related decision making and are often based on
task completion (e.g. miles of pipeline installed) and cost (i.e. budget). Supplementing such
KPIs with those that address asset health and performance would improve the Company’s
maturity level in this area.
As the organization develops, it should consider both refining the number of KPIs in use and
more importantly developing a clearer line of sight to how these KPIs drive decision making.
Once the asset families are structured and established, there should be an opportunity to
closely link the asset data needs with the IT program and roadmap. Critical questions would be
addressed and the IT roadmap could be recast as necessary to satisfy the data needs of the
asset family.
During the interviews, respondents referred to the way in which resources are allocated to
various asset groups and how work is executed. Through a more comprehensive assessment of
asset management needs over a longer time horizon, the Company could achieve a more
effective and efficient balance of labor supply with work demand within practical constraints.
Exceptions appear to be in the PSEP and major project organizations where there is a longerterm resource management view set up to drive greater work planning and execution efficiency.
This appears to have been accomplished through taking a programmatic view of the needs over
multiple years. When taking such a perspective it is easier to balance supply and demand from
a resourcing perspective as well as apply lessons learned from one year to the next. The
Company should consider how these features can be applied elsewhere to achieve similar
benefit.
Contingent workforce and retirees create a concern regarding knowledge management in the
organization. As employees retire and demands increase, the employees are spread thinner
with a greater reliance on contractors, such as in the engineering organization. The Company
may develop a strategy to maintain critical organizational knowledge through adequate hiring
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and training practices to counterbalance the turnover of employees equipped with needed
knowledge and skills.
6.3.2.5 Implementation of Asset Management Plans
According to ISO 55000, the organization should establish operational planning and control
processes to support effective delivery of the activities contained in the asset management
plans.
Some asset groups, particularly pipelines, represent reasonable levels of effectiveness in terms
of documenting approaches, desired outcomes and results. Examples are the integrity
management programs of TIMP and DIMP. These programs have clearly defined roles and
responsibilities, risk-informed analysis techniques that leverage prior year inspection results,
process/program metrics and controls, externally-focused communication protocols, and
formalized processes and standards (e.g. gas standards).
However, the current level of asset management maturity means that the foundational strategic
structure of a comprehensive asset management policy, strategy, objectives and plans are not
yet in place. The closure of this gap will allow for the development and implementation of a
more strategic view of planning, prioritizing and executing on work.
As the existing plans are converted in accordance with the standards of ISO 55000 and API
1173, they should be made more holistic to align with a complete life-cycle view for all asset
types. To increase the effectiveness of current practices, the Company should implement robust
governance processes, define objectives, and create asset plans that consider the entire asset
management cycle for all asset types, while balancing performance, risk, and investment to best
achieve corporate objectives.
6.3.2.6 Maintenance, Monitoring, Review and Continuous Improvement
ISO 55000 asserts that an “organization should evaluate the performance of its assets, its asset
management and its asset management system.”39 The Company should develop a set of
performance indicators to measure the asset management activity and outcomes.
The Company has several monitoring and continuous improvement processes, including:



DIMP Chapter 6 which provides for code-required “Measure Performance, Monitor
Results, and Evaluate Effectiveness” tasks;
The documented process for incident investigations in Gas Standards 191.01 and
223.0030.

The Company also has in place an extensive auditing process with several lines of defense
(e.g. functional unit self-audits, company internal audits and regulatory audits) to ensure
compliance across all lines of business. Many of the interviewees noted a strong commitment
by management to resolve issues discovered during the audits. Continuous improvement is part
of the pipeline safety programs, gas standard administration, and the Gas Safety Plan.
The central philosophy to API 1173, ISO 55000 and other asset and safety management
systems is the plan-do-check-act cycle. This implies that the system be continually improving.
These improvements should be closely monitored by the central program team for delivery as
39
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well as integration across the various areas (e.g. operational improvements with asset
management improvements).
If the company is to adopt this plan-do-check-act philosophy and formalize the vehicles in which
this will be captured, it can expect positive changes to the safety culture within the business. For
example, the thoughtful introduction of new or revised tools and technology because of
employee feedback, can have a positive engagement impact across the organization.
Ultimately, the improvement of safety and safety culture is the principal objective of applying a
safety management system within the organization, which can be accomplished via a
continuously improving system.
Because the asset management program within the organization is in the early stages of its
development, there are expected gaps in how the overall system is assessed from a
performance perspective. Consideration should be given to better understand how the various
governance committees in place drive the monitoring and the improvement of the overall asset
management system. Consideration should be given to expand existing and/or create new
approaches that ensure clear understanding of maintenance and monitoring of the system and
its performance. For example, having a forum where asset family owners could communicate
the performance and any needs they may have would further increase the level of awareness
but also drive cross-asset family integration.
6.3.3

Detailed Maturity - Electric Operations

6.3.3.1 Asset Management System/Program
While SDG&E currently has no overarching or documented asset management system, the
Company uses processes to tie business function activities to corporate objectives.
Management has also established and relies on high level metrics, such as SAIDI, to ensure
that asset management activities are on track. The management of assets is by function such
as capacity, reliability and inspection with limited visibility of the management of the assets
types across these functions
While SDG&E is performing many asset management functions, the processes and procedures
are not organized into a comprehensive and documented structure. More specifically, SDG&E
does not yet have a formal asset management system that defines the Company’s asset
management policies, objectives, and plans. Establishing this framework is currently being
planned by the newly formed asset management organization.
6.3.3.2 Role of Senior Leadership
SDG&E’s senior leadership has demonstrated its commitment to asset management by
ensuring the Company invests in data information systems, including:
Investing $20M on the Condition Based Monitoring system used by the Substations
organization to determine the condition of assets and support maintenance decisions;
and
 Investing in decision support models, such as DobleARMS, that will help the Substation
group determine which asset investments were most effective after full implementation.
The company has also invested heavily in asset renewal and hardening programs, such as
implementation of the proactive cable replacement and the wildfire mitigation programs.
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Most recently, the Company demonstrated its leadership commitment to asset management by
establishing a formal organization to build a comprehensive asset management system across
the Company. However, it is still at the early stages of building that organization and has yet to
develop its asset management policy and clearly defining asset management roles and
responsibilities.
6.3.3.3 Development of Plans to Manage Assets
The Company has successfully established cross-functional teams to develop projects and
plans to address specific investment, performance, and risk reduction objectives. Through this
approach, the wildfire team has mitigated the risk of wildfires, the Reliability Assessment Team
has contributed to the Company’s excellent reliability performance, and the Technical Review
Committee that reviews projects has ensured that key stakeholders participate in the investment
process.
The company is also developing plans to address various risks such as:
1. Electric transmission evaluating N-1-1 risks
2. Distribution planning team using new models and processes to determine the Distributed
resources hosting capability of the system
3. Pole loading risk.
The Company leverages the example above to further mature its planning processes for
addressing risks consistently. However, most of SDG&E’s asset management plans are
mandated by regulations that set asset maintenance and replacements to occur on specific time
intervals that do not necessarily consider addressing risks over the lifecycle of the assets.
In addition, the asset plans should define the risk to the asset management objectives. Current
asset projects and plans submittals for investment considerations do not typically include a clear
identification and quantification of the risks of doing or not doing the project.
6.3.3.4 Data, Information and Resource Requirements
The Company has invested in several data systems, including SAP, GIS, and CASCADE to
help manage its asset information and is investing in decision support tools, such as
DobleARMS, to optimize asset investments. In addition, the Company has a comprehensive
training program and a resource planning and contractor management organization to ensure
resource constraints are considered during asset management plans implementation.
However, the systems have not been deployed consistently to all lines of business. For
example, while Substations is using CASCADE for asset maintenance information, Distribution
uses GIS and SAP. Data quality issues due to migration from legacy systems and lack of timely
updating of information are impeding the adoption and full utilization of these systems. A key
issue that the Company has started to address is the lack of unique identifications to track
assets and integrate information from all the disparate systems.
The Company has integrated its SAP and GIS platforms to enable better use of data to drive
asset management. Even though an integrated Asset Data Warehouse is not currently available
as a repository for all asset health, performance and financial attributes, the data systems in
place are beginning to be leveraged in driving decisions such as proactively addressing gassing
transformers and progressing towards a risk-based maintenance program from the current timebased program.
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6.3.3.5 Implementation of Asset Management Plans
According to ISO 55000, the organization should establish operational planning and control
processes to support effective delivery of the activities contained in the asset management
plans.
Inspection, maintenance, and standard operating procedures have been developed and are
audited to ensure that plans are implemented as intended. In addition, tracking of project and
program costs and schedules helps ensure proper execution of the asset management plans.
While the Company has several procedures and standards to support the implementation of
asset management plans, these do not capture the effectiveness of the Company’s asset
management practices. For example, while the CMP process ensures that inspections and
maintenance are on schedule, there are few metrics to ensure that the inspections and
maintenance efforts are providing improvements that justify the expenditure. The company has
plans to develop metrics to measure the risk effectiveness of the mitigations/projects however
this effort is in its early stages. In addition, the introduction of accountability reports as a result of
the RAMP should help evolve the controls in delivering the asset management plans.
6.3.3.6 Maintenance, Monitoring, Review and Continuous Improvement
Most asset types are inspected and maintained through a time-based program. The Corrective
Maintenance Process (CMP) ensures that major asset types, such as poles, are inspected and
maintained per General Order requirements and remedial actions are taken on a timely basis
commensurate with the severity of the issue. Furthermore, the CMP tracks, monitors, and
supports management of timely completion of inspections and resulting backlog of corrective
actions identified by the inspections. SDG&E also has in place an extensive auditing process
with several lines of defense (e.g. functional units’ self-audits, internal audits, company audits,
and regulatory audits) to ensure compliance across all lines of business. SDG&E, particularly in
Substations, conducted root-cause analyses and post-incident investigations and lessons
learned based on industry events. These are used to evaluate and enhance the performance
of the Company’s asset management process. With this approach, the company has identified
issues with, and proactively addressed, specific problematic equipment such as a certain type of
insulators or breakers.
It will be necessary to conduct more formal corrective actions and lesson learned efforts and
rely more heavily on measurement metrics and KPIs for all lines of business to help improve
feedback to top management and contribute to achieving corporate objectives.

62

6.4 INVESTMENT MANAGEMENT MATURITY
6.4.1 Overall Maturity
As discussed earlier, SDG&E has established a uniform and repeatable process for making
investment decisions with a well-established governance structure that has defined various
committees that support the decision-making process.
Additionally, the Company has in place a tool that is used for guidance to evaluate the benefit of
proposed programs and projects using a risk reduction metric that considers a set of risk
attributes similar to those used to evaluate the Company’s enterprise risks.
Over the past few years, the Company has also enhanced its investment planning discussions
by further integrating its ERM process with its investment planning process through the
development of the Risk Mitigation Planning session and the inclusion of ERM representatives
in the Company’s financial planning committees.
While the process is well-defined and structured, decisions are still primarily subjective in nature
and the prioritization of funding across all programs and projects is not necessarily consistent or
repeatable. Furthermore, the tool that the Company currently uses to evaluate benefit of
investments is not consistently applied across all proposed programs and projects and thus,
funds are typically allocated to functional areas and those functional areas determine how to
best prioritize their budgets using separate and varying tools tailored to their specific areas and
needs.
Overall maturity of the investment management process at SDG&E can be classified as a level
2 as depicted in Table 11.
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Table 11 SDG&E Evaluation - Investment Management Maturity

Current Utility Industry Levels of Maturity Demonstrated

Maturity Opportunity for Industry
Evolution

SDG&E
Level
Characteristics

0

1

2

3

4

5

No Formal Process
or Methodology

Characterized as a
Bunch of
Staff Sitting Around a
Table (BOSSAT).
Decisions based on
judgement. Process
is not transparent,
repeatable,
consistent or
auditable.

Objectives and
priorities are
communicated, but a
formal auditable
process is still not
present. Decisions
remain judgment based
in terms of the value to
the company and
allocation remains
within business unit
silos.

Transparent, repeatable,
and consistent method
that is in business unit
silos. Allocations are
made at an Executive
Level based on judgment
but are tied to corporate
objectives. Investments
are prioritized against a
value definition.

Transparent, repeatable,
consistent, and auditable
method
across
the
enterprise that is based
upon
subject
matter
expertise
and
is
deterministic in nature of
evaluation.
Allocations
are based upon an
optimal objective function
of that seeks to maximize
the return of an objective
within the constrained
resources.
Investment
alternatives
evaluated
objectively.
Accountability for the
claimed investment benefit
is documented and
tracked. Investments are
aligned with strategy.

Transparent, repeatable,
consistent, and auditable
method across the enterprise
that is data drive and
uncertainty in investments are
accounted for. Allocations are
based upon an optimal
objective function that seeks
to maximize the return of an
objective within the
constrained resources.
Investment alternatives
evaluated objectively.
Accountability for the claimed
investment
benefit
is
documented and tracked.
Investments are aligned with
strategy.
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6.4.2

Detailed Maturity

6.4.2.1 Process and Evaluation
The investment planning process at SDG&E follows a consistent framework with well-structured
committees that represent the various functional areas of the Company and allow for crossfunctional funding discussions to take place.
Furthermore, the existence of common templates that are consistently used by all functional
areas provide a common platform for communicating funding needs to senior management.
However, as previously mentioned, risks identified in the ERM process are not the starting point
for strategic planning and investment allocation. Instead, templates for seeking funding are
populated in isolation of the Company’s risk priorities established in the ERM process and risks
are informally included in later discussions but are not formally documented as a part of the
process.
6.4.2.2 Investment Review Process
SDG&E has put in place various templates for capturing funding needs based on the different
categories it established as a part of its process such as mandatory, base and in-flight work.
Over the past few years, SDG&E has enhanced its review process for these categories of
funding by challenging funding requests and seeking further documentation to support the
needs identified by the various functional areas. As an example, in its mandatory template,
SDG&E added a field to tie the proposed project/program to the regulatory mandate it is
supposed to meet and in its in-flight template, it is now asking project managers to include the
start date of the project as well as the spend to date. These measures enhance accountability in
the process and improve the Company’s review of funding allocations.
For elective work, the Company utilizes a tool to evaluate the benefit of proposed investments
using a set of risk attributes similar to those used in the ERM process to score the risks but the
tool has not been consistently used across all projects/programs to determine an optimal
investment portfolio.
Furthermore, the set of projects/programs that are produced at the end of the process is not
directly correlated to funding risk treatment activities developed/discussed in the ERM’s Risk
Mitigation Planning session.
6.4.2.3 Investment Documentation and Communication
While SDG&E has established a template for developing and documenting business cases for
proposed projects/programs, the template has not been consistently applied across the
Company and different functional areas apply different levels of rigor and sophistication in
developing their business cases.
However, the Company’s most recent RAMP application can be highlighted as a strength for
documenting and communicating well-structured business cases for proposed investments
using risk information from the ERM process.
6.4.2.4 Optimal Portfolio Determination
SDG&E determines its optimal portfolio of investments primarily through the discussions that
take place at the various financial committees that share system needs, risks and funding needs
across the Company. The discusses include various inputs from stakeholders and experts in the
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organization and may use outputs of the investment prioritization tool to guide the discussion
but the final determinations are primarily based on subject matter expertise with minimal
documentation of quantifiable benefits of investments.
6.4.2.5 Investment Monitoring
Investment monitoring primarily occurs through the regular EFC meetings where progress on
approved investments is tracked and discussed and the need for re-prioritization of funding is
determined on a quarterly basis.
Further monitoring capabilities are currently being established as a part of meeting
accountability tracking requirements set forth by the CPUC. SDG&E just filed its first
accountability report showing approved funding from the CPUC and actual spend by the
Company.
However, due to the lack of quantifiable metrics to demonstrate benefit of approved
investments, there is minimal monitoring and communication of the benefits of implemented
projects and programs in terms of reducing risks to the Company and meeting strategic
objectives.
6.4.2.6 Effectiveness Review Process
SDG&E has made slight modifications to its investment planning process over the years. Some
examples of that were previously mentioned where better accountability was built into the
Company’s templates to align mandated projects with regulatory requirements.
Additionally, the Company has piloted a methodology for quantifying the benefit of investments
using a risk reduction metric that is based on ERM’s process and methodologies. This
methodology was demonstrated in the Company’s RAMP application but has not been modified
and developed as an enterprise solution. Lessons learned from that pilot have been captured
and the Company continues to gain insights from other on-going regulatory proceedings to
better determine how best to modify its investment planning tools.
6.4.3 Specific Highlights
As previously mentioned, certain areas in the Company have developed unique practices for
evaluating and prioritizing project and program implementations at a more granular level.
Examples of these unique practices are highlighted below.
6.4.3.1 Gas Operations Highlights
Gas distribution conducts condition-based risk evaluation through the Distribution Risk
Evaluation and Monitoring System (DREAMS) to identify and prioritize high risk pipelines in
need of replacement. Using these systems, they consider factors such as pipe location,
operating pressure, and material in evaluating pipe risk.
6.4.3.2 Electric Operations Highlights
In substations, the Company uses a tool called DobleArms to prioritize its transformer
investments based on maximizing risk reduction per dollar invested. Another area that was
previously mentioned is FiRM, where the Company utilizes its WRRM model to determine an
appropriate prioritization of equipment replacements to lower the likelihood of ignitions. Such
practices are unique to their areas of implementation and may not be applicable to all areas at
the Company but they are good demonstrations for use of data to drive risk-informed investment
prioritizations.
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6.5 INTEGRATION MATURITY
Based on Davies Consulting’s review of SDG&E’s risk, asset, and investment management
processes, methods and experience in the electric and gas utility industry, SDG&E is
considered at a level 2 in integrating these processes where the Company’s primary integration
is evident in its asset management plans being integrated in how investment portfolios are
developed.
Over the past few years, the Company has initiated several efforts to more explicitly and
formally integrate risk management into its asset and investment planning processes. This was
evident the ERM organization that has grown to include operational and financial experts who
have proven valuable in integrating risk into the Company’s decision-making processes. ERM’s
integration efforts have materialized in the form of the Company’s RAMP report where asset
risks were clearly linked to investment priorities and in the development of operating unit risk
registers across the Company to further embed risk management into the Company’s culture.
To move to a level 3 of integration, SDG&E will need to demonstrate further integration of risk
into all its processes.
Table 12 depicts where SDG&E is currently on the integration maturity scale.
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Table 12 SDG&E Evaluation - Integration

Current Utility Industry Levels of Maturity Demonstrated

Maturity Opportunity for Industry Evolution

SDG&E
Level
Characteristics

0
Risk, Asset, and
Investment
management are
not integrated at
all, even if they
exist.

1

2

3

4

5

Some evidence
that risk, asset, or
investment
management may
inform one of the
other areas, but
the information is
not used to make
decisions

Two areas demonstrate
integration to inform and
make
decisions.
Typically, this includes
asset
management
informing
the
investment
selection
and risk management
isolated at the enterprise
level.
Additionally,
portfolio selection is
project and programs
based and value is
determined outside of
any risk management
assessment
or
mitigation
evaluation.
There is no formal
process for integration
and
there
is
no
demonstration
of
evaluation
of
improvement.

Data and information
are available to inform
processes
and
procedures. Decision
making
process
demonstrate
an
awareness and an
attempt to incorporate
unified
information
and
data. Integration is not
a repeatable
methodology and any
attempts are qualitative
in nature. Decisions
are informed within
business and
prioritized to enhance
the performance of the
business unit. There is
evidence of evaluation
and improvement of
the integration.

Data and information
Inform the all processes
and procedures and are
incorporated into most
decision-making
processes. Integration is
qualitatively driven to
communicate the asset,
operational and enterprise
risk profile of the utility.
Decisions are informed
across business and
prioritized to enhance the
performance of the
enterprise. All processes
are continually monitored
and improved.

Data and information inform all
areas and are unified into all
decision-making processes.
Uncertainty and the
interrelationships associated
within and across programs
inform a complete awareness to
leadership. Integration is
quantitatively driven,
communicates the asset,
operational and enterprise risk
profile of the utility, accounts for
uncertainty and the
interrelationships of risks,
addresses subject matter expert
bias and produces and optimized
portfolio of investments that
estimates the risk reduction from
the portfolio of investments using
probabilistic and rigorous analytic
methods. Decisions are informed
across business and optimized for
the performance of the enterprise.
All processes are continually
monitored and improved.
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7 EVOLUTION OF INTEGRATED RISK, ASSET AND INVESTMENT
MANAGEMENT
7.1 MATURITY EVOLUTION - 2014 TO 2017
As previously mentioned, SDG&E initially engaged Davies Consulting in 2014 to conduct a
baseline maturity assessment of the same areas of risk, asset and investment management and
how well they’re integrated.
Through the current 2017 assessment, Davies Consulting recognized the maturity evolution that
took place at SDG&E over the past few years. In 2014, the ERM organization was at the early
stages of development where there was an annual process in place to refresh the ERM risk
registry but the Company did not have a formalized and documented ERM policy, process and
procedures. Now, the Company follows a consistent process with defined officer risk sessions
(Risk Assessment, Risk Prioritization and Risk Mitigation Planning sessions) and has
documented its framework, governance and processes to embed risk management in the
organization. In 2016, the Company documented risk mitigation plans for its top safety risk as
presented in its RAMP report. The Company also enhanced and developed new risk
management tools over the years. In 2014, its REF used a 5x5 matrix for risk scoring, now the
Company has a 7x7 matrix with an enhanced algorithm to allow for better distinction and
separation between risks. In 2015, the Company developed its risk taxonomy to more
systematically identify risks that the Company is facing. Above all, the Company has embarked
on a new initiative to develop risk registries at the operational levels in 2016 and will continue
this effort over the next few years.
As such, the Company’s risk management maturity in 2014 was at the early stages of level 2 in
the ISM3 scale and has shown progress within that level to move the Company towards a level 3
maturity as depicted in Figure 16 below.
Figure 16 Risk Management Evolution 2014 - 2017

In 2014, asset management practices were strong as demonstrated in the Company’s cable
program, FiRM as well as pipeline integrity management programs such as TIMP and DIMP.
However, these practices were limited to a few key asset types. There were varying degrees of
sophistication in the identification of critical assets, collection of asset health data and
documentation of plans for managing those assets. Additionally, there was minimal evidence of
a vision to build a comprehensive asset management system that closely integrates the
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Company’s operations and allows for enhanced utilization of data to drive systematic decisionmaking.
In the 2017 assessment, Davies Consulting noticed a movement toward higher levels of
maturity where integration of asset data and the development of risk-based asset management
plans started to take place in more areas at the Company as evidenced in the enhancement of
fire risk modeling over the years, the implementation of condition-based monitoring as well as
continuing to enhance and utilize risk-based assessments in the pipeline integrity programs.
More importantly, the Company has now committed resources to developing a comprehensive
and centralized asset management system that aligns with leading industry-standards such as
ISO 55000 and API 1173.
As previously mentioned, the asset management maturity levels were based on ISO 55000 and
a level 3 corresponds to full conformance to all tenets of the standards. Based on that, Davies
Consulting found that SDG&E’s asset management maturity fit in the level 2 and movement
within that level from 2014 to 2017 shows progress toward conforming with ISO 55000 practices
as depicted in Figure 17 for electric operations and Figure 18 for gas operations.
Figure 17 Electric Operations Asset Management Evolution 2014 - 2017

Figure 18 Gas Operations Asset Management Evolution 2014 - 2017

Davies Consulting found that SDG&E’s investment management process was well-defined and
established in 2014 as demonstrated by the various committees in place that enable crossfunctional prioritization of funds. However, in 2014, the process was primarily driven by subject
matter expertise input and was not as risk-informed as it is today. In the 2017 assessment,
Davies Consulting found that SDG&E had started to more explicitly incorporate risks into the
annual investment planning process through the risk mitigation planning session, the increased
involvement of ERM in the financial committees and the development of risk-informed plans
such as those presented in the RAMP report. Furthermore, to reduce biased subjective
decisions, the process was enhanced over the years by building formal challenge sessions into
the annual planning process. Inputs to projects and programs are now more scrutinized to
70

demonstrate the need for funding. As an example, mandatory projects need specific supporting
evidence to show the applicable regulatory requirement they address. In 2016, SDG&E also
introduced a pilot for prioritizing funds based on risk using the RSE metric as an input to guide
decisions and in 2017, the Company filed its first accountability reports to better-track approved
funding and has started to identify system modification needs to enhance risk funding
accountability for the future.
Investment management maturity level 3 in ISM3 is defined by an enhanced level of
transparency, repeatability and consistency that is highlighted by the utilization of a defined
value to guide prioritization of funding. Davies Consulting found that SDG&E’s process though
repeatable and defined, is still driven by subjective inputs and that it does not use a value
function to guide decisions but progress was made over the past few years that demonstrates
movement within the level 2 maturity toward a level 3 as depicted in Figure 19 below.
Figure 19 Investment Management Maturity Evolution 2014 - 2017

Finally, SDG&E has shown an increased level of integration of risk, asset and investment
management since the 2014 assessment. In 2014, Davies Consulting found that the ERM
process was more isolated from funding decisions and the explicit discussion of risks to drive
decision-making was minimal and not formalized. Since then, SDG&E had implemented several
processes and embarked on several initiatives to drive that integration. These new processes
and initiatives include the previously mentioned Risk Mitigation Planning Session which
provides a platform for risk-informed funding decisions, the development of operating unit risk
registers to embed risk management into decision-making at all levels, the piloting of riskinformed decision-support concepts such as the RSE and the newly-developed centralized
asset management organization.
Davies Consulting concluded that SDG&E has shown a positive movement in the level 2
maturity in terms of integration with a movement toward a level 3 as depicted in Figure 20
below.
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Figure 20 Integration Maturity Evolution 2014 - 2017

7.2 AREAS FOR FURTHER IMPROVEMENT
Davies Consulting’s assessment process highlighted SDG&E’s good practices as well as areas
where opportunities for further improvement exist. This section of the report summarizes
improvement opportunities in each evaluation area and highlights demonstrated efforts to
achieve those improvements.
7.2.1 Risk Management Improvement
SDG&E’s operations have been implicitly managing safety, security and operational risks for
many years and have more recently established an explicit framework for managing risks
across the Company. While several improvements have been accomplished over the past three
years, SDG&E’s risk management practices have yet to meet leading maturity levels in the
utility industry and going above and beyond to more advanced industries.
A key initiative that SDG&E should undertake is the establishment of operational risk
management across the Company. While the Company has started that process, it is still in its
infancy and risk management has not yet been fully embedded in operating units to drive
decision-making at all levels. Each operating unit should maintain its own risk registry and
develop a governance structure specific to that unit to establish its operational risk management
roles and responsibilities and develop regular forums to discuss risks and further integrate them
into operations. This will improve the identification of risks from the field and enhance feedback
loops in the overall risk management process.
Furthermore, SDG&E should consider clearly establishing its risk tolerance as a part of its risk
management policy to guide its risk management process and drive more transparent riskinformed decision-making. To that end, Davies Consulting recognizes the challenges with
determining appropriate risk tolerances and the on-going regulatory proceedings that may
influence the establishment of risk management methodologies that consider risk tolerance and
thus understands that this improvement is an evolutionary process that may take some time to
achieve.
Finally, SDG&E can further improve its risk assessments by incorporating data to support its
findings and developing metrics to monitor risks and measure mitigation benefits. While
company data may not be readily available, especially for high consequence, low likelihood
events, industry data can be used as a proxy to determine appropriate risk levels in lieu of
subjective input that may be biased.
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7.2.2 Asset Management Improvement
SDG&E has several foundational blocks of an Asset Management System (AMS) in place,
which are meeting the Company’s current objectives. Changes to the business environment,
including addressing increased regulatory focus on risk reduction while maintaining competitive
rates has driven SDG&E to further align its current AMS with ISO 55000.
The Company should build on the foundational elements, found particularly in the substation
organization, to establish a holistic, systematic, risk-based, optimal, and sustainable asset
management system per PAS 55-2 and ISO 55000. Furthermore, the asset management
process needs to be driven by the Company’s senior leadership, inculcated into the Company’s
culture, and supported by employees with asset management skills who are empowered to
manage assets that have exceeded their life span.
7.2.3 Investment Management Improvement
As noted earlier, SDG&E can further improve its investment planning process by strengthening
its investment review process. This can be done through improvement of its current
methodology for valuating investment benefits and moving towards more data-driven
approaches to quantify the value of proposed projects and programs. Additionally, more directly
linking risks identified in the ERM process to the projects and programs in the Company’s
investment portfolio and using risk reduction as an input in determining appropriate funding
allocations will further enhance the Company’s efforts to more transparently develop riskinformed portfolios.

7.3 DEMONSTRATION OF POTENTIAL TO ADVANCE CURRENT MATURITY LEVEL
Across SDG&E, there have been a few initiatives that if successfully implemented, could move
the Company towards leading maturity levels. Some of these initiatives are either just starting or
are on-going in various internal and external forums.
SDG&E has improved its risk management process over the past three years. Since 2014,
SDG&E has demonstrated increasing levels of integrating risk into the Company’s culture. Its
most recent effort being ERM’s operational risk management project which started in 2016 and
is forecasted to continue to 2019. This effort will not only develop operating unit risk registers
across the Company but continue to embed risk management into the Company’s operations.
As a part of this effort, SDG&E is also moving towards more probabilistic risk assessments by
beginning to evaluate multiple scenarios for a given risk event and identifying and capturing
relevant risk metrics. This effort once completed, will take the Company to a leading position in
the utilities industry.
In 2015, SDG&E identified improvements that the Company can make to meet tenets of
internationally recognized asset management standard ISO 55000. In 2017, SDG&E announced
a new Senior Vice President of Asset Management with a central organization to manage its
assets in a more comprehensive and systematic way. As a part of that effort, the Company has
established a preliminary roadmap depicted in Figure 21 to implementing its asset management
system and is currently working on developing the details of that initiative.
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Figure 21 SDG&E's Asset Management Roadmap40

This extensive effort is expected to take a few years to implement and will ensure the Company
implements leading asset management practices.
These risk and asset management initiatives are foundational to developing a more systematic
and transparent risk-informed decision-making process across the Company.

40

This is a preliminary roadmap and defining its elements is still a work-in-progress.
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OHDGHUVKLSDQGHPSOR\HHHQJDJHPHQW,IDQHPSOR\HHGRHVQRWIHHOFRPIRUWDEOHUHSRUWLQJXQVDIH
EHKDYLRUVDQGLQFLGHQWVWKURXJKWKHDERYHPHQWLRQHGDYHQXHVWKHUHDUHDQRQ\PRXVPHDQV
LQFOXGLQJWKH(WKLFVKRWOLQHHPSOR\HHHQJDJHPHQWVXUYH\VDQG1DWLRQDO6DIHW\&RXQFLO&XOWXUH
6XUYH\
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Underground
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Distribution
Table SDG&E
O&M, Gas
Distribution

Revision Detail
Changed TY 2019 from “183” to “456,” and changed Total from
“183” to “456.”
Changed TY 2019 from “0” to “470,” and changed Total from
“239” to “709.”
Changed 2016 from “8,035” to “20,086,” and changed TY 2019
from “19,597” to “7,546.”
Changed 2016 from “221,508” to “233,559,” changed TY 2019
“181,577” to “170,269,” and changed Total from “403,085” to
“403,828.”
Changed 2017 from “128,270” to “144,270,” changed 2018 from
“130,995” to “131,995,” and changed 2019 from “112,601” to
“113,601.”
Changed 2017 from “337,309” to “353,309,” changed 2018 from
“360,054” to “361,054,” and changed 2019 from “527,511” to
“528,511.”
Changed 2016 from “4,512” to “4,570,” changed TY 2019 from
“292” to “277,” and changed Total from “4,804” to “4,847.”
Changed TY 2019 from “31,080” to “31,105,” and changed Total
from “103,010” to “103,035.”
Changed 2016 from “14,608” to “13,519,” and changed Total from
“15,704” to “14,615.”
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Table SDG&E
O&M, Total O&M SDG&E
Table SDG&E
Capital, Information
Technology
Table SDG&E
Capital,
Total Capital SDG&E

Changed 2016 from “113,327” to “112,296,” changed TY 2019
from “43,570” to “43,580,” and changed Total from “156,897” to
155,876.”
Changed 2018 from “25,413” to “26,129.”

Changed 2018 from “395,937” to “396,653.”
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2UJDQL]DWLRQRI7HVWLPRQ\
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$

'HVFULSWLRQRI&RVWVDQG8QGHUO\LQJ$FWLYLWLHV


9LFH3UHVLGHQWRI(QWHUSULVH5LVN0DQDJHPHQW



7KH'LUHFWRURI2SHUDWLRQDO5LVN0DQDJHPHQW



7KH'LUHFWRURI(QWHUSULVH5LVN0DQDJHPHQW &RPSOLDQFH

%
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*6)$

6XPPDU\RI5HTXHVWV
x

7KH(QWHUSULVH5LVN0DQDJHPHQW (50 RUJDQL]DWLRQUHTXHVWVWKH&DOLIRUQLD3XEOLF
8WLOLWLHV&RPPLVVLRQ &RPPLVVLRQ WRDGRSWLWV7HVW<HDU 7< SURSRVDOIRU
PLOOLRQRIRSHUDWLRQVDQGPDLQWHQDQFH 2 0 H[SHQVHVDW6RXWKHUQ&DOLIRUQLD*DV
&RPSDQ\ 6R&DO*DV DQGPLOOLRQRI2 0H[SHQVHVDW6DQ'LHJR*DV (OHFWULF
&RPSDQ\ 6'* ( WRWDOLQJPLOOLRQLQGLUHFW2 0FRVWVWRIXUWKHUGHYHORSDQG
HYROYHDQ(50IXQFWLRQIRUERWK6RXWKHUQ&DOLIRUQLD*DV&RPSDQ\ 6R&DO*DV DQG6DQ
'LHJR*DV (OHFWULF&RPSDQ\ 6'* ( 7KLVUHTXHVWLQFOXGHVDPLOOLRQ
LQFUHDVHLQ2 0H[SHQVHVUHODWLYHWRWKHUHFRUGHGDPRXQWVSULPDULO\GXHWRFRVWV
DVVRFLDWHGZLWKIXUWKHULQJ
o

WKHULVNDVVHWDQGLQYHVWPHQWPDQDJHPHQWSURJUDPVDQGWKHLQWHJUDWLRQRIHDFK
DW6R&DO*DVDQG6'* (DQG

o

WKHGHYHORSPHQWRIWUDQVSDUHQWUHSHDWDEOHDQGFRQVLVWHQWSURFHVVHVWKDWDUH
TXDQWLWDWLYHDQGGDWDGULYHQ

x

6R&DO*DVXWLOL]HGWKHUHFRUGHGFRVWVDVWKHEDVLVIRUWKH7<IRUHFDVWEHFDXVH
ZDVWKHILUVW\HDUWKH(50RUJDQL]DWLRQZDVIXOO\VWDIIHG*RLQJIRUZDUGLWLV
DQWLFLSDWHGWKHFRVWVZLOOUHPDLQVWDEOHDWWKHVHOHYHOV

x

)RU6'* (DILYH\HDUDQGDWKUHH\HDUKLVWRULFDODYHUDJHZDVXVHGWRGHYHORSWKH
FRVWIRUHFDVWEHFDXVHZKLOHULVNPDQDJHPHQWUROHVDQGSULRULWLHVDUHHYROYLQJWKH
DGYDQFHPHQWRIULVNPDQDJHPHQWSULQFLSOHVUHPDLQVFRQVLVWHQWRYHUWLPH


*6)LL
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$

6XPPDU\RI(502UJDQL]DWLRQ&RVWVDQG$FWLYLWLHV



0\WHVWLPRQ\VXSSRUWVWKH7<IRUHFDVWVIRU2 0VKDUHGFRVWVDVVRFLDWHGZLWKWKH



(50RUJDQL]DWLRQRIERWK6R&DO*DVDQG6'* (0\DUHDGRHVQRWKDYHDQ\QRQVKDUHG2 0



H[SHQVHVRUFDSLWDOFRVWV7DEOH*)VXPPDUL]HVP\VSRQVRUHGFRVWV




7$%/(*)
7HVW<HDU6XPPDU\RI7RWDO&RVWV
'HVFULSWLRQ
6'* ((50 &RPSOLDQFH
6R&DO*DV(50
7RWDO6KDUHG6HUYLFHV

$GMXVWHG
5HFRUGHG
V 




7<
(VWLPDWHG
V 




&KDQJH V 











RIRXU(50SURJUDPWKDWIDFLOLWDWHVWKHLQWHJUDWLRQRIULVNLQWRWKHUHYLHZRIHQWHUSULVHULVNV



ZLWKDQHPSKDVLVRQVDIHW\WKHLGHQWLILFDWLRQDQGSULRULWL]DWLRQRIHIIHFWLYHPLWLJDWLRQPHDVXUHV



DQGXOWLPDWHO\WKHLQYHVWPHQWGHFLVLRQPDNLQJSURFHVV2XULQWHJUDWLRQDQGSUDFWLFHRIULVN



PDQDJHPHQWFRQWLQXHVWRHYROYHWRDGGUHVVDYDULHW\RIFKDQJLQJGHPDQGVUHODWHGWRRSHUDWLRQDO



FRPSOLDQFHLQGXVWU\DQG&RPPLVVLRQUHJXODWLRQVDQGLQFUHDVLQJH[SHFWDWLRQVUHODWHGWRULVN



LQIRUPHGGHFLVLRQPDNLQJ



0\WHVWLPRQ\GHVFULEHV6R&DO*DVDQG6'* (¶VFRPPLWPHQWWRFRQWLQXHGGHYHORSPHQW

7KH7<*5&WHVWLPRQ\RI6R&DO*DVDQG6'* (5LVN0DQDJHPHQWDQG3ROLF\



ZLWQHVV'LDQD'D\ ([KLELW6&*6'* (&KDSWHU GHVFULEHVWKHDFKLHYHPHQWRIWKH7<



JRDOVKRZ6R&DO*DVDQG6'* (KDYHFRQWLQXHGWREXLOGRQWKHZRUNDFFRPSOLVKHG



GXULQJWKHSULRU*5&F\FOHDQGQHZFRPPLWPHQWVWRIXUWKHUGHYHORSRXU(50RUJDQL]DWLRQDQG



SURJUDPIRUWKHQH[W*5&F\FOHV0\WHVWLPRQ\VSRQVRUVPLOOLRQLQ2 0H[SHQVHVDW



6R&DO*DVDQGPLOOLRQLQ2 0DW6'* (WRWDOLQJPLOOLRQLQGLUHFW2 0VKDUHG



FRVWVWRVXSSRUW0V'D\¶VULVNPDQDJHPHQWYLVLRQ

*6)



%



,QFRPSOLDQFHZLWK'HFLVLRQ ' WKHWHVWLPRQ\RIZLWQHVV$QGUHZ6WHLQEHUJ



6XPPDU\RI$OLVR5HODWHG&RVWV

([KLELW6&* GHVFULEHVWKHSURFHVVXQGHUWDNHQVRWKH7<IRUHFDVWVGRQRWLQFOXGHWKH



DGGLWLRQDOFRVWVIURPWKH$OLVR&DQ\RQ6WRUDJH)DFLOLW\JDVOHDNLQFLGHQW $OLVR,QFLGHQW DQG



GHPRQVWUDWHVWKDWWKHLWHPL]HGUHFRUGHGFRVWVDUHUHPRYHGIURPWKHKLVWRULFDOLQIRUPDWLRQXVHG



E\WKHLPSDFWHG*5&ZLWQHVVHV



$VDUHVXOWRIUHPRYLQJKLVWRULFDOFRVWVUHODWHGWRWKH$OLVR,QFLGHQWIURP(50



RUJDQL]DWLRQDGMXVWHGUHFRUGHGGDWDDQGLQWDQGHPZLWKWKHIRUHFDVWLQJPHWKRGVHPSOR\HGDQG



GHVFULEHGKHUHLQDGGLWLRQDOFRVWVRIWKH$OLVR,QFLGHQWUHVSRQVHDUHQRWLQFOXGHGDVDFRPSRQHQW



RIP\7<IXQGLQJUHTXHVW+LVWRULFDO(50RUJDQL]DWLRQFRVWVWKDWDUHUHODWHGWRWKH$OLVR



,QFLGHQWDUHUHPRYHGDVDGMXVWPHQWVLQP\ZRUNSDSHUV ([KLELW6'* (:3 DQGDOVR



LGHQWLILHGLQ7DEOH*)EHORZ




7$%/(*)
+LVWRULFDO$GMXVWPHQWVWR5HPRYH$OLVR,QFLGHQW&RVWV
(502UJDQL]DWLRQ
:RUNSDSHU



$GMXVWPHQW
V 

7RWDO1RQ6KDUHG
23(5$7,2165,6.
0$1$*(0(176'* (
7RWDO6KDUHG6HUYLFHV
7RWDO2 0





$GMXVWPHQW
V 


7RWDO V 




















&

2UJDQL]DWLRQRI7HVWLPRQ\ 



0\WHVWLPRQ\LVRUJDQL]HGDVIROORZV



,

,QWURGXFWLRQ



,,

(502UJDQL]DWLRQ([SHQGLWXUHV±DGLVFXVVLRQRIWKH7<IRUHFDVWVIRU



2 0FRVWVIRUVKDUHGVHUYLFHVDQGWKHQHHGWRFRQWLQXHWRGHYHORSDQGHYROYHDQ(50IXQFWLRQ



IRUERWK6R&DO*DVDQG6'* (



,,,

&RQFOXVLRQDQG



,9

:LWQHVV4XDOLILFDWLRQV





'PLPHRDW 2UGHULQJ3DUDJUDSK DQG &RQFOXVLRQRI/DZ 

*6)



,,



(5025*$1,=$7,21(;3(1',785(6
0\WHVWLPRQ\VXSSRUWVWKH7<IRUHFDVWVWRFRQWLQXHWRGHYHORSDQGPDWXUHDQ(50



IXQFWLRQIRUERWK6R&DO*DVDQG6'* (7DEOH*)DERYHGHWDLOVWKH(50RUJDQL]DWLRQ



UHTXHVWRIPLOOLRQRI2 0FRVWVIRU7<ZKLFKLVDQDGGLWLRQDOPLOOLRQ



FRPSDUHGWRWKHDGMXVWHGUHFRUGHG7DEOH*)EHORZSURYLGHVWKHEUHDNGRZQRIWKH



UHTXHVWHGFRVWVE\ODERUDQGQRQODERU$VVKRZQLQ7DEOH*)WKHDGGLWLRQDOPLOOLRQ



LQ7<RYHUDGMXVWHGUHFRUGHGLVSULPDULO\UHODWHGWRQRQODERU2 0DQLQFUHDVHRI



PLOOLRQ7KHFRVWGULYHUVDUHIXUWKHUGLVFXVVHGLQ6HFWLRQ,,&EHORZ




7$%/(*)
7HVW<HDU7RWDO&RVWV /DERUDQG1RQ/DERU 
'HVFULSWLRQ
6KDUHG6HUYLFH/DERU
6KDUHG6HUYLFH1RQ/DERU
7RWDO6KDUHG6HUYLFHV

$GMXVWHG
5HFRUGHG
V 




7<
(VWLPDWHG
V 




&KDQJH V 











6'* (DQGWKHUHIRUHWKHVHH[SHQVHVDUHFRQVLGHUHGVKDUHGVHUYLFHV7KHXWLOLW\SURYLGLQJ



VKDUHGVHUYLFHVDOORFDWHVDQGELOOVLQFXUUHGFRVWVWRWKHHQWLW\RUHQWLWLHVUHFHLYLQJWKRVHVHUYLFHV



,DPVSRQVRULQJWKHIRUHFDVWVRQDWRWDOLQFXUUHGEDVLVDVZHOODVWKHVKDUHGVHUYLFHVDOORFDWLRQ



SHUFHQWDJHVUHODWHGWRWKRVHFRVWV7KRVHSHUFHQWDJHVDUHSUHVHQWHGLQP\VKDUHGVHUYLFHV



ZRUNSDSHUDORQJZLWKDGHVFULSWLRQH[SODLQLQJWKHDFWLYLWLHVEHLQJDOORFDWHGSee([KLELW6&*



:36'* (:37KHGROODUDPRXQWVDOORFDWHGWRDIILOLDWHVDUHSUHVHQWHGLQWKH6KDUHG



6HUYLFHVDQG6KDUHG$VVHWV%LOOLQJ3ROLFLHVDQG3URFHVVWHVWLPRQ\RI-LP9DQGHUK\H ([KLELW



6&*6'* ( 

7KHFRVWVLQ7DEOHV*)DQG*)DUHLQFXUUHGRQEHKDOIRIERWK6R&DO*DVDQG



$

'HVFULSWLRQRI&RVWVDQG8QGHUO\LQJ$FWLYLWLHV



7KH(QWHUSULVH5LVN0DQDJHPHQWGHSDUWPHQWFRPSULVHVWKUHH  FRVWFHQWHUVDW6'* (



DQGRQH  FRVWFHQWHUDW6R&DO*DV7KHSHUVRQQHOLQWKH(50IXQFWLRQUHSUHVHQWERWK6'* (



DQG6R&DO*DVDQGWKHUHIRUHDOOIRXUFRVWFHQWHUVDUHFRQVLGHUHGVKDUHG7KHWKUHHFRVWFHQWHUV



DW6'* (DUHIRU  WKH9LFH3UHVLGHQWRI(QWHUSULVH5LVN0DQDJHPHQW  WKH'LUHFWRURI



2SHUDWLRQDO5LVN0DQDJHPHQWDQG  WKH'LUHFWRURI(QWHUSULVH5LVN0DQDJHPHQW 

*6)



&RPSOLDQFH7KHRQHFRVWFHQWHUDW6R&DO*DVLVIRUWZR3URMHFW0DQDJHUVZKRUHSRUWWRWKH



'LUHFWRUV







9LFH3UHVLGHQWRI(QWHUSULVH5LVN0DQDJHPHQW

$VQRWHGLQ0V'D\¶VWHVWLPRQ\6R&DO*DVDQG6'* (OHDGHUVKLSKDYHFRPPLWWHGWR



H[SDQGLQJWKHLPSOHPHQWDWLRQRIULVNPDQDJHPHQWSUDFWLFHV7KHUROHRIWKH9LFH3UHVLGHQWZLOO



EHWRFRQWLQXHGHYHORSLQJLPSOHPHQWLQJDQGVXSSRUWLQJWKHDSSOLFDWLRQRIULVNPDQDJHPHQWWR



6R&DO*DVDQG6'* (¶VGHFLVLRQV$VSDUWRIWKHUROHWKH9LFH3UHVLGHQWZLOOFRQWLQXHWR



HVWDEOLVKULVNPDQDJHPHQWSROLF\WRSURPRWHWKHLQWHJUDWLRQRIULVNFRQFHSWVDQGDQDO\VLVLQ



DVVHWPDQDJHPHQWDQGLQYHVWPHQWSURFHVVHVDQGWRVXSSRUWWKHVWUHQJWKHQLQJRI6R&DO*DVDQG



6'* (¶VVDIHW\FXOWXUH





7KH'LUHFWRURI2SHUDWLRQDO5LVN0DQDJHPHQW



7KLVFRVWFHQWHUKDVIRFXVHGRQWKHGHYHORSPHQWRIULVNIUDPHZRUNVDQGWRROV$V



6R&DO*DVDQG6'* (H[SDQGWKHLPSOHPHQWDWLRQRIULVNPDQDJHPHQWSUDFWLFHVWKH'LUHFWRURI



2SHUDWLRQDO5LVN0DQDJHPHQWFRVWFHQWHUZLOOKDYHSULPDU\UHVSRQVLELOLW\WRUHIUHVKWKHULVN



UHJLVWULHVDSSO\QHZULVNPRGHOVWRWKHULVNLGHQWLILFDWLRQDQDO\VLVDQGHYDOXDWLRQSURFHVVHV



DQGVXSSRUWWKHLPSOHPHQWDWLRQRIRSHUDWLQJXQLWUHJLVWULHV)XUWKHUULVNUHJLVWU\GHYHORSPHQWE\



RSHUDWLQJXQLWV i.e.IXQFWLRQDODUHDV WKURXJKRXW6R&DO*DVDQG6'* (ZLOOIDFLOLWDWHWKH



RSHUDWLQJXQLWV¶ULVNEDVHGGHFLVLRQPDNLQJDQGHQKDQFHWUDQVSDUHQF\LQWRWKHRYHUDOOULVN



PDQDJHPHQWSURFHVV



7KH'LUHFWRURI2SHUDWLRQDO5LVN0DQDJHPHQWZLOODOVREULQJWKH(50GHSDUWPHQW¶VULVN



PDQDJHPHQWH[SHUWLVHWRVXSSRUWWKHLPSOHPHQWDWLRQRIDVVHWPDQDJHPHQWVXFKDVFRQIRUPDQFH



ZLWKDVVHWPDQDJHPHQWVWDQGDUGVVXFKDV,QWHUQDWLRQDO2UJDQL]DWLRQIRU6WDQGDUGL]DWLRQ ,62 



 $VVHW0DQDJHPHQW DQG$PHULFDQ3HWUROHXP,QVWLWXWH¶V5HFRPPHQGHG3UDFWLFH



3LSHOLQH6DIHW\0DQDJHPHQW6\VWHP 



7KLVFRVWFHQWHUDOVRLQFOXGHVWKHUHVRXUFHVWRHGXFDWHDQGJURZWKHULVNFXOWXUHDW



6R&DO*DVDQG6'* (7KLVZLOOEHDFKLHYHGWKURXJKWKHRQJRLQJVRFLDOL]DWLRQRIWKHULVN



UHTXLUHPHQWVDGRSWHGLQ'6SHFLILFDOO\WKHVHUHVRXUFHVZLOOEHXVHGWRFRQGXFWULVN



ZRUNVKRSVULVNZHELQDUVDQGRWKHUIRUPDODQGLQIRUPDOULVNUHODWHGPHHWLQJVWRIRVWHU




'HFLVLRQ,QFRUSRUDWLQJD5LVN%DVHG'HFLVLRQ0DNLQJ)UDPHZRUNLQWRWKH5DWH&DVH3ODQDQG
0RGLI\LQJ$SSHQGL[$RI'HFLVLRQ

*6)



XQGHUVWDQGLQJWKURXJKRXW6R&DO*DVDQG6'* (7KHVHHIIRUWVKHOSVXSSRUWULVNRZQHUVDQG



PDQDJHUVOHDGDQGGULYHWKHFXOWXUDOFKDQJHHVVHQWLDOWRDFKLHYHULVNLQIRUPHGGHFLVLRQPDNLQJ



WKURXJKRXWWKHRUJDQL]DWLRQ







7KH'LUHFWRURI(QWHUSULVH5LVN0DQDJHPHQW &RPSOLDQFH

7KH'LUHFWRURI(QWHUSULVH5LVN0DQDJHPHQW &RPSOLDQFHFRVWFHQWHULVUHVSRQVLEOHIRU



GHYHORSLQJDQGLPSOHPHQWLQJWKHLQFUHDVHGDSSOLFDWLRQRISUREDELOLVWLFDQGTXDQWLWDWLYH



SURFHVVHVEDVHGXSRQGDWDWRDVVHVVULVNVDQGPHDVXUHUHVXOWVRILWVULVNPDQDJHPHQWHIIRUWV



VXSSRUWLQJ MRLQWO\ZLWKWKH'LUHFWRURI2SHUDWLRQDO5LVN0DQDJHPHQW WKH6DIHW\0RGHO



$VVHVVPHQW3URFHHGLQJ 60$3 DQGRWKHUUHJXODWRU\HIIRUWVSDUWQHULQJZLWKWKH$FFRXQWLQJ



)LQDQFHDQG5HJXODWRU\GHSDUWPHQWVWRDGGUHVVWKH$FFRXQWDELOLW\UHSRUWLQJUHTXLUHGE\'



DQG'DQGHQKDQFLQJWKHLQFOXVLRQRIULVNVLQWKHLQYHVWPHQWPDQDJHPHQW



SURFHVVHV7KHLGHQWLILFDWLRQDQGLQFOXVLRQRIGDWDZLOODOVRDOORZ6R&DO*DVDQG6'* (WR



GHYHORSPHWULFVWRPHDVXUHDQGPRQLWRUPLWLJDWLRQDFWLYLW\HIIHFWLYHQHVV7KHFRVWFHQWHUZLOO



PRQLWRUWKHLPSURYHPHQWRSSRUWXQLWLHVLGHQWLILHGWKURXJKWKHPDWXULW\DVVHVVPHQWRI6R&DO*DV



DQG6'* (



7KH'LUHFWRURI(QWHUSULVH5LVN0DQDJHPHQW &RPSOLDQFHDOVRLQFOXGHVWKH



4XDQWLWDWLYH5LVNDQG&RQWUROV 45 & JURXS7KH45 &SHUIRUPVEXVLQHVVULVNDQDO\VLV



HQHUJ\ULVNRYHUVLJKWDQGDGPLQLVWHUVWKHIOHHWIXHOKHGJLQJSURJUDP(DFKRIWKHVHDFWLYLWLHV



GRYHWDLOZLWKWKHVSLULWRIWKHVWUDWHJLFULVNPDQDJHPHQWURDGPDS IXUWKHUGLVFXVVHGLQWKH



WHVWLPRQ\RI0V'D\ QDPHO\LQWKDWWKH\DWWHPSWWRLGHQWLI\DVVHVVDQGILQGVROXWLRQVWRULVN



LVVXHV



$OVRLQFOXGHGLQWKHFRVWIRUHFDVWLVDFRPSOLDQFHPDQDJHUZKRRYHUVHHVDQDQQXDO



UHYLHZRINH\FRPSOLDQFHSURJUDPIUDPHZRUNVIRUZKLFKWKH\DUHUHVSRQVLEOH7KLVUHYLHZ



LQFOXGHV UHYLHZRIKRZFKDQJLQJODZVDQGUHJXODWLRQDUHWUDFNHG KRZHPSOR\HHVDUH



WUDLQHGUHJDUGLQJWKHLUFRPSOLDQFHUHVSRQVLELOLWLHVDQGREOLJDWLRQV NH\FRQWUROVDQGRWKHU



SURJUDPIHDWXUHVLQSODFHIRUFRPSOLDQFHDVVXUDQFH KRZFRPSOLDQFHLQPRQLWRUHGDQG



YHULILHGDQG KRZVLJQLILFDQWFRPSOLDQFHLVVXHVDUHHOHYDWHGDQGLIQHFHVVDU\UHSRUWHG



7KHVHFRPSOLDQFHIUDPHZRUNVFRYHUVWDWHDQGIHGHUDOUHJXODWLRQDQGLQFOXGHNH\DUHDVRI



FRPSOLDQFHDUHDVVXFKDV)HGHUDOUHOLDELOLW\VWDQGDUGVHQYLURQPHQWDOUXOHVDQGUHTXLUHPHQWV




$SSOLFDWLRQ FRQVROLGDWHG 

*6)



VWDWHDQGIHGHUDOSLSHOLQHVDIHW\RSHUDWLRQVPDLQWHQDQFHDQGFRQVWUXFWLRQUHTXLUHPHQWV



UHJXODWLRQV&38&*HQHUDO2UGHUVUHODWHGWRHOHFWULFV\VWHPFRQVWUXFWLRQLQVSHFWLRQDQG



PDLQWHQDQFH$IILOLDWH7UDQVDFWLRQ5XOHVVWDWHDQGIHGHUDOHPSOR\HHDQGSXEOLFVDIHW\UXOHV



FRQVXPHUDQGSULYDF\UHJXODWLRQVDQGHPSOR\PHQWUXOHV



7KLVUHYLHZGHPRQVWUDWHV6HPSUD(QHUJ\6R&DO*DVDQG6'* (¶VFRQWLQXHG



FRPPLWPHQWWRFRPSOLDQFHRQJRLQJHYDOXDWLRQRIWKHVHNH\FRPSOLDQFHDUHDVDQGHQJDJHPHQW



RIFRPSDQ\2IILFHUVLQWKHSURFHVV$GGLWLRQDOO\WKHFRPSOLDQFHPDQDJHUUHVSRQVLELOLWLHV



LQFOXGHXSGDWLQJUHYLHZLQJDQGDSSURYLQJRQDSHULRGLFEDVLVXWLOLW\SROLFLHVDVZHOODV



YHULI\LQJWKRVHSROLFLHVDUHFRQVLVWHQWZLWKWKRVHRIWKHSDUHQWFRPSDQ\6HPSUD(QHUJ\



%

)RUHFDVW0HWKRG



'LIIHUHQWPHWKRGRORJLHVZHUHXVHGWRIRUHFDVWWKH7<FRVWV)RUWKH9LFH3UHVLGHQW



FRVWFHQWHUDWKUHH\HDUDYHUDJHZDVXWLOL]HG7KLVGHGLFDWHG9LFH3UHVLGHQWSRVLWLRQGLGQRW



H[LVWSULRUWRWKXVDYHUDJLQJFRVWVRYHUDORQJHUWLPHSHULRG VXFKDVDILYH\HDUDYHUDJH 



ZDVQRWDYDLODEOH8VLQJDIRUHFDVWLQJPHWKRGRORJ\EDVHGRQDYHUDJHVLVUHDVRQDEOHVLQFHWKH



FRVWVDUHH[SHFWHGWREHUHODWLYHO\XQFKDQJHGRYHUWLPH6LPLODUO\DILYH\HDUDYHUDJHZDVXVHG



IRUWKHWZRUHPDLQLQJFRVWFHQWHUVDW6'* (IRUWKHWZRGLUHFWRUDUHDV7KHGLUHFWRUFRVW



FHQWHUVKDYHKLVWRULFDOLQIRUPDWLRQIRUDILYH\HDUSHULRGWKDWDUHUHSUHVHQWDWLYHRIIXWXUH



H[SHQGLWXUHOHYHOV:KLOHULVNPDQDJHPHQWUROHVDQGSULRULWLHVDUHHYROYLQJWKHFRQWLQXDO



DGYDQFHPHQWRIULVNPDQDJHPHQWSULQFLSOHVDFURVV6R&DO*DVDQG6'* (UHPDLQVFRQVLVWHQW



RYHUWLPH7KH6R&DO*DVZRUNSDSHUJURXSXVHGWKHUHFRUGHGFRVWV i.e.EDVH\HDU WR



LQIRUPWKH7<UHTXHVWZDVWKHILUVW\HDULQZKLFKWKH6R&DO*DV(50IXQFWLRQZDV



IXOO\VWDIIHG+RZHYHUQRZWKDW(50SHUVRQQHODUHLQSODFHWKHFRVWVIRUWKH6R&DO*DV



ZRUNSDSHUJURXSDUHDQWLFLSDWHGWRJHQHUDOO\UHPDLQIODW$VVXFKWKHVHOHFWHGIRUHFDVWPHWKRGV



DUHUHSUHVHQWDWLYHRIZKHUHWKHIRXUFRVWFHQWHUVZLOOOLNHO\EHGXULQJWKLV*5&F\FOH



&

&RVW'ULYHUV



7KHDGGLWLRQDOPLOOLRQUHTXHVWHGKHUHLQLVQHHGHGWRDFFRPSOLVKWKHJRDOV



H[SODLQHGE\0V'D\LQKHU7<*5&5LVN0DQDJHPHQWDQG3ROLF\WHVWLPRQ\$VVHHQLQ



7DEOH*)WKLVLQFUHDVHLQIXQGLQJZLOOEHSULPDULO\XVHGWRREWDLQVXSSRUWIURPH[SHUWVZLWKLQ



WKHLQGXVWU\ i.e.QRQODERU2 0 ZKLFKZLOODOORZRXURUJDQL]DWLRQWRFRQWLQXHWRPDWXUHRXU



ULVNPDQDJHPHQWSUDFWLFHV,QDGGLWLRQZHDUHUHTXHVWLQJLQFUHPHQWDOIXQGLQJIRUWKHDGGLWLRQ



RIRQHIXOOWLPHHTXLYDOHQW:LWKWKHJURZLQJSUHVHQFHRIWKH(50RUJDQL]DWLRQDQGULVNFXOWXUH

*6)



FRPSDQ\ZLGHWKHVL]HRIRXUJURXSLVDOVRH[SHFWHGJURZWRVXSSRUWWKHQHZDFWLYLWLHVEHLQJ



SHUIRUPHG



)LJXUH''RI0V'D\¶VWHVWLPRQ\ ([6&*6'* (&KDSWHU SUHVHQWV



6R&DO*DVDQG6'* (¶VVWUDWHJLFSODQQLQJWUDMHFWRU\IRUWKLVDQGIXWXUH*5&F\FOHV,W



UHFRQILUPV6R&DO*DVDQG6'* (¶VFRPPLWPHQWVWRPRYHIRUZDUGWRZDUGDQLQWHJUDWHGULVN



DVVHWDQGLQYHVWPHQWPDQDJHPHQWSHUVSHFWLYHDVZHOODVGHPRQVWUDWHVWKHQHZDQGH[SDQGHG



LQLWLDWLYHVWKDWZLOOEHVXSSRUWHGE\WKH(50RUJDQL]DWLRQ7KH(50RUJDQL]DWLRQZLOOFRQWLQXH



WRIXOILOOLWVUHVSRQVLELOLW\IRUSURYLGLQJWKHOHDGHUVKLSLQQRYDWLRQJRYHUQDQFHDQGPDQDJHPHQW



QHFHVVDU\WRLGHQWLI\HYDOXDWHPLWLJDWHDQGPRQLWRURSHUDWLRQDODQGVWUDWHJLFULVNV



:LWKWKHDGGLWLRQDOIXQGLQJZHSODQWRFRQWLQXHWREXLOGDFRPSUHKHQVLYHDVVHW



PDQDJHPHQWIRFXVHGULVNPDQDJHPHQWSURFHVVWKDWIXUWKHUHPEHGVULVNPDQDJHPHQWLQWR



RSHUDWLRQVWKXVDOORZLQJWKHLQYHVWPHQWSODQQLQJVWUDWHJ\WREHLQIRUPHGE\ULVNVLGHQWLILHGLQ



RXU(50SURFHVVZLWKDSULPDU\IRFXVRQVDIHW\,WZLOODOORZXVWR



x

EXLOGRXWRSHUDWLRQDOULVNPDQDJHPHQWWKURXJKWKHLPSOHPHQWDWLRQRI



RSHUDWLRQDOULVNUHJLVWULHVWRLPSURYHWKHLQWHJUDWLRQRIULVNDQGDVVHW



PDQDJHPHQWDQGGULYHULVNLQIRUPHGGHFLVLRQPDNLQJZLWKLQRSHUDWLRQV



x

HQKDQFHULVNDVVHVVPHQWVZLWKGDWDWRPRYHWRZDUGTXDQWLILFDWLRQDQG



SUREDELOLVWLFPRGHOLQJZKHUHLWLVGHHPHGQHFHVVDU\DQGHIIHFWLYHWR



VWUHQJWKHQRXUULVNPRQLWRULQJFDSDELOLWLHVDQGPHDVXUHWKHHIIHFWLYHQHVV



RIRXUULVNPDQDJHPHQWHIIRUWVDQG



x

FRQWLQXHWRGHYHORSULVNPDQDJHPHQWSODQVWRPRUHFORVHO\OLQNULVN



DVVHVVPHQWVZLWKULVNWUHDWPHQWGHFLVLRQVWRPDNHEHWWHULQIRUPHGIXQGLQJ



DOORFDWLRQV



,QDGGLWLRQWRLPSOHPHQWLQJWKHDFWLYLWLHVPHQWLRQHGDERYHWKH(50RUJDQL]DWLRQLV



LQYROYHGZLWKWKH&RPPLVVLRQ¶VQHZULVNEDVHGUHJXODWRU\SURFHVVHV GLVFXVVHGIXUWKHULQ0V



'D\¶VWHVWLPRQ\ ,QRUGHUWRDFWLYHO\SDUWLFLSDWHLQWKHQHZULVNIRFXVHGIUDPHZRUN6R&DO*DV



DQG6'* (KDVGHYRWHGDVXEVWDQWLDODPRXQWRIUHVRXUFHV)RUH[DPSOHLQWKH60$3SHQGLQJ



EHIRUHWKH&RPPLVVLRQ6R&DO*DVDQG6'* (DUHSDUWLFLSDWLQJRUH[SHFWWREHLQYROYHGLQ



ZRUNLQJJURXSVRQSHUIRUPDQFHPHWULFVDQGDULVNOH[LFRQWHVWGULYHVHYDOXDWLQJQHZULVN



PDQDJHPHQWPHWKRGRORJLHVZRUNVKRSVGLVFXVVLRQVDURXQGWKHQHZDFFRXQWDELOLW\UHSRUWLQJ

*6)



UHTXLUHPHQWVDQGPRUH7KHVHRQJRLQJDQGQHZ&RPPLVVLRQLQLWLDWHGHIIRUWVUHTXLUHWKH



FRQWLQXHGRUH[SDQGLQJVXSSRUWRIRXU(50RUJDQL]DWLRQ



,,,



&21&/86,21
,QRUGHUWRFRQWLQXHWRHYROYHDQGPDWXUHRXUULVNPDQDJHPHQWSURJUDPDQGSURFHVVHVDV



ZHOODVWRIXUWKHULQWHJUDWHULVNDVVHWDQGLQYHVWPHQWPDQDJHPHQW6R&DO*DVDQG6'* (



UHTXHVWWKDWWKH&RPPLVVLRQDGRSWWKHLUSURSRVDOIRUPLOOLRQRI2 0H[SHQVHVLQ7<



IRUWKH(50RUJDQL]DWLRQ



7KLVFRQFOXGHVP\SUHSDUHGGLUHFWWHVWLPRQ\

*6)








,9

:,71(6648$/,),&$7,216
0\QDPHLV*UHJRU\6)ORUHVDQGP\EXVLQHVVDGGUHVVLV&HQWXU\3DUN&RXUW6DQ

'LHJR&DOLIRUQLD
,Q0D\,ZDVDSSRLQWHG'LUHFWRU(QWHUSULVH5LVN0DQDJHPHQWDQG&RPSOLDQFHIRU



6R&DO*DVDQG6'* (,QWKLVUROH,DPUHVSRQVLEOHIRUWKHLQWHJUDWLRQRIULVNDVVHWDQG



LQYHVWPHQWPDQDJHPHQWSUDFWLFHVDW6R&DO*DVDQG6'* (



,KDYHKHOGYDULRXVSRVLWLRQVZLWKWKH6HPSUDFRPSDQLHVVLQFHLQFOXGLQJ'LUHFWRU



RI$XGLW6HUYLFHVRI6HPSUD(QHUJ\ XQWLO0D\ DQG'LUHFWRURI)LQDQFLDO3ODQQLQJRI



6R&DO*DV,UHFHLYHGDEDFKHORU¶VGHJUHHLQEXVLQHVVDGPLQLVWUDWLRQZLWKDQHPSKDVLVLQ



DFFRXQWLQJIURPWKH8QLYHUVLW\RI6RXWKHUQ&DOLIRUQLD3ULRUWRMRLQLQJ6HPSUD(QHUJ\,ZDVDQ



DXGLWRUZLWKWKH/RV$QJHOHVRIILFHRI&RRSHUV /\EUDQG QRZDSDUWRI3ULFH:DWHUKRXVH



&RRSHUV ,DOVRKDYHSULRUVHUYLFHDVDERDUGPHPEHURIWKH%R\VDQG*LUOV&OXERI$PHULFD



&DUOVEDG&DOLIRUQLD



,KDYHQRWSUHYLRXVO\WHVWLILHGEHIRUHWKH&RPPLVVLRQ

*6)

$FURQ\P

$33(1',;$
*/266$5<2)$&521<06
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&RPPLVVLRQ

&DOLIRUQLD3XEOLF8WLOLWLHV&RPPLVVLRQ

'

'HFLVLRQ

(50

(QWHUSULVH5LVN0DQDJHPHQW

,62

,QWHUQDWLRQDO2UJDQL]DWLRQ

2 0

2SHUDWLRQVDQG0DLQWHQDQFH

45 &

4XDQWLWDWLYH5LVNDQG&RQWUROV
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6RXWKHUQ&DOLIRUQLD*DV&RPSDQ\
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6DQ'LHJR*DV (OHFWULF&RPSDQ\
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6RXWKHUQ&DOLIRUQLD*DV&RPSDQ\
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6DIHW\0RGHO$VVHVVPHQW3URFHHGLQJ
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6XPPDU\

%

2UJDQL]DWLRQRI7HVWLPRQ\

&

6XSSRUW7R)URP2WKHU:LWQHVVHV

7+(&203$1,(6¶352&(66)25,1&25325$7,1*7+(5$03,1727+(7<
*5&
$

,GHQWLILFDWLRQRI$FWLYLWLHVIURPWKH5$035HSRUW

%

$VVLJQPHQWRIWKH5$035LVN0LWLJDWLRQ$FWLYLWLHV

&

(YDOXDWLRQRI5LVN0LWLJDWLRQ$FWLYLWLHVIRU,QFOXVLRQLQWKH*5&

'

,QFRUSRUDWLRQRIWKH5$035HTXHVWLQWR2YHUDOO*5&5HTXHVW

(

([DPSOH6KRZLQJRI5$03LQWR*5&3UHVHQWDWLRQV

)

&KDOOHQJHV([SHULHQFHGLQWKH5$03WR*5&,QWHJUDWLRQ3URFHVV

,,,

&21&/86,21
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:,71(6648$/,),&$7,216
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6800$5<
x 0\WHVWLPRQ\GHVFULEHVWKHSURFHVVXVHGWRLQWHJUDWHWKH5LVN$VVHVVPHQW0LWLJDWLRQ
3KDVH 5$03 SURFHVVLQWRWKHVH*HQHUDO5DWH&DVH *5& DSSOLFDWLRQV
x 6RXWKHUQ&DOLIRUQLD*DV&RPSDQ\DQG6DQ'LHJR*DV (OHFWULF&RPSDQ\PDSSHG
5$03ULVNVDQGPLWLJDWLRQDFWLYLWLHVWRZLWQHVVDUHDVLQWKLVSURFHHGLQJHVWLPDWHG
WKHDPRXQWHPEHGGHGLQKLVWRULFDOURXWLQHRSHUDWLRQVIRUIRUHFDVWHGWKH
PLWLJDWLRQDFWLYLWLHVIRUWKURXJKDQGLQFOXGHGIRULQIRUPDWLRQSXUSRVHV
LQIRUPDWLRQIURPWKH5$035HSRUWWRSURYLGHDGGLWLRQDOFRQWH[W



-.<LL
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5$0372*5&,17(*5$7,21 



,

,1752'8&7,21



$

6XPPDU\



0\WHVWLPRQ\GHVFULEHVWKHSURFHVVXVHGE\6RXWKHUQ&DOLIRUQLD*DV&RPSDQ\



6R&DO*DV DQG6DQ'LHJR*DV (OHFWULF&RPSDQ\ 6'* (  FROOHFWLYHO\³WKH&RPSDQLHV´ 



WRLQWHJUDWHWKH5$03LQWRWKHVH7HVW<HDU 7< *5&DSSOLFDWLRQV7KH5$03LVDQHZ



SURFHGXUDOUHTXLUHPHQWHVWDEOLVKHGE\WKH&DOLIRUQLD3XEOLF8WLOLWLHV&RPPLVVLRQ &38&RU



&RPPLVVLRQ LQ'HFLVLRQ ' DQGLVFRQVLGHUHGWREH³DQLQLWLDOSKDVHRIHDFK



XWLOLW\¶V*5&SURFHVV´$VGLVFXVVHGLQWKHWHVWLPRQ\RI5LVN0DQDJHPHQWDQG3ROLF\ZLWQHVV



'LDQD'D\ ([KLELW6&*6'* (&KDSWHU WKH³SXUSRVHRIWKH5$03LVWRH[DPLQH



WKHXWLOLW\¶VDVVHVVPHQWRILWVNH\ULVNVDQGLWVSURSRVHGSURJUDPVIRUPLWLJDWLQJWKRVHULVNV´



7KH5$03LVDVXEVHWRIWKH&RPSDQLHV¶*5&VKRZLQJ,WLVOLPLWHGWRVDIHW\UHODWHG



DFWLYLWLHVWKDWFRUUHVSRQGWRRQHRUPRUHRIWKH&RPSDQ\¶VNH\VDIHW\ULVNV0V'D\¶V



WHVWLPRQ\GHVFULEHVWKHSURFHVVXVHGWRLGHQWLI\WKHNH\VDIHW\ULVNVVXEMHFWWRWKH5$03



SURFHVV







5$03LQWRWKH*5&7KHLQWHJUDWLRQSURFHVVZDVFRPSOLFDWHGLWHUDWLYHDQGUHTXLUHGFKDQJHV



WRWKH&RPSDQLHV¶ZHOOHVWDEOLVKHGLQWHUQDO*5&SURFHVV3XUVXDQWWR'WKHVH7<



*5&DSSOLFDWLRQVVKDOOLQFOXGH³FKDQJHVUHVXOWLQJIURPWKH5$03SURFHVV´0\



WHVWLPRQ\SURYLGHVDVXPPDU\RIVXFKFKDQJHV

7KH&RPSDQLHVZHUHWKHILUVWXWLOLWLHVWRVXEPLWD5$035HSRUWDQGWKXVLQWHJUDWHWKH



,QYHVWLJDWLRQ , , FRQVROLGDWHG 

'HFLVLRQ,QFRUSRUDWLQJD5LVNEDVHG'HFLVLRQ0DNLQJ)UDPHZRUNLQWRWKH5DWH&DVH3ODQDQG
0RGLI\LQJ$SSHQGL[$RI'HFLVLRQDSSURYLQJ5XOHPDNLQJ'ZLOOEH
UHIHUUHGWRKHUHLQDV³5LVN)UDPHZRUN'HFLVLRQ´

'DW

Id.

,, FRQVROLGDWHG 5LVN$VVHVVPHQWDQG0LWLJDWLRQ3KDVH5HSRUWRI6DQ'LHJR
*DV (OHFWULF&RPSDQ\DQG6RXWKHUQ&DOLIRUQLD*DV&RPSDQ\UHIHUUHGWRKHUHLQDV³5$035HSRUW´
)LOHGRQ1RYHPEHU

'DW
-.<



%

2UJDQL]DWLRQRI7HVWLPRQ\ 



6HFWLRQ,RIP\WHVWLPRQ\SURYLGHVDQLQWURGXFWLRQ6HFWLRQ,,H[SODLQVWKH&RPSDQLHV¶



DSSURDFKIRULQWHJUDWLQJWKH5$03LQWRWKH*5&6HFWLRQ,,,RIIHUVFRQFOXGLQJUHPDUNVDQG



6HFWLRQ,9SUHVHQWVP\ZLWQHVVTXDOLILFDWLRQV



&

6XSSRUW7R)URP2WKHU:LWQHVVHV



0V'D\¶VWHVWLPRQ\SURYLGHVQHFHVVDU\EDFNJURXQGUHJDUGLQJWKH5LVN)UDPHZRUN



'HFLVLRQDQGLWVUHTXLUHPHQWVIRUWKH6DIHW\0RGHO$VVHVVPHQW3URFHHGLQJ 60$3 DQGD



VXEVHTXHQW5$03VXEPLVVLRQ0V'D\GHVFULEHVWKHWUHPHQGRXVHIIRUWVWKH&RPSDQLHVKDYH



XQGHUWDNHQWRLQWHJUDWHWKHQHFHVVDU\SURFHVVHVRYHUWKHSDVWVHYHUDO\HDUVWRLQFRUSRUDWHWKH



5LVN)UDPHZRUN'HFLVLRQ¶V60$35$03DQGDFFRXQWDELOLW\UHSRUWLQJUHTXLUHPHQWVLQWRWKHLU



RSHUDWLRQVDQG*5&SUHVHQWDWLRQVDQGGHVFULEHVKRZULVNDQGVSHFLILFDOO\WKH5LVN)UDPHZRUN



'HFLVLRQVKDSHG6R&DO*DVDQG6'* (¶V7<*5&WHVWLPRQ\SUHVHQWDWLRQ$VXPPDU\



RI5$035HSRUWWKHHQWHUSULVHULVNPDQDJHPHQWSURFHVVE\ZKLFKWKH5$03ULVNVZHUH



GHWHUPLQHGDQGDPDSSLQJRIWKH*5&ZLWQHVVHVVSRQVRULQJ5$03UHODWHGUHTXHVWVLQWKLV



*5&DUHDOVRLQFOXGHGLQ0V'D\¶VWHVWLPRQ\ ([KLELW6&*6'* (&KDSWHU 



0\WHVWLPRQ\GHVFULEHVWKHSURFHVVE\ZKLFKWKHYDULRXV*5&ZLWQHVVHVVSRQVRULQJ



5$03DFWLYLWLHVLQWHJUDWHGWKHDVVRFLDWHGFRVWVLQWRWKHLU*5&IRUHFDVWV)RUWKHGHULYDWLRQRI



WKH5$03IRUHFDVWVDQGWKHVSHFLILFUHTXHVWVSOHDVHUHIHUWRWKHVSRQVRULQJWHVWLPRQ\H[KLELWV




,,

7+(&203$1,(6¶352&(66)25,1&25325$7,1*7+(5$03,1727+(
7<*5&



7KH&RPSDQLHVSXWIRUWKLQWKLV7<*5&VSHFLILFUHTXHVWVUHODWHGWRWKHDFWLYLWLHV



SUHVHQWHGLQWKH5$035HSRUW$PDMRUWDVNRIWKH&RPSDQLHVZDVWRWUDQVODWHWKHVDIHW\ULVN



PLWLJDWLRQDFWLYLWLHVLGHQWLILHGLQWKH5$035HSRUWLQWRWKH*5&LQDPDQQHUWKDWUHIOHFWVWKLV



ULVNEDVHGYLHZZKLOHDWWKHVDPHWLPHLQFOXGLQJWKHUHTXHVWVWKDWPHHWWKHWUDGLWLRQDOQRQULVN



EDVHGRSHUDWLQJQHHGV7KH&RPSDQLHVWRRNWKHVWHSVEHORZWRLQFRUSRUDWHWKH5$03



PLWLJDWLRQDFWLYLWLHVLQWRWKH*5&DSSOLFDWLRQV







,GHQWLILHGWKHSRSXODWLRQRIDFWLYLWLHVIURPWKH5$035HSRUWWKDWVKRXOGEH
IXUWKHUUHYLHZHGIRULQFOXVLRQLQWKH*5&





$VVLJQHGWKH5$03ULVNPLWLJDWLRQDFWLYLWLHVWR*5&ZLWQHVVDUHDV





(YDOXDWHGWKHULVNPLWLJDWLRQDFWLYLWLHVWRGHWHUPLQHVSHFLILFUHTXHVWVLQWKH*5&





,QFRUSRUDWHGWKHVSHFLILF5$03UHTXHVWVLQWRWKHZLWQHVVHV¶*5&IRUHFDVWV



(DFKVWHSLVGLVFXVVHGLQPRUHGHWDLOEHORZ
-.<



$

,GHQWLILFDWLRQRI$FWLYLWLHVIURPWKH5$035HSRUW







UHPRYHGPLWLJDWLRQVWKDWDUHDGGUHVVHGLQUHJXODWRU\YHQXHVRXWVLGHRIWKH*5&DQGLGHQWLILHG



RYHUODSSLQJPLWLJDWLRQV,QWKH5$035HSRUWDFWLYLWLHVWKDWPLWLJDWHGPXOWLSOHULVNV LH



RYHUODSSLQJPLWLJDWLRQV ZHUHLQFOXGHGLQDOODSSOLFDEOHULVNPLWLJDWLRQSODQV)RUH[DPSOH



VHFXULW\JXDUGVKHOSWRPLWLJDWHWKHULVNRI:RUNSODFH9LROHQFHEXWDOVR3K\VLFDO6HFXULW\RI



*DV,QIUDVWUXFWXUH:KLOHWKH&RPSDQLHVWRRNWKLVDSSURDFKLQWKH5$035HSRUWWR



GHPRQVWUDWHWKHLPSDFW ERWKIRUHFDVWHGFRVWVDQGULVNUHGXFWLRQEHQHILWV RIHDFKPLWLJDWLRQRQD



JLYHQULVNWKHVDPHDSSURDFKFDQQRWEHXWLOL]HGLQWKH*5&DVLWZRXOGGXSOLFDWHIXQGLQJ



UHTXHVWV,QWKLVVWHSRIWKHSURFHVVVXFKRYHUODSSLQJPLWLJDWLRQVZHUHLGHQWLILHGWREULQJ



DZDUHQHVVWRWKHDVVLJQHGZLWQHVVDUHDQRWHGLQWKHQH[WVWHSEHORZWKDWDSDUWLFXODUDFWLYLW\



ZDVDPLWLJDQWWRPXOWLSOH5$03ULVNV



7KH&RPSDQLHVUHYLHZHGHDFKRIWKHSURMHFWVDQGSURJUDPVIURPWKH5$03ZRUNSDSHUV

%

$VVLJQPHQWRIWKH5$035LVN0LWLJDWLRQ$FWLYLWLHV







*5&ZLWQHVVDUHDV6RPHRIWKH5$03ULVNPLWLJDWLRQHIIRUWVFRXOGEHUHDGLO\SDLUHGZLWKMXVW



DIHZRUHYHQRQH*5&ZLWQHVVDUHDRURSHUDWLRQDOJURXSHJ&DWDVWURSKLF'DPDJH,QYROYLQJ



0HGLXP3UHVVXUH3LSHOLQH)DLOXUHULVN2WKHUDFWLYLWLHVKRZHYHUFXWDFURVVDQHQWLUH



RUJDQL]DWLRQDQGZHUHPXFKPRUHGLIILFXOWWRSDLUHJWKH5HFRUGV0DQDJHPHQWULVN7KHVH



DFWLYLWLHVDUHUHIHUUHGWRDVFURVVFXWWLQJULVNV



(DFK5$03PLWLJDWLRQDFWLYLW\LGHQWLILHGLQVWHSDERYHZDVDVVLJQHGWRRQHRUPRUH

)RUSUHVHQWDWLRQSXUSRVHVLQWKLV*5&ZKHUHDQDFWLYLW\¶VFRVWVZHUHFRQILQHGWRD



SDUWLFXODUZLWQHVVWKH*5&ZLWQHVVVSRQVRUVWKDWJLYHQ5$03DFWLYLW\)RUH[DPSOHDOOWKH



PLWLJDWLRQVDVVRFLDWHGZLWKWKH&\EHU6HFXULW\ULVNDUHVSRQVRUHGE\RQHZLWQHVV+RZHYHUWKH



PLWLJDWLRQDFWLYLWLHVWKDWFXWDFURVVDFRPSDQ\PRVWO\UHODWHGWRWKHFURVVFXWWLQJULVNVZHUH



DVVLJQHGWRRQHRUDIHZVHOHFWZLWQHVVHVWRGLVFXVVWKH5$03HIIRUWDQGSRWHQWLDOFRVWV$Q



H[DPSOHRIDFURVVFXWWLQJPLWLJDWLRQDFWLYLW\LV5HFRUGV0DQDJHPHQWWUDLQLQJ7KHPDMRULW\RI



WKH&RPSDQLHV¶HPSOR\HHVFRPSOHWH5HFRUGV0DQDJHPHQWWUDLQLQJWKHUHIRUHFRVWVIRUWKLV



WUDLQLQJDUHHPEHGGHGLQPXOWLSOHFRVWFHQWHUV5DWKHUWKDQHDFK*5&ZLWQHVVGLVFXVVLQJ



5HFRUGV0DQDJHPHQWWUDLQLQJDQGSURYLGLQJDOLQHLWHPIRUHFDVWWKLVPLWLJDWLRQDFWLYLW\ZDV


7KH5$035HSRUWQRWRQO\SUHVHQWHGPLWLJDWLRQVWKDWDUHW\SLFDOO\LQFOXGHGLQ*5&VEXWDOVRWKRVH
UHTXHVWHGLQVHSDUDWHDSSOLFDWLRQVRUDUHXQGHUWKHMXULVGLFWLRQRIRWKHUUHJXODWRU\ERGLHVVXFKDVWKH
)HGHUDO(QHUJ\5HJXODWRU\&RPPLVVLRQ )(5& 
-.<



DVVLJQHGWRDOLPLWHGQXPEHURI*5&ZLWQHVVHV,QJHQHUDOWKHDVVLJQHGZLWQHVV HV VSRQVRUD



GHVFULSWLRQRIWKHDFWLYLW\WKHHVWLPDWHGHPEHGGHGKLVWRULFDOFRVWVIRUWKHDFWLYLW\LQLWV



HQWLUHW\DQGDQ\UHODWHGSURVSHFWLYHSURSRVDOVDQGDVVRFLDWHGIRUHFDVWV



&

(YDOXDWLRQRI5LVN0LWLJDWLRQ$FWLYLWLHVIRU,QFOXVLRQLQWKH*5&





7KH*5&ZLWQHVVWHDPVUHYLHZHGWKH5$035HSRUWDQGDSSOLFDEOHZRUNSDSHUVIXUWKHU



GLVFXVVHGZLWKWKHLQWHUQDO5$03WHDPVDQGDQDO\]HGDYDLODEOHKLVWRULFDOLQIRUPDWLRQWR



HVWLPDWHWKHDPRXQWDQGGHWHUPLQHDIRUHFDVWHGUHTXHVW 7<IRU2SHUDWLRQVDQG



0DLQWHQDQFH 2 0 DQGWKURXJKIRUFDSLWDO IRUWKHDVVLJQHG5$03DFWLYLWLHV7KH



&RPSDQLHV¶5$03HYDOXDWLRQDQGVKRZLQJZDVDOVRLQIOXHQFHGE\IHHGEDFNUHFHLYHGIURPWKH



6DIHW\DQG(QIRUFHPHQW'LYLVLRQ 6(' DQGLQWHUYHQRUVGXULQJWKH5$03SURFHVV7KH



IHHGEDFNUHJDUGLQJVSHFLILFPLWLJDWLRQDFWLYLWLHVLVDGGUHVVHGWRWKHH[WHQWSRVVLEOHE\WKH*5&



ZLWQHVVDVVLJQHGWRWKDWSDUWLFXODUDFWLYLW\2YHUDUFKLQJIHHGEDFNVXFKDVLQFOXGLQJWKHULVN



VSHQGHIILFLHQF\FDOFXODWLRQRUVXJJHVWHGPRGLILFDWLRQVWRWKH&RPSDQLHV¶ULVNPDQDJHPHQW



SURFHVVHVLVGLVFXVVHGLQ0V'D\¶VWHVWLPRQ\



7KHUHTXHVWHGDPRXQWVIRU5$03DFWLYLWLHVLQWKH7<*5&PD\GLIIHUIURPZKDW



ZDVSUHVHQWHGLQWKH1RYHPEHU5$035HSRUWIRUVHYHUDOUHDVRQV)LUVWWKH5$03



5HSRUWXWLOL]HGD%DVH<HDU %< SUHVHQWHGSURSRVHGDFWLYLWLHVLQUDQJHVRIGROODUVDQG



GLGQRWUHTXHVWIXQGLQJ%\FRQWUDVWWKH7<*5&LVD%<DQGLVVHHNLQJ



&RPPLVVLRQDSSURYDOIRUDVSHFLILFIXQGLQJUHTXHVW6HFRQG*5&ZLWQHVVHVUHYLVLWHGWKHFRVW



HVWLPDWHVGHYHORSHGLQWKH5$035HSRUWLQOLJKWRIQHZPRUHUHFHQWRUDGGLWLRQDOLQIRUPDWLRQ



VLQFHWKH5$035HSRUWZDVGHYHORSHGLQPLGWRODWH ,IWKDWFDXVHGDUHHYDOXDWLRQRI



LQFUHPHQWDOULVNPLWLJDWLRQIRUHFDVWVHLWKHUXSZDUGRUGRZQZDUGWKH*5&ZLWQHVVHVXWLOL]HG



WKHPRUHUHFHQWFRVWHVWLPDWHLQWKHLU*5&IRUHFDVWV7KLUGLQWKHFRXUVHRIGHYHORSLQJWKH



*5&IRUHFDVWRIDFWLYLWLHVDQGFRVWVVLQFHWKHVXEPLVVLRQRIWKH5$035HSRUWLQVRPHFDVHV



WKH&RPSDQLHVEHFDPHDZDUHRIHLWKHUQHZULVNPLWLJDWLRQRSSRUWXQLWLHVRUFKDQJHVLQVFRSHRU



VFKHGXOHRIULVNPLWLJDWLRQRSSRUWXQLWLHVLGHQWLILHGLQWKH5$035HSRUW7KH*5&ZLWQHVVHV



LQFOXGHGWKRVHPRGLILHGULVNPLWLJDWLRQHIIRUWVLQWRWKHLU*5&UHTXHVWV)RXUWKDVPHQWLRQHG



DERYHWKH5$035HSRUWFRQWDLQHGRYHUODSSLQJPLWLJDWLRQDFWLYLWLHV7KHDVVLJQHG*5&



ZLWQHVVDUHDVZHUHPDGHDZDUHRIDQ\RYHUODSSLQJDFWLYLWLHVDVVLJQHGWRWKHPGXHWRWKHHIIRUWV



WDNHQLQVWHSDERYHDQGGHWHUPLQHGDVLQJOH*5&IRUHFDVWDUHTXHVWIRUWKHVHDFWLYLWLHV$V



VXFKRYHUODSSLQJDFWLYLWLHVDQGDVVRFLDWHGFRVWVKDYHEHHQUHPRYHGLQWKH*5&/DVWO\DVDOVR

-.<



PHQWLRQHGDERYHWKH5$035HSRUWSUHVHQWHGPLWLJDWLRQDFWLYLWLHVRXWVLGHWKHMXULVGLFWLRQRIWKH



&RPPLVVLRQLQRUGHUWRVKRZFRPSOHWHPLWLJDWLRQSODQVIRUWKHLGHQWLILHGULVNV6XFKLWHPV



KDYHQRWEHHQLQFOXGHGLQWKH*5&



'

,QFRUSRUDWLRQRIWKH5$035HTXHVWLQWR2YHUDOO*5&5HTXHVW



)ROORZLQJHYDOXDWLRQRIWKH5$03LWHPWKH*5&ZLWQHVVDUHDVFDWHJRUL]HGWKH5$03



PLWLJDWLRQDFWLYLWLHVLQWRRQHRUPRUHRIWKHIROORZLQJ5$03%DVH5$03,QFUHPHQWDODQG



5$033RVW)LOLQJ5$03%DVHZDVVHOHFWHGLQWZRVFHQDULRV L LIWKH*5&ZLWQHVVDUHDXVHG



D]HUREDVHIRUHFDVWLQJPHWKRGRORJ\LQZKLFKDZLWQHVVHVWLPDWHVDIRUHFDVWRQGLVFUHWHYDOXHV



WKDWPD\EHLQGHSHQGHQWRIKLVWRU\DQGRU LL LIQRLQFUHPHQWDO5$03FRVWVZHUHIRUHFDVWHGLQ



WKLV*5&,IHLWKHURUERWKRIWKHWZRVFHQDULRVZHUHPHW5$03%DVHZDVLQWHQGHGWRVKRZ



KRZPXFKRIWKHDFWLYLW\DOUHDG\EHLQJSHUIRUPHGZLOOFRQWLQXHLQWKHIXWXUH,QRWKHUZRUGVLW



LVWKHFRQWLQXDWLRQRIWKHµEDVH¶DPRXQWRUWKHMXPSLQJRIISRLQWXVHGWRIRUHFDVWIXWXUHQHHGV



7KH&RPSDQLHVDOVRDWWHPSWHGWRVHSDUDWHWKHUHTXHVWHGDPRXQWVIRULQFUHPHQWDOPLWLJDWLRQV



WKDWLVWKHHVWLPDWHGFRVWIRUQHZRUHQKDQFHGPLWLJDWLRQHIIRUWVRYHUWKDWDOUHDG\EHLQJ



SHUIRUPHGLQWKH%< LH 7KRVHDUHODEHOHGDV5$03,QFUHPHQWDO7KH5$03%DVH



DQG5$03,QFUHPHQWDOFRQFHSWVDUHFRQVLVWHQWZLWKWKH&RPSDQLHV¶SUHVHQWDWLRQLQWKH5$03



5HSRUW$GGLWLRQDOO\LWZDVDQWLFLSDWHGWKDWWKH&RPSDQLHVPLJKWLGHQWLI\DGGLWLRQDO5$03



UHODWHGDFWLYLWLHVDIWHUWKHILOLQJRIWKH5$035HSRUWWKDWFRQWULEXWHWRWKHPLWLJDWLRQRIRQHRU



PRUHRIWKH5$03ULVNV7KHVHPLWLJDWLRQDFWLYLWLHVZRXOGQRUPDOO\KDYHEHHQFDSWXUHGLQ



WKH&RPSDQLHV¶5$035HSRUWEXWZHUHQRWHLWKHUEHFDXVHVXFKDFWLYLWLHVZHUHXQNQRZQZKHQ



WKH5$035HSRUWZDVVXEPLWWHGRUXSRQIXUWKHUH[DPLQDWLRQFHUWDLQDFWLYLWLHVZHUHFRQVLGHUHG



WREHD5$03PLWLJDWLRQ6XFKDFWLYLWLHVLQWKLV*5&DUHUHIHUUHGWRDV5$033RVW)LOLQJ,W



VKRXOGEHQRWHGWKDWWKH5$033RVW)LOLQJFDWHJRU\FDQEHHLWKHU5$033RVW)LOLQJ%DVHRU



5$033RVW)LOLQJ,QFUHPHQWDO



,QDGGLWLRQWRWKHWKUHH5$03FDWHJRULHVWKH&RPSDQLHVVDZYDOXHLQDWWHPSWLQJWR



TXDQWLI\WKH%<H[SHQGLWXUHVKLVWRULFDOO\GHYRWHGWRWKHLGHQWLILHG5$03PLWLJDWLRQ



DFWLYLWLHV7KLVLVEHFDXVHWKH&RPSDQLHVFXUUHQWO\ DQGZLOOFRQWLQXHWR SHUIRUPURXWLQHZRUN



UHODWHGWRVDIHW\DQGULVNPLWLJDWLRQ$VLPLODUDQDO\VLVZDVSURYLGHGLQWKH&RPSDQLHV¶5$03


*HQHUDOO\IRUFDSLWDOSURMHFWVWKH5$03FDWHJRUL]DWLRQZDVJLYHQHLWKHUWKH³%DVH´RU³,QFUHPHQWDO´
GHVLJQDWLRQ$VVXFKLIDFDSLWDOSURMHFWLVVKRZQDV³5$03,QFUHPHQWDO´WKHDPRXQWUHSUHVHQWVWKH
HQWLUHIRUHFDVWHGSURMHFWFRVWVDQGPD\QRWEHOLPLWHGWRWKHHVWLPDWHGLQFUHPHQWDODPRXQWRIWKDWSURMHFW
-.<



5HSRUWIRU7KH&RPSDQLHVDUHSURYLGLQJDFRPSDUDEOHSHUVSHFWLYHE\SUHVHQWLQJWKH



HPEHGGHGKLVWRULFDOYDOXHVIRUWKH5$03DFWLYLWLHVLQWKLV*5&*LYHQWKH&RPSDQLHV¶FXUUHQW



EXVLQHVVRSHUDWLRQVWKHVDIHW\DQGULVNPLWLJDWLRQZRUNHIIRUWVDQGDVVRFLDWHGFRVWVDUHQRW



VHSDUDWHGIURPRWKHUURXWLQHXWLOLW\RSHUDWLRQV)RUH[DPSOHPDQ\RIWKH5$03PLWLJDWLRQ



DFWLYLWLHVDUHUHODWHGWRWUDLQLQJ7KH&RPSDQLHV¶DFFRXQWLQJV\VWHPVDUHQRWFRQILJXUHGLQD



ZD\WKDWWUDFNVODERUDQGWKHDVVRFLDWHGODERUFRVWVIRUVSHFLILFWUDLQLQJFODVVHV7KHUHIRUH



DVVXPSWLRQVZHUHPDGHWRLGHQWLI\5$03VSHQGLQJLQ




7RLQFRUSRUDWHWKH5$03DFWLYLWLHVLQWRWKHZLWQHVVHV¶RYHUDOO*5&IRUHFDVWVWKH
&RPSDQLHVPRGLILHGWKHLUH[LVWLQJ*5&SURFHVVHVVSHFLILFDOO\WKHDGMXVWPHQWVSURFHVVIRU



2 0DQGZRUNSDSHUVXEJURXSVIRUFDSLWDODQGFDWHJRUL]HGPLWLJDWLRQVDFFRUGLQJWR5$03



%DVH,QFUHPHQWDODQG3RVW)LOLQJDFWLYLWLHV7KH&RPSDQLHVSUHVHQWHGWKHUHTXHVWVIRU5$03



DFWLYLWLHVDVDGMXVWPHQWVDQGZRUNSDSHUVXEJURXSVLQRUGHUWR L LVRODWHWKH5$03DFWLYLW\WR



DOORZWKHUHDGHUWRVHHWKHGROODUUHTXHVWLQ*5&ZRUNSDSHUVDQGLGHQWLI\WKHSRSXODWLRQRI



5$03LWHPVDQG LL XWLOL]HH[LVWLQJSURFHVVHV7KHDGMXVWPHQWVDQGZRUNSDSHUVXEJURXSVDUH



SDUWRIWKHYDULRXV*5&ZLWQHVVHV¶IRUHFDVWVDQGWKHUHIRUHFRQWULEXWHWRWKHRYHUDOOUHYHQXH



UHTXLUHPHQWVUHTXHVWHGE\WKH&RPSDQLHVLQWKHVHDSSOLFDWLRQV



$GMXVWPHQWVPD\EHPDGHRUZRUNSDSHUVXEJURXSVPD\EHFUHDWHGIROORZLQJWKH



VHOHFWLRQRIDQXQGHUO\LQJIRUHFDVWPHWKRGRORJ\*HQHUDOO\*5&ZLWQHVVHVXWLOL]HKLVWRULF



H[SHQVHLQIRUPDWLRQZKHQGHYHORSLQJWKHLUIRUHFDVWVDQGRIWHQVHOHFWIURPRQHRIVHYHUDO



SRVVLEOHIRUHFDVWPHWKRGRORJLHVIRUHDFKZRUNSDSHU7KHVHLQFOXGHDYHUDJHV HJILYH\HDU



DYHUDJH WUHQGV%DVH<HDU LHXWLOL]LQJWKHH[SHQVHV RUD]HUREDVHPHWKRG7KHUHDUH



VSHFLILFUHDVRQVIRUWKHFKRLFHRIDSDUWLFXODUIRUHFDVWPHWKRGRORJ\7KH*5&ZLWQHVV¶VHOHFWLRQ



RIRQHRIWKHVHPHWKRGVSURGXFHVDEDVHIRUHFDVW)RU2 0WKHZLWQHVVFDQPDNHIXUWKHU



DGMXVWPHQWVHLWKHUXSZDUGRUGRZQZDUGWRDFFRXQWIRUGLVFUHWHYDULDEOHVWKDWDUHDQWLFLSDWHGLQ



WKHIXWXUHDQGDUHQRWDFFRPPRGDWHGE\WKDWEDVHIRUHFDVW)RUFDSLWDOZRUNSDSHUVXEJURXSV



FDQEHFUHDWHGWRSURYLGHDGGLWLRQDOGHWDLOVIRUDSDUWLFXODUSURMHFWRUWRHVWDEOLVKDUHODWLRQVKLS



7KHHVWLPDWHG5$03HPEHGGHGFRVWVDUHLQFOXGHGWRSURYLGHDFRPSDULVRQRIWKHKLVWRULF5$03
UHODWHGPLWLJDWLRQFRVWWRWKH7<UHTXHVWIRU2 0DQGIRULQIRUPDWLRQDOSXUSRVHVIRUFDSLWDO7KH
HPEHGGHGFRVWVLGHQWLILHGLQWKHFRQWH[WRI5$03DQGVKRZQLQZRUNSDSHUVGRQRWFDUU\WKURXJK
RULPSDFWWKHFDOFXODWLRQRIWKH7<UHYHQXHUHTXLUHPHQW
-.<



EHWZHHQSURMHFWV7KHDGMXVWPHQWVDQGZRUNSDSHUVXEJURXSVWKHPVHOYHVDUHSURYLGHGLQWKH



*5&ZLWQHVVHV¶ZRUNSDSHUV



,QDGGLWLRQWRWKH2 0DGMXVWPHQWVDQGFDSLWDOZRUNSDSHUVXEJURXSVPXFK



LQIRUPDWLRQIURPWKH5$035HSRUWZDVWUDQVFULEHGDQGLVVKRZQLQWKH*5&ZLWQHVV¶



ZRUNSDSHUVWRSURYLGHFRQWH[WDVZHOODVDFRPSDULVRQUHIHUHQFHWRWKH5$035HSRUWLWVHOI



6XFKLQIRUPDWLRQLQFOXGHVWKH5$03ULVNWKHSDUWLFXODUDFWLYLW\ZDVDVVRFLDWHGZLWKWKHQDPH



RIWKHPLWLJDWLRQDVSUHVHQWHGLQWKH5$035HSRUWWKHHVWLPDWHGUDQJHRIFRVWVSXWIRUWKLQWKH



5$03IRUWKHPLWLJDWLRQDFWLYLW\WKHIXQGLQJVRXUFH LH&38&*5&)(5& WKHZRUNW\SH



HJPDQGDWHG DQGFLWDWLRQ HJ*HQHUDO2UGHU DQGWKHHPEHGGHGKLVWRULFDOFRVW



HVWLPDWH



(



(DFK*5&ZLWQHVVZKRVSRQVRUV5$03PLWLJDWLRQDFWLYLWLHVZLOOSUHVHQWWDEOHV

([DPSOH6KRZLQJRI5$03LQWR*5&3UHVHQWDWLRQV



LOOXVWUDWLQJWKHLUUHTXHVWDVLWUHODWHVWR5$03,QWKHVHWDEOHV\RXZLOOVHHWKH5$03



FDWHJRULHVGHVFULEHGDERYH$VDPSOHRIDQ2 05$03WDEOHIURPWKH6R&DO*DV+XPDQ



5HVRXUFHV'HSDUWPHQW6DIHW\:RUNHUV¶&RPSHQVDWLRQDQG/RQJ7HUP'LVDELOLW\WHVWLPRQ\RI



0DU\*HYRUNLDQ ([KLELW6&* LVSURYLGHGEHORZ









7KH&RPSDQLHVUHFRJQL]HWKDWVRPHIUDFWLRQRIWKHIRUHFDVWHG5$03PLWLJDWLRQFRVWVPLJKWEH
DFFRPPRGDWHGZLWKLQWKHIRUHFDVWPHWKRGRORJ\ LHWKHWUHQGRUDYHUDJH ,IWKH*5&ZLWQHVVDUHDV
IRXQGWKLVWREHDSSOLFDEOHIRUDSDUWLFXODU5$03DFWLYLW\WKH\HVWLPDWHGWKHIUDFWLRQRIWKH5$03
PLWLJDWLRQFRVWWKDWPLJKWEHDWWULEXWDEOHWRWKDWEDVHIRUHFDVWPHWKRGRORJ\DQGH[FOXGHGLWIURPWKH
UHTXHVWHGLQFUHPHQWDOFRVWLQFUHDVH
-.<



6DPSOH2 05$037DEOH
+5',6$%,/,7<:25.(56¶
&203 6$)(7< ,Q 
6&*(PSOR\HH&RQWUDFWRU
&XVWRPHUDQG3XEOLF6DIHW\
+56&*'LUHFWRU6DIHW\ 
:HOOQHVV
7RWDO

6&*:RUNIRUFH3ODQQLQJ

+56&*'LUHFWRU+56HUYLFHV
+56&*'LUHFWRU2UJ
(IIHFWLYHQHVV
7RWDO









(PEHGGHG
%DVH&RVWV
V 


7<
(VWLPDWHG
,QFUHPHQWDO
V 





(PEHGGHG
%DVH&RVWV
V 





7<
(VWLPDWHG
,QFUHPHQWDO
V 







7RWDO V 




7RWDO V 





7KHDERYHWDEOHVKRZVWKDW0V*HYRUNLDQLVVSRQVRULQJFRVWVUHODWHGWRWZR6R&DO*DV



ULVNVSURYLGHGLQWKH5$035HSRUW(PSOR\HH&RQWUDFWRU&XVWRPHUDQG3XEOLF6DIHW\DQG



:RUNIRUFH3ODQQLQJ)RUHDFKPLWLJDWLRQDFWLYLW\0V*HYRUNLDQSUHVHQWVWKHHPEHGGHG



KLVWRULFDOFRVWVWKH7<LQFUHPHQWDODQGWKHWRWDOIRUHFDVWHGFRVWVRIWKHPLWLJDWLRQDFWLYLW\



UHTXHVWHGLQ LHDVXPPDWLRQRIWKHHPEHGGHGKLVWRULFDODQGWKHLQFUHPHQWDO



FRVWV E\ZRUNSDSHUJURXS HJ+5 




7KHFDSLWDO5$03WDEOHVLQFOXGHGLQWKH*5&ZLWQHVVHV¶WHVWLPRQ\SURYLGHVLPLODU
LQIRUPDWLRQ%HORZLVDVDPSOHRIDFDSLWDO5$03WDEOHIURPWKH6'* (5HDO(VWDWH/DQG



6HUYLFHVDQG)DFLOLWLHVZLWQHVV5'DOH7DWWHUVDOO ([KLELW6'* ( 







-.<



6DPSOH&DSLWDO5$037DEOH
)$&,/,7,(627+(5 ,Q 
6'* ((PSOR\HH&RQWUDFWRUDQG
3XEOLF6DIHW\
$5$03,QFUHPHQWDO
(QYLURQPHQWDO6DIHW\%ODQNHW

7RWDO

6'* (0DMRU'LVWXUEDQFHWR
(OHFWULFDO6HUYLFH %ODFNRXW 
$5$03,QFUHPHQWDO
0LVVLRQ&RQWURO0RGHUQL]DWLRQ
7RWDO

6'* ()DLOWR%ODFNVWDUW





(VWLPDWHG (VWLPDWHG (VWLPDWHG
5$037RWDO
5$037RWDO
5$037RWDO
V 
V 
V 












(VWLPDWHG (VWLPDWHG (VWLPDWHG
5$037RWDO
5$037RWDO
5$037RWDO
V 
V 
V 









(VWLPDWHG (VWLPDWHG (VWLPDWHG
5$037RWDO
5$037RWDO
5$037RWDO
V 
V 
V 




$5$03,QFUHPHQWDO
0LVVLRQ&RQWURO0RGHUQL]DWLRQ
&RVWVDUHDOUHDG\LQFOXGHGLQ6'* (
0DMRU'LVWXUEDQFHWR(OHFWULFDO6HUYLFH
%ODFNRXW 
7RWDO







6'* (:RUNSODFH9LROHQFH
(VWLPDWHG (VWLPDWHG (VWLPDWHG
5$037RWDO
5$037RWDO
5$037RWDO
V 
V 
V 
$5$03,QFUHPHQWDO



6HFXULW\%ODQNHW
$5$03,QFUHPHQWDO



0LVVLRQ&RQWURO&ULWLFDO$VVHW6HFXULW\
+DUGHQLQJ
7RWDO





/LNHWKHVDPSOH2 05$03WDEOHWKHFDSLWDO5$03WDEOHSURYLGHGDERYHSUHVHQWVWKH



ZLWQHVV¶DSSOLFDEOH5$03ULVNV,QWKLVFDVH0U7DWWHUVDOOLVVSRQVRULQJFRVWVUHODWHGWRWKH



6'* (5$03ULVNVRI(PSOR\HH&RQWUDFWRUDQG3XEOLF6DIHW\0DMRU'LVWXUEDQFHWR(OHFWULF



6HUYLFH %ODFNRXW )DLOWR%ODFNVWDUWDQG:RUNSODFH9LROHQFH7KHFDSLWDO5$03WDEOHVDOVR



VKRZWKH5$03FDWHJRU\ HJ5$03,QFUHPHQWDO WKHPLWLJDWLRQDFWLYLW\ HJ0LVVLRQ



&RQWURO0RGHUQL]DWLRQ DQGWKHZRUNSDSHUZKHUHWKLVPLWLJDWLRQDFWLYLW\FDQEHIRXQG HJ
-.<



$ 0U7DWWHUVDOO¶VDFWLYLWLHVDQGFRVWVUHODWHGWRWKH)DLOWR%ODFNVWDUW5$03ULVN



ZHUHRYHUODSSLQJZLWKWKRVHLQ0DMRU'LVWXUEDQFHWR(OHFWULF6HUYLFH %ODFNRXW $VVXFK0U



7DWWHUVDOOLVQRWVHHNLQJDQ\IXQGLQJIRUWKH)DLOWR%ODFNVWDUWDFWLYLWLHV7KHIRUHFDVWVIRUFDSLWDO



DUHWKHWRWDOHVWLPDWHGFRVWVIRUWKH\HDUVDQG



)

&KDOOHQJHV([SHULHQFHGLQWKH5$03WR*5&,QWHJUDWLRQ3URFHVV



7KHQHFHVVDU\LQWHJUDWLRQRIWKH5$03LQWRWKH*5&KDVSURYHQWREHDVLJQLILFDQW



HIIRUW7KHFKDOOHQJHVFDQEHSULPDULO\DWWULEXWHGWRDFWLYLW\EDVHGULVNPLWLJDWLRQVEHLQJ



WUDQVODWHGLQWRKRZWKHFRVWVDUHSUHVHQWHGLQ*5&7KLVWUDQVODWLRQUHTXLUHGVXEVWDQWLDO



GDWDEDVHFKDQJHVWRWKHV\VWHPVXVHGWRGHYHORS*5&IRUHFDVWV7KHVHFKDQJHVPDLQO\



DVVRFLDWHGWKH5$03DFWLYLWLHVWRYDULRXVFRVWFHQWHUVDQGEXGJHWFRGHV LHPRGLI\LQJWKH



DGMXVWPHQWVDQGZRUNSDSHUVXEJURXSSURFHVVHV DQGGHYHORS5$03VSHFLILFZRUNSDSHUV7KH



QHFHVVDU\V\VWHPPRGLILFDWLRQVZHUHFRQWHPSODWHGEHIRUHWKH5$035HSRUWZDVVXEPLWWHGLQ



SDUWLQIOXHQFHGE\GHYHORSPHQWVLQWKH60$3+RZHYHUGXHWRWKHLWHUDWLYHHYROYLQJQDWXUH



RIWKH5$03LQWHJUDWLRQSURFHVVV\VWHPPRGLILFDWLRQVUHODWHGWRWKH5$03ZHUHRQJRLQJ



GXULQJWKHSUHSDUDWLRQRIWKLV*5&



2WKHUFKDOOHQJHVDURVHGXULQJWKH5$03WR*5&LQWHJUDWLRQSURFHVVUHJDUGLQJWKH



GLVSDULW\EHWZHHQWKHDFWLYLW\EDVHGSUHVHQWDWLRQRIWKH5$03DQGWKHFRVWDFFRXQWLQJIRFXVRI



WKH*5&)RUH[DPSOH6'* (¶VFRPPXQLW\ILUHVDIHW\RXWUHDFKSURJUDPLVDGPLQLVWHUHGIRU



UHVLGHQWLDODQGEXVLQHVVFXVWRPHUV%HFDXVHWKHDFWLYLW\LVIRUWZRGLIIHUHQWFXVWRPHUFODVVHVLW



LVUHFRUGHGWRDQGSUHVHQWHGLQWZRGLIIHUHQWFRVWFHQWHUVIRU*5&SXUSRVHV<HWLQWKH5$03



5HSRUWLWZDVVKRZQDVRQHDFWLYLW\$QRWKHUH[DPSOHLVUHJDUGLQJVKDUHGDQGQRQVKDUHGFRVW



FHQWHUV7KH&RPSDQLHVKDYHDFWLYLWLHVDQGRUJDQL]DWLRQVWKDWVROHO\EHQHILWRQHFRPSDQ\



6R&DO*DVRU6'* ( ZKLFKDUHUHIHUUHGWRDVQRQVKDUHGDQGRWKHUVWKDWEHQHILWPRUHWKDQ



RQHFRPSDQ\ HJ6R&DO*DV6'* (6HPSUD(QHUJ\&RUSRUDWH&HQWHURUSRVVLEO\DQRQ



XWLOLW\6HPSUDDIILOLDWH ZKLFKDUHNQRZQDVVKDUHGVHUYLFHV,IDQDFWLYLW\FRQVLVWVRIDVKDUHG



DQGQRQVKDUHGFRPSRQHQWLWZRXOGEHIRUHFDVWHGLQGLIIHUHQWFRVWFHQWHUVDQGWKHVKDUHGFRVW



FHQWHUZRXOGWKHQDOORFDWHDFHUWDLQSHUFHQWDJHRIWKHFRVWVWRWKHRWKHUFRPSDQ\$GGLWLRQDO



LQIRUPDWLRQDERXWVKDUHGVHUYLFHVLVSURYLGHGLQWKHWHVWLPRQ\RI6KDUHG6HUYLFHV 6KDUHG


$V'UHFRJQL]HGWKH&RPSDQLHVZHUHJLYHQD³FRPSUHVVHGVFKHGXOH´WRUHTXHVWWKH2UGHU
,QVWLWXWLQJ,QYHVWLJDWLRQWRILOHD5$03DQGWRLQFRUSRUDWHWKH5$03LQWRWKHILOLQJRIWKHVH*5&
DSSOLFDWLRQV
-.<



$VVHWV%LOOLQJ6HJPHQWDWLRQ &DSLWDO5HDVVLJQPHQWVZLWQHVV-DPHV9DQGHUK\H ([KLELW6&*



6'* ( ,QERWKVFHQDULRVWKHSUHVHQWDWLRQRIDFWLYLWLHVLQWKH*5&FRXOGGLIIHUIURP



WKH5$035HSRUWLQUHIOHFWLQJZKHUHDQGKRZWKHFRVWVDUHWUDFNHG$VPHQWLRQHGDERYHWKH



&RPSDQLHVLQFOXGHGLQZRUNSDSHUVWKHUDQJHRIFRVWVSURYLGHGLQWKH5$035HSRUWIRUWKH



PLWLJDWLRQDFWLYLWLHVIRUFRPSDULVRQSXUSRVHV,QWKHWZRH[DPSOHVDERYHWKHIRUHFDVWHGFRVWV



KDYHEHHQELIXUFDWHGLQWRPXOWLSOHZRUNSDSHUV/LNHZLVHWKH5$03UDQJHZRXOGQHHGWREH



VSOLWLPSXWHGRUVKRZQLQDOODSSOLFDEOHRUHQWLUHO\LQRQHZRUNSDSHU)RUWKHVLPSOLFLW\RIWKH



*5&SUHVHQWDWLRQWKH&RPSDQLHVGLVSOD\HGWKHHQWLUH5$03UDQJHLQRQHZRUNSDSHUWKHRWKHU



ZRUNSDSHUVVKRZD]HURYDOXHIRUWKH5$03UDQJH
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7KH5$03LQWHJUDWLRQSURFHVVGHVFULEHGKHUHLQHYROYHGWKURXJKRXWWKH*5&IRUHFDVW



GHYHORSPHQWSURFHVVRYHUODSSLQJZLWKWKHVWDWHZLGH60$3DQGWKH&RPSDQLHV¶5$03



SURFHHGLQJFXUUHQWO\SHQGLQJEHIRUHWKH&RPPLVVLRQ$VIXWXUH60$3DQG5$035HSRUW



ILOLQJVRFFXUWKHSURFHVVXVHGLQWKLV*5&LVH[SHFWHGWRFKDQJH



7KLVFRQFOXGHVP\SUHSDUHGGLUHFWWHVWLPRQ\
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0\QDPHLV-DPLH.<RUN0\EXVLQHVVDGGUHVVLV&HQWXU\3DUN&RXUW6DQ'LHJR



&DOLIRUQLD,DPFXUUHQWO\D5HJXODWRU\&DVH0DQDJHULQWKH*5&DQG5HYHQXH



5HTXLUHPHQWVGHSDUWPHQWZLWKLQWKH5HJXODWRU\$IIDLUVRUJDQL]DWLRQUHSUHVHQWLQJERWK6RXWKHUQ



&DOLIRUQLD*DV&RPSDQ\DQG6DQ'LHJR*DV (OHFWULF&RPSDQ\,KDYHKHOGWKLVSRVLWLRQ



VLQFH'HFHPEHURI,QP\FXUUHQWUROH,PDQDJHUHJXODWRU\SURFHHGLQJVLQFOXGLQJWKH



6DIHW\0RGHO$VVHVVPHQW3URFHHGLQJ5LVN$VVHVVPHQW0LWLJDWLRQ3KDVHDQGDVSHFWVRIWKH7<



*HQHUDO5DWH&DVH,QDGGLWLRQ,VXSHUYLVHWKH5HJXODWRU\&DVH6XSSRUWJURXSZKLFK



VHUYHVDVFHQWUDOILOHVIRU6R&DO*DVDQG6'* (DQGSURFHVVHVUHJXODWRU\UHODWHGLQIRUPDWLRQ



UHTXHVWV)URP$SULOWR'HFHPEHU,KHOGVHYHUDOFDVHPDQDJHPHQWUHODWHGSRVLWLRQV



LQWKH5HJXODWRU\DQG&RPSOLDQFHGHSDUWPHQWZLWKLQWKH5HJXODWRU\$IIDLUVRUJDQL]DWLRQ



PDQDJLQJYDULRXVUHJXODWRU\SURFHHGLQJVUDQJLQJIURPSURFXUHPHQWUHODWHGWRUDWHGHVLJQFDVHV



,VWDUWHGP\HPSOR\PHQWZLWK6'* (LQ,KDYHKHOGYDULRXVSRVLWLRQVRI



LQFUHDVLQJUHVSRQVLELOLW\LQWKHGHSDUWPHQWVRI(OHFWULF )XHO3URFXUHPHQW)LQDQFLDODQG



6WUDWHJLF$QDO\VLV3HQVLRQDQG7UXVW,QYHVWPHQWVDQG6XSSO\0DQDJHPHQWEHIRUHDVVXPLQJD



SRVLWLRQLQ5HJXODWRU\$IIDLUV





,KDYHD%DFKHORURI6FLHQFHLQ)LQDQFHDQGD0DVWHURI%XVLQHVV$GPLQLVWUDWLRQIURP
6DQ'LHJR6WDWH8QLYHUVLW\
,KDYHQRWSUHYLRXVO\WHVWLILHGEHIRUHWKH&RPPLVVLRQ
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