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WORKPAPER 3.1 – MODERN GRID COSTS FOR RHODE ISLAND ONLY DEPLOYMENT 

SCENARIO 

While National Grid’s affiliates in both Massachusetts and New York have proposed similar grid 
modernization projects, these plans have not yet been approved by the applicable regulatory agencies. 
Therefore the Company is presenting two scenarios of deployment: a Rhode Island only deployment scenario 
presented in Workpaper 3.1 and a multi-jurisdiction deployment scenario presented in Workpaper 3.2. It 
should be noted that the Company is presenting only the multi-jurisdiction deployment scenario for the 
DSCADA and ADMS project.1 

1. SYSTEM DATA PORTAL 

 

2. FEEDER MONITORING SENSORS 

 

3. CONTROL CENTER ENHANCEMENTS 

3.1 DSCADA AND ADMS 

See Workpaper 3.2 – Modern Grid Costs for Multi‐Jurisdiction Deployment Scenario. 

                                                            
1 The Company operates a common distribution control center for its Rhode Island and Massachusetts operations, so a coordinated 
deployment with Massachusetts is the only feasible and cost effective deployment option. 

System Data Portal Cash Flow
Description FY19 FY20 FY21 FY22 FY23

 Data Portal ‐ Labor 

 Capital  ‐$                 ‐$                 ‐$                  ‐$                 ‐$                

 Expense  69,000$          690,000$        690,000$         690,000$        ‐$                

 Data Portal ‐ Website Setup & Hosting 

 Capital  ‐$                 ‐$                 ‐$                  ‐$                 ‐$                

 Expense  10,000$          10,000$          10,000$           10,000$          ‐$                

Feeder Monitoring Sensors Cash Flow
Description FY19 FY20 FY21 FY22 FY23

Rhode Island Deployment 0% 20% 20% 20% 20%

Circuits 0 26 26 26 26

Sensors Unit Cost Count Total Cost

Feeder Monitor / Sensors (Installed Cost)  16,700$           133 2,221,100$     ‐$                  434,200$         434,200$         434,200$         434,200$        

Communications Equipment 800$                 133 106,400$         ‐$                  20,800$           20,800$           20,800$           20,800$          

Capex ‐ Total 17,500$           2,327,500$     ‐$                  455,000$         455,000$         455,000$         455,000$        

Opex ‐$                  ‐$                  5,000$             10,000$          
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3.2 REMOTE TERMINAL UNIT (RTU) SEPARATION 

 

3.3 GIS DATA ENHANCEMENT (IS) 

 

 

 

 

 

 

RTU Separation Cash Flow
Description FY19 FY20 FY21 FY22 FY23

Rhode Island Deployment 0% 33% 56% 11% 0%

RTU Separation Unit Cost Count Total Cost

New RTU 374,000$         3 1,122,000$     ‐$                  373,626$         623,832$         124,542$         ‐$                 

RTU Reconfiguration 10,000$           59 590,000$         ‐$                  196,470$         328,040$         65,490$           ‐$                 

Capex ‐ Total 1,712,000$     ‐$                  570,096$         951,872$         190,032$         ‐$                 

Opex ‐$                  60,000$           60,000$           60,000$           ‐$                 

GIS Data Enchancement Cash Flow ($M)

Yr 1 Yr 2 Yr 3 Yr 4 Yr 5

Description Category Type FY 19 FY 20 FY 21 FY 22 FY 23

512.01 Cost of Internal Resources Opex Labor 2.44$             ‐$             ‐$             ‐$            ‐$           

512.02 Cost of Project Management Opex Labor 0.61$             ‐$             ‐$             ‐$            ‐$           

Total 3.05$            ‐$            ‐$            ‐$           ‐$          

GIS Data Enchancement  Calculations

Description / Calculation Type Category Value ($M)

Number of Internal Resources 11

x Months in a year 12

x Working Days per month 21

x Working Hours per day 8

x FTE Internal Hourly IS Rate 100.00$                                         

x Implementation Duration 1.0

512.01 = Cost of Internal Resources Labor Opex 2.22$                                             

Cost of Internal Resources 2.22$                                              

x Project Management Percentage 25%

512.02 = Cost of Project Management Labor Opex 0.55$                                             
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3.4 GIS DATA ENHANCEMENT (NON-IS) 

 

 

GIS Data Enhancment (Non‐IS) Cash Flow ($M)
Description FY19 FY20 FY21 FY22 FY23

Rhode Island Deployment 0% 0% 33% 33% 33%

Capex ‐ Total ‐$                  ‐$                  ‐$                  ‐$                  ‐$                 

Opex ‐$                  ‐$                  1.03$                1.03$                1.03$               

GIS Data Enhancement (Non‐IS) Calculations

Project Element Description RI Estimate

DG

This effort will focus on the DG data model and functionality in GIS to ensure that 

the system will be capable of supplying the information required by DSIP 

investments.   Beyond the system review and development, full population of DG 

locations and attributes will be completed.

$32,778

General Data Collection

This effort is focused on improving data quality of existing data through leveraging 

issues found during model builds, operating knowledge and known areas of 

concern.   The intent of this effort is to eliminate errors related to network 

topology, attribute level inconsistencies and to apply additional system 

validations to drive improved data quality moving forward.

$1,060,102

New Attributes

Will be made available and where it will be stored will be developed and 

migration or creation of this data will be completed.   Additionally, validations and 

cross system keys will be established to drive quality and synchronization.

$454,365

Networks

To address known needs related to modelling downtown GIS networks this effort 

would focus on creating an underground focused data model, population of 

available data (including potential field checks) and integration of inspections 

with GIS for enhancing data quality moving forward.

$845,169

Secondary

GIS currently does not fully model secondary systems.   This effort would be a 

multi‐year effort to fully populate the system.   Additional considerations will be 

updating connect model export techniques to get the data to downstream 

systems, including ADMS.

$481,865

Substation Modelling

Substation assets are kept in the Cascade system but only peripherally modelled 

in GIS.   This effort would interface these systems – creating a GIS substation data 

model that incorporates network connectivity considerations between 

Transmission and Distribution to provide data that will be used to inform ADMS 

and load flow planning models

$93,737

Connected Model Export

This effort will seek to replace or enhance current capabilities utilized to export 

information from GIS to downstream systems including CYME, OMS and ADMS.   

The current process is highly customized but very use specific and does not meet 

emerging and future needs.   

$114,751

Opex ‐ Total $3,082,767
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4. OPERATIONAL DATA MANAGEMENT 

4.1 ENTERPRISE SERVICE BUS (ESB) 

 

ESB Cash Flow ($M)

Yr 1 Yr 2 Yr 3 Yr 4 Yr 5

# Description Category Type FY 19 FY 20 FY 21 FY 22 FY 23

514.01 CAPEX Distribution ESB DB & RAC Software Capex NonLabor ‐$                1.55$               ‐$        ‐$        ‐$       

514.02 RTB Distribution ESB DB & RAC Software RTB NonLabor ‐$                ‐$                 0.08$      0.08$      ‐$       

514.03 Refresh Distribution ESB DB & RAC Software Capex NonLabor ‐$                ‐$                 ‐$        ‐$        ‐$       

514.04 CAPEX Distribution ESB MiddleWare Capex NonLabor ‐$                ‐$                 3.48$      ‐$        ‐$       

514.05 RTB Distribution ESB MiddleWare RTB NonLabor ‐$                ‐$                 ‐$        0.18$      ‐$       

514.06 Refresh Distribution ESB MiddleWare Capex NonLabor ‐$                ‐$                 ‐$        ‐$        ‐$       

514.07 CAPEX Distribution ESB SW/MW Installation  Capex Labor ‐$                1.71$               1.71$      ‐$        ‐$       

514.08 OPEX Distribution ESB SW/MW Installation  Opex Labor ‐$                0.28$               0.28$      ‐$        ‐$       

514.09 RTB Distribution ESB SW/MW Support RTB Labor ‐$                ‐$                 0.30$      0.60$      ‐$       

514.10 Refresh Distribution ESB SW/MW Capex Labor ‐$                ‐$                 ‐$        ‐$        ‐$       

514.11 RTB Cloud & Managed Services RTB NonLabor ‐$                0.16$               0.16$      0.16$      ‐$       

514.12 CAPEX Comprehensive Integration Services Capex Labor ‐$                2.24$               3.73$      1.49$      ‐$       

514.13 OPEX Comprehensive Integration Services Opex Labor ‐$                0.36$               0.60$      0.24$      ‐$       

514.14 RTB Comprehensive Integration Services RTB Labor ‐$                ‐$                 0.53$      0.79$      ‐$       

Total ‐$                6.30$               10.87$    3.54$      ‐$       
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ESB Calculations

Description/Calculation Category Type Value ($M) 

DB & RAC Total License Cost before  May'17 1,191,754$                          

514.01 = CAPEX Distribution ESB DB & RAC Software Capex NonLabor 1.19$                                   

DB & RAC Annual S&M 79,054$                                

514.02 = RTB Distribution ESB DB & RAC Software RTB NonLabor 0.08$                                   

DB & RAC Total License Cost before  May'17 1,191,754$                          

x ESB refresh cost reduction 50%

514.03 = Refresh Distribution ESB DB & RAC Software Capex NonLabor 0.60$                                   

MW Total License Cost before  Nov'17 2,674,031$                          

514.04 = CAPEX Distribution ESB MiddleWare Capex NonLabor 2.67$                                   

MW Annual S&M 177,378$                             

514.05 = RTB Distribution ESB MiddleWare RTB NonLabor 0.18$                                   

MW Total License Cost before  Nov'17 2,674,031$                          

x ESB refresh cost reduction 50%

514.06 = Refresh Distribution ESB MiddleWare Capex NonLabor 1.34$                                   

Total Labor CAPEX Cost Estimate 2,856,000$                          

514.07 = CAPEX Distribution ESB SW/MW Installation Capex Labor 2.86$                                   

Total Labor OPEX Cost Estimate 504,000$                             

514.08 = OPEX Distribution ESB SW/MW Installation Opex Labor 0.50$                                   

RTB Labor Costs  600,000$                             

514.09 = RTB Distribution ESB SW/MW Support RTB Labor 0.60$                                   

CAPEX Distribution ESB SW/MW Installation 2.86$                                    

+ OPEX Distribution ESB SW/MW Installation 0.50$                                    

x ESB refresh cost reduction 50%

514.10 = Refresh Distribution ESB SW/MW Capex Labor 1.68$                                   

Monthly Cloud Costs w/Managed Service included 13,486$                                

x Months in a year 12

514.11 = RTB Cloud & Managed Services RTB NonLabor 0.16$                                   
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4.2 DATA MANAGEMENT AND ANALYTICS 

 

   

ESB Calculations

Description/Calculation Category Type Value ($M) 

Total Hours for Large Integrations 11520

+

Total Hours for Medium Integrations 18640

+

Total Hours for Small Integrations 32880

= Total Hours for ALL Integrations 63040

Total External Costs 6.05$                                   

+

Total Internal Costs 1.26$                                   

= Total ESB Costs 7.31$                                   

Total ESB Costs 7.31$                                   

x CAPEX Allocations 85%

514.12 = CAPEX Comprehensive Integration Services Capex Labor 6.22$                                   

Total ESB Costs 7.31$                                   

x OPEX Allocations 15%

514.13 = OPEX Comprehensive Integration Services Opex Labor 1.10$                                   

Total ESB Costs 7.31$                                   

x System Maintenance Costs  % 10%

= Total YOY System Maintenance Cost 0.73$                                   

+ Platform Support from ESB/CIM 0.22$                                   

514.14 = RTB Comprehensive Integration Services RTB Labor 0.95$                                   

Data Lake Cloud Hosting Cash Flow ($M)

Yr ‐1 Yr ‐2 Yr ‐3 Yr ‐4 Yr ‐5

# Description Category Type

FY19 FY20 FY21 FY22 FY23

517.01 CAPEX Development Data Lake Opex NonLabor ‐$              0.02$         0.02$        0.02$         0.02$           

517.02 CAPEX QA Data Lake Opex NonLabor ‐$              0.04$         0.04$        0.04$         0.04$           

517.03 CAPEX Production Data Lake Opex NonLabor ‐$              0.14$         0.33$        0.51$         0.60$           

517.04 CAPEX Dashboard Environment Opex NonLabor ‐$              0.32$         0.32$        0.32$         0.32$           

517.05 RTB Platform Maintenance & Support RTB Labor ‐$              ‐$           0.50$        0.75$         0.75$           

517.06 CAPEX Platform Setup Capex Labor ‐$              1.39$         ‐$          ‐$           ‐$             

517.07 OPEX Platform Design Opex Labor ‐$              0.32$         ‐$          ‐$           ‐$             

Total ‐$              2.24$        1.21$        1.64$        1.73$           
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Data Lake Cloud Hosting Calculations

Description/Calculation Type Category Value ($M)

Development Data Nodes 29,940$              

+ Development Master Nodes 18,626$              

+ Development Edge Nodes 10,241$              

517.01 = CAPEX Development Data Lake NonLabor Opex 0.02$                  

QA Data Nodes 72,046$              

+ QA Master Nodes 29,526$              

+ QA Edge Nodes 18,626$              

517.02 = CAPEX QA Data Lake NonLabor Opex 0.04$                  

Production Data Nodes 882,196$            

+ Production Master Nodes 32,196$              

+ Production Edge Nodes 19,979$              

x Number of Production DR Envts. 2

+ Production Archival Storage 16,080

517.03 = CAPEX Production Data Lake NonLabor Opex 0.63$                  

Number of Production DR Envts. 2

x Production Dashboard Environment 81,584$              

+ Development Dashboard Environment 63,092$              

+ QA Dashboard Environment 63,092$              

517.04 = CAPEX Dashboard Environment NonLabor Opex 0.29$                  

Platform Maintenance & Support 750,000$            

517.05 = RTB Platform Maintenance & Support Labor RTB 0.75$                  

Platform Build 1,210,000$         

x Capex Platform Support 80%

x Travel  20%

517.06 = CAPEX Platform Setup Labor Capex 1.16$                  

Platform Build 1,210,000$         

x Opex Platform Support 20%

x Travel  20%

517.07 = OPEX Platform Design Labor Opex 0.29$                  
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PI Historian Cash Flow ($M)

Yr ‐ 1 Yr ‐ 2 Yr ‐ 3 Yr ‐ 4 Yr ‐ 5

# Description Category Type FY19 FY20 FY21 FY22 FY23

515.02 OPEX PI Historian EA License Opex NonLabor ‐$              ‐$              2.00$                 2.00$            ‐$             

515.04 CAPEX Server Costing Capex NonLabor ‐$              0.08$            ‐$                   ‐$              ‐$             
515.05 CAPEX Hardware Installation Cost Capex NonLabor ‐$             0.05$            ‐$                  ‐$             ‐$            

515.06 RTB Hardware Support Cost RTB Labor ‐$             0.03$            0.03$                 0.03$           0.03$          

515.07 RTB Backup Storage Cost ‐ PI Servers RTB NonLabor ‐$             0.02$            0.02$                 0.02$           0.02$          

515.08 CAPEX Application Installation Cost Capex Labor ‐$             0.32$            ‐$                  ‐$             ‐$            

515.09 RTB Application Maintenance & Support RTB Labor ‐$             ‐$              ‐$                  ‐$             ‐$            

Total ‐$             0.50$            2.05$                 2.05$           0.05$          

PI Historian Calculations

Description/Calculation Type Category Value ($M)

PI EA License Cost Opex 2,000,000$                            

515.02 = OPEX PI Historian EA License NonLabor Opex 2.00$                                     

Total Number of Servers 8

x Hardware Cost per Server 10,000$                                 

515.04 = CAPEX Server Costing NonLabor Capex 0.08$                                     

Installation Cost per Server (CSC) 6,364$                                   

x Total Number of Servers 8

515.05 = CAPEX Hardware Installation Cost NonLabor Capex 0.05$                                     

Annual Server Support Cost (CSC Gold Support) 3,673$                                   

x Total Number of Servers 8

515.06 = RTB Hardware Support Cost Labor RTB 0.03$                                     

Cost per GB 0

x Number of Storage Backups (CSC) 2

x PI Storage (GBs) 3,000$                                   

x Months in a year 12

x Servers that require storage backup (PI) 2

515.07 = RTB Backup Storage Cost ‐ PI Servers NonLabor RTB 0.02$                                     

Development Hours 2665

x FTE Internal Hourly IS Rate 100$                                       

Total Development Hours 0.27$                                     

+ Travel 20%

515.08 = CAPEX Application Installation Cost Labor Capex 0.32$                                     

PI Historian (Maintenance & Support) FTE 1

x Months in a year 12

x Working Days per Month 21

x Working Hours per Day 8

x FTE Internal Hourly IS Rate 100$                                       

515.09 = RTB Application Maintenance & Support Labor RTB 0.20$                                     
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Information Management Cloud Analytics Cash Flow ($M)

Yr 1 Yr 2 Yr 3 Yr 4 Yr 5

# Description Category Type FY 19 FY 20 FY 21 FY 22 FY 23

516.01 Utility Data Model License Capex NonLabor ‐$                    ‐$              ‐$              ‐$              0.48$           

516.02 Utility Data Model License Support Opex NonLabor ‐$                    ‐$              ‐$              ‐$              ‐$             

516.03 Information Management License Capex NonLabor ‐$                    0.43$            ‐$              ‐$              ‐$             

516.04 Information Management License Support Opex NonLabor ‐$                    ‐$              0.07$            0.07$            0.07$           

516.05 Data Governance License Capex NonLabor ‐$                    0.10$            ‐$              ‐$              ‐$             

516.06 Data Governance License Support Opex NonLabor ‐$                    0.08$            0.08$            0.08$            0.08$           

516.07 Data Quality Development Capex Labor ‐$                    0.49$            1.21$            0.73$            ‐$             

516.08 Data Ingestion Development Capex Labor ‐$                    1.28$            3.21$            1.92$            ‐$             

516.09 Dashboard Development Capex Labor ‐$                    0.11$            0.28$            0.17$            ‐$             

516.1 CAPEX Platform Design & Development Capex Labor ‐$                    0.23$            0.58$            0.35$            ‐$             

516.11 Platform Support & Maintenance RTB Labor ‐$                    ‐$              1.18$            1.42$            1.78$           

516.12 CAPEX Visualization License Cost Capex NonLabor ‐$                    1.90$            ‐$              ‐$              ‐$             

516.13 Opex Visualization License Cost Opex NonLabor ‐$                    0.02$            ‐$              ‐$              ‐$             

516.14 CAPEX IS Visualization License Cost Capex NonLabor ‐$                    0.18$            0.15$            0.15$            0.15$           

516.15 Opex IS Visualization License Cost Opex NonLabor ‐$                    ‐$              0.01$            0.01$            0.01$           

Total ‐$                   4.84$            6.77$            4.90$            2.57$           

10

THE NARRAGANSETT ELECTRIC COMPANY 
d/b/a NATIONAL GRID 
RIPUC Docket No. 4770 
Witnesses: Sheridan, Leana, Roughan, McGuinness 
SUPPLEMENTAL TESTIMONY 
Page 10 of 65 
REDACTED

10



THE NARRAGANSETT ELECTRIC COMPANY 
d/b/a NATIONAL GRID 
RIPUC Docket No. 4770  

Workpaper 3.1 - Modern Grid Costs for Rhode 
Island Only Deployment Scenario 

Page 10 of 15 
 

 

   

Information Management Cloud Analytics Calculations

Description/Calculation Category Type Value

Utility Data Model License 366,746.48$        

516.01 = Utility Data Model License Capex NonLabor 0.37$                    

Utility Data Model License Support 73,349.30$          

516.02 = Utility Data Model License Support Opex NonLabor 0.07$                    

Information Management License 331,457.37$        

516.03 = Information Management License Capex NonLabor 0.33$                    

Information Management License Support 66,291.47$          

516.04 = Information Management License Support Opex NonLabor 0.07$                    

Data Governance License 77,142.00$          

516.05 = Data Governance License Capex NonLabor 0.08$                    

Data Governance License Support 77,142.00$          

516.06 = Data Governance License Support Opex NonLabor 0.08$                    

Data Quality Dev Hours 16857

x FTE External (subcontractor; non‐specialist) Hourly IS Rate 100$                     

x Travel  20%

516.07 = Data Quality Development Capex Labor 2.02$                    

ETL Dev Hours 44547

x FTE External (subcontractor; non‐specialist) Hourly IS Rate 100$                     

x Travel  20%

516.08 = Data Ingestion Development Capex Labor 5.35$                    

Dashboard Dev Hours 3851

x FTE External (subcontractor; non‐specialist) Hourly IS Rate 100$                     

x Travel  20%

516.09 = Dashboard Development Capex Labor 0.46$                    

Platform Development Effort 1,198,000$          

x Capex Allocation 80%

516.10 = CAPEX Platform Design & Development Capex Labor 0.96$                    
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5. TELECOMMUNICATIONS 

 

Information Management Cloud Analytics Calculations

Description/Calculation Category Type Value

Platform Development Effort 1,198,000$          

x Opex Allocation 20%

516.16 = OPEX Platform Design & Development Opex Labor 0.24$                    

Platform Support & Maintenance 1,782,000$          

516.11 = Platform Support & Maintenance RTB Labor 1.78$                    

Visualization License ‐ Business 7,934,000$          

NY Cost Factor 18%

516.12 = CAPEX Visualization License Cost Capex NonLabor 1.46$                    

Visualization License Maintenance ‐ Business 115,000$              

NY Cost Factor 18%

516.13 = Opex Visualization License Cost Opex NonLabor 0.02$                    

Tableau Desktop License 1,999$                  

+ Tableau Server License 1,000$                  

+ Alteryx Designer License 5,195$                  

x Number of Licenses 10

+

Alteryx Server License 58,500$                

x Number of Alteryx Servers 1

516.14 = CAPEX IS Visualization License Cost Capex NonLabor 0.14$                    

Tableau Desktop License 1,999$                  

+ Tableau Server License 1,000$                  

x Number of Licenses 10

x Tableau Server Maintenace Cost 25%

516.15 = Opex IS Visualization License Cost Opex NonLabor 0.01$                    

Telecom Non‐Inflated Cash Flow ($M)

Yr 1 Yr 2 Yr 3 Yr 4 Yr 5

# Description Category Type FY 19 FY 20 FY 21 FY 22 FY 23

513.08 CAPEX Corporate Backbone Expansion Capex NonLabor ‐$          0.06$        0.03$        0.03$        ‐$         

513.09 RTB Corpate Backbone Expansion RTB NonLabor ‐$          ‐$          0.18$        0.27$        0.36$       

513.10 CAPEX IT/OT Backbone Expansion Capex NonLabor ‐$          0.15$        0.07$        0.07$        ‐$         

513.11 RTB IT/OT Backbone Expansion RTB NonLabor ‐$          ‐$          1.62$        2.43$        3.24$       

513.12 CAPEX IT/OT Mesh Network Backhaul Capex NonLabor ‐$          0.10$        0.05$        0.05$        ‐$         

513.13 RTB IT/OT Mesh Network Backhaul RTB NonLabor ‐$          ‐$          0.15$        0.23$        0.30$       

Total ‐$         0.30$       2.10$       3.08$       3.90$      
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Telecom Calculations

Description/Calculation Category Type Value ($M)

SCI Implementation Cost 60,000$                                

+

Data Center Bandwidth Increase Cost 16,500$                                

x Number of circuits 2

513.08 = CAPEX Corporate Backbone Expansion Capex NonLabor 0.09$                                    

Monthly SCI Service Cost 4,000$                                  

x 0 0

+

Monthly Data Center Bandwidth Increase 15,000$                                

x Months in a year 12

x Number of circuits 2

513.09 = RTB Corpate Backbone Expansion RTB NonLabor 0.36$                                    

POPs Bandwidth Implementation cost 30,000$                                

x Number of Locations (POPs) 6

+

CSC Data Center Bandwidth cost 22,500$                                

x Number of connections 2

513.10 = CAPEX IT/OT Backbone Expansion Capex NonLabor 0.23$                                    

Monthly cost of POP bandwidth 35,000$                                

x Months in a year 12

x Number of Locations (POPs) 6

+

Monthly cost of CSC bandwidth 30,000$                                

x Months in a year 12

x Number of connections 2

513.11 = RTB IT/OT Backbone Expansion RTB NonLabor 3.24$                                    

Wireless gateway planning and configuration 50,000$                                

+

Stand up of wireless gateway 75,000$                                

x Number of gateways 1

+

Set up of CSC bandwidth and VRFs 25,000$                                

x Number of data center links 1

513.12 = CAPEX IT/OT Mesh Network Backhaul Capex NonLabor 0.15$                                    

Monthly cost of wireless gateway 20,000$                                

x Months in a year 12

x Number of gateways 1

+

Monthly cost of CSC data center link increase 5,000$                                  

x Months in a year 12

x Number of data center links 1

513.13 = RTB IT/OT Mesh Network Backhaul RTB NonLabor 0.30$                                    
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6. CYBERSECURITY 

 

SUMMARY ALL COSTS, 

$1,000s
SPENDING TYPE FY19 FY20 FY21 FY22 FY23

600 CAPEX $0 $13,844 $6,734 $4,427 $0

601 OPEX $0 $6,564 $2,685 $1,914 $0

602 RTB $0 $1,807 $1,539 $1,421 $1,927

603 CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $12,330

604 OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $33 $1,728

GRAND TOTAL $0 $22,216 $10,958 $7,795 $15,984

B_NETWORK SECURITY 

SERVICES
SPENDING TYPE FY19 FY20 FY21 FY22 FY23

600B CAPEX $0 $3,120 $1,442 $953 $0

601B OPEX $0 $427 $197 $130 $0

602B RTB $0 $446 $250 $193 $699

603B CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $1,532

604B OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

TOTAL $0 $3,993 $1,889 $1,276 $2,232

C_DATA SECURITY 

SERVICES
SPENDING TYPE FY19 FY20 FY21 FY22 FY23

600C CAPEX $0 $656 $302 $199 $0

601C OPEX $0 $427 $197 $130 $0

602C RTB $0 $138 $108 $83 $83

603C CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $671

604C OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

TOTAL $0 $1,221 $607 $412 $754

D_IDENTITY AND ACCESS 

MANAGEMEN
SPENDING TYPE FY19 FY20 FY21 FY22 FY23

600D CAPEX $0 $4,214 $1,940 $1,281 $0

601D OPEX $0 $427 $197 $130 $0

602D RTB $0 $131 $131 $131 $131

603D CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $3,004

604D OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $1,568

TOTAL $0 $4,772 $2,268 $1,542 $4,703

E_THREAT AND 

VULNERABILITY MANA
SPENDING TYPE FY19 FY20 FY21 FY22 FY23

600E CAPEX $0 $1,074 $494 $326 $0

601E OPEX $0 $427 $197 $130 $0

602E RTB $0 $83 $83 $83 $83

603E CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $1,456

604E OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

TOTAL $0 $1,583 $774 $539 $1,538
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F_SECURITY OPERATIONS 

CENTER SE
SPENDING TYPE FY19 FY20 FY21 FY22 FY23

600F CAPEX $0 $1,277 $588 $388 $0

601F OPEX $0 $427 $197 $130 $0

602F RTB $0 $89 $89 $89 $89

603F CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $624

604F OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $7 $7

TOTAL $0 $1,793 $873 $614 $719

G_HOST & ENDPOINT 

SECURITY SERV
SPENDING TYPE FY19 FY20 FY21 FY22 FY23

600G CAPEX $0 $523 $250 $170 $0

601G OPEX $0 $441 $210 $130 $0

602G RTB $0 $83 $83 $83 $83

603G CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $483

604G OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

TOTAL $0 $1,047 $543 $383 $566

H_SECURITY POLICY 

MANAGEMENT SE
SPENDING TYPE FY19 FY20 FY21 FY22 FY23

600H CAPEX $0 $523 $250 $170 $0

601H OPEX $0 $441 $210 $130 $0

602H RTB $0 $83 $83 $83 $83

603H CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $483

604H OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

TOTAL $0 $1,047 $543 $383 $566

I_CRYPTOGRAPHY 

SERVICES
SPENDING TYPE FY19 FY20 FY21 FY22 FY23

600I CAPEX $0 $510 $235 $155 $0

601I OPEX $0 $427 $197 $130 $0

602I RTB $0 $162 $119 $83 $83

603I CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $503

604I OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $26 $153

TOTAL $0 $1,099 $551 $394 $740

J_CHANGE & 

CONFIGURATION 

MANAGE

SPENDING TYPE FY19 FY20 FY21 FY22 FY23

600J CAPEX $0 $257 $118 $78 $0

601J OPEX $0 $427 $197 $130 $0

602J RTB $0 $83 $83 $83 $83

603J CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $454

604J OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

TOTAL $0 $767 $398 $291 $537
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K_SECURITY AWARENESS 

& TRAINING
SPENDING TYPE FY19 FY20 FY21 FY22 FY23

600K CAPEX $0 $0 $0 $0 $0

601K OPEX $0 $449 $152 $152 $0

602K RTB $0 $177 $177 $177 $177

603K CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

604K OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

TOTAL $0 $626 $329 $329 $177

L_APPLICATION SECURITY 

SERVICES
SPENDING TYPE FY19 FY20 FY21 FY22 FY23

600L CAPEX $0 $969 $446 $295 $0

601L OPEX $0 $633 $91 $29 $0

602L RTB $0 $83 $83 $83 $83

603L CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $1,063

604L OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

TOTAL $0 $1,686 $620 $407 $1,146

M_THIRD PARTY 

ASSURANCE MANAGEM
SPENDING TYPE FY19 FY20 FY21 FY22 FY23

600M CAPEX $0 $0 $0 $0 $0

601M OPEX $0 $753 $0 $565 $0

602M RTB $0 $83 $83 $83 $83

603M CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

604M OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

TOTAL $0 $836 $83 $648 $83

N_REMOTE ACCESS 

SERVICES
SPENDING TYPE FY19 FY20 FY21 FY22 FY23

600N CAPEX $0 $720 $668 $411 $0

601N OPEX $0 $295 $458 $0 $0

602N RTB $0 $83 $83 $83 $83

603N CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $2,057

604N OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

TOTAL $0 $1,097 $1,210 $494 $2,140

O_PRIVACY SERVICES SPENDING TYPE FY19 FY20 FY21 FY22 FY23

600O CAPEX $0 $0 $0 $0 $0

601O OPEX $0 $565 $188 $0 $0

602O RTB $0 $83 $83 $83 $83

603O CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

604O OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

TOTAL $0 $648 $271 $83 $83
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WORKPAPER 3.2 – MODERN GRID COSTS FOR MULTI-JURISDICTION DEPLOYMENT SCENARIO 

While National Grid’s affiliates in both Massachusetts and New York have proposed similar grid 
modernization projects, these plans have not yet been approved by the applicable regulatory agencies. 
Therefore the Company is presenting two scenarios of deployment: a Rhode Island only deployment scenario 
presented in Workpaper 3.1 and a multi-jurisdiction deployment scenario presented in Workpaper 3.2. As can 
be seen in Table 1.1, many of the proposed Grid Modernization projects support multiple operating companies 
and significant cost synergies can be realized if these investments are coordinated across the operating 
companies. 

Table 1.1: Grid Modernization Multi-Jurisdiction Deployment Cost Allocations 

 

Total multi-jurisdiction project cost calculations are presented below. The Rhode Island portion of these costs 
can be obtained by multiplying these total multi-jurisdiction costs by the relevant Rhode Island Allocation 
factor presented in Table 1.1 above. 

1. SYSTEM DATA PORTAL 

No cost synergies can be realized for this project, so multi-jurisdiction deployment is not proposed. See 
Workpaper 3.1 – Modern Grid Costs for Rhode Island Only Deployment Scenario for project cost details. 

2. FEEDER MONITORING SENSORS 

No cost synergies can be realized for this project, so multi-jurisdiction deployment is not proposed. See 
Workpaper 3.1 – Modern Grid Costs for Rhode Island Only Deployment Scenario for project cost details. 

New York Massachusetts Rhode Island

System Data Portal* x 512,318            100%
Feeder Monitoring Sensors* x 512,318            100%
Control Center Enhancements*

DSCADA & ADMS x 1,372,573         512,318            27%

RTU Separation x 512,318            100%
GIS Data Enhancement (IS) x x 1,718,053         1,372,573         512,318            14%

GIS Data Enhancement  (BR) x 512,318            100%
Operational Data Management

Enterprise Service Bus x x 2,357,546         790,721            25%

Data Lake x x 2,357,546         790,721            25%

PI Historian x x 2,357,546         790,721            25%

Advanced Analytics x x 2,357,546         790,721            25%

Telecommunications x x 2,357,546         790,721            25%

Cybersecurity x x 2,357,546         790,721            25%

*Impacts electric customers only

National Grid Customers Impacted
RI AllocationGrid Modernization Project

RI-Only 
Scenario

Multi-
Jursidiction 

Scenario
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3. CONTROL CENTER ENHANCEMENTS 

3.1 DSCADA AND ADMS 

 

DSCADA and ADMS Cash Flow ($M)

Yr 1 Yr 2 Yr 3 Yr 4 Yr 5

# Description Category Type FY 19 FY 20 FY 21 FY 22 FY 23

509.01 Total Cost of IS Resources Labor Capex ‐$         4.14$       6.89$      2.76$      ‐$       

509.02 Total Cost of Business Resources Labor Capex ‐$         1.77$       2.95$      1.18$      ‐$       

509.03 Data Readiness  Labor Capex ‐$         0.09$       0.15$      0.06$      ‐$       

509.04 Change Management Cost Labor Capex ‐$         ‐$         0.10$      0.15$      ‐$       

509.05 Training Resources Labor Opex ‐$         ‐$         0.33$      0.49$      ‐$       

509.06 Requirements Development (IS) Labor Opex 0.32$      ‐$         ‐$        ‐$        ‐$       

509.07 Vendor Implementation Services Labor Capex ‐$         1.44$       1.08$      1.08$      ‐$       

509.08 Vendor Costs: Hardware and Software  NonLabor Capex ‐$         1.79$       1.34$       1.34$       ‐$        

509.12 Requirements Development (Business) Labor Opex 1.28$       ‐$         ‐$         ‐$         ‐$        
Total 1.60$      9.23$       12.85$    7.06$      ‐$       
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DSCADA and ADMS Calculations

Description / Calculation Type Category Value

Number of Internal IS Resources 4

x FTE Internal Hourly IS Rate 100$                                                

x Months in a year 12

x Working Days per month 21

x Working Hours per day 8

x Implementation Duration 3

= Cost of IS Internal Resources 2.42$                                               

Number of External IS Resources 5

x FTE External Daily IS Rate 250$                                                

Months in a year 12

Working Days per month 21

x Working Hours per day 8

x Implementation Duration 3

= Cost of IS External Resources 7.56$                                               

Cost of IS External Resources 7.56$                                               

x Travel  20%

= Travel Costs for IS External Resources  1.51$                                               

Cost of IS Internal Resources 2.42$                                               

+ Travel Costs for IS External Resources  1.51$                                               

+ Cost of IS External Resources 7.56$                                               

509.01 = Total Cost of IS Resources Labor Capex 11.49$                                             

Number of Internal Business Resources 5

x Months in a year 12

x Working Days per month 21

x Working Hours per day 8
x FTE Internal Hourly IS Rate 100

x Implementation Duration 3

= Cost of Internal Business Resources 3.02$                                               

Number of External Business Resources 1

x FTE External Daily IS Rate 250$                                                

x Months in a year 12

x Working Days per month 21

x Working Hours per day 8

x Implementation Duration 3

= Cost of Business SI Resources 1.51$                                               

Cost of Business SI Resources 1.51$                                               

x Travel  20%

= Travel Costs for External Business Resources  0.30$                                               

Cost of Internal Business Resources 3.02$                                               

+ Cost of Business SI Resources 1.51$                                               

+ Travel Costs for External Business Resources  0.30$                                               

+ Travel for Internal Business Resources 0.08$                                               

509.02 = Total Cost of Business Resources Labor Capex 4.92$                                               
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3.2 REMOTE TERMINAL UNIT (RTU) SEPARATION 

No cost synergies can be realized for this project, so multi-jurisdiction deployment is not proposed. See 
Workpaper 3.1 – Modern Grid Costs for Rhode Island Only Deployment Scenario for project cost details. 

 

 

 

DSCADA and ADMS Calculations

Description / Calculation Type Category Value (Total in $M)

Number of Field Devices 1248

x Data Readiness effort per Device 2.0

x Average Loaded Internal Hourly Rate 100$                                                

509.03 = Data Readiness  Labor Capex 0.25$                                               

Change Management Cost 208,000.00                                    

509.04 = Change Management Cost Labor Capex 0.21$                                               

Training  749,000.00$                                 

509.05 = Training Resources Labor Opex 0.75$                                              

IS Resources Allocation 20%

Requirements Development 1,450,000.00$                             

509.06 = Requirements Development (IS) Labor Opex 0.29$                                              

Vendor Implementation Services 3,000,000.00$                             

509.07 = Vendor Implementation Services Labor Capex 3.00$                                              

Hardware Costs 3,120,000.00$                             

= Technology: Hardware  3.12$                                              

+ 12‐month Warranty license fees 0.32$                                              

509.08 = Vendor Costs: Hardware and Software  NonLabor Capex 3.44$                                              

Business Resources Allocation 80%

Requirements Development 1,450,000.00$                              

509.12 = Requirements Development (Business) Labor Opex 1.16$                                               
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4. OPERATIONAL DATA MANAGEMENT 

4.1 ENTERPRISE SERVICE BUS (ESB) 

 

 

  

ESB Cash Flow ($M)

Yr 1 Yr 2 Yr 3 Yr 4 Yr 5

# Description Category Type FY 19 FY 20 FY 21 FY 22 FY 23

514.01 CAPEX Distribution ESB DB & RAC SoftwaCapex NonLabor ‐$                4.26$               ‐$         ‐$        ‐$       

514.02 RTB Distribution ESB DB & RAC Software RTB NonLabor ‐$                ‐$                 0.31$       0.31$      ‐$       

514.03 Refresh Distribution ESB DB & RAC SoftwCapex NonLabor ‐$                ‐$                 ‐$         ‐$        ‐$       

514.04 CAPEX Distribution ESB MiddleWare Capex NonLabor ‐$                ‐$                 9.56$       ‐$        ‐$       

514.05 RTB Distribution ESB MiddleWare RTB NonLabor ‐$                ‐$                 ‐$         0.71$      ‐$       

514.06 Refresh Distribution ESB MiddleWare Capex NonLabor ‐$                ‐$                 ‐$         ‐$        ‐$       

514.07 CAPEX Distribution ESB SW/MW Installa Capex Labor ‐$                1.71$               1.71$       ‐$        ‐$       

514.08 OPEX Distribution ESB SW/MW InstallatiOpex Labor ‐$                0.28$               0.28$       ‐$        ‐$       

514.09 RTB Distribution ESB SW/MW Support RTB Labor ‐$                ‐$                 0.30$       0.60$      ‐$       

514.10 Refresh Distribution ESB SW/MW Capex Labor ‐$                ‐$                 ‐$         ‐$        ‐$       

514.11 RTB Cloud & Managed Services RTB NonLabor ‐$                0.45$               0.45$       0.45$      ‐$       

514.12 CAPEX Comprehensive Integration ServiCapex Labor ‐$                2.24$               3.73$       1.49$      ‐$       

514.13 OPEX Comprehensive Integration ServicOpex Labor ‐$                0.36$               0.60$       0.24$      ‐$       

514.14 RTB Comprehensive Integration Service RTB Labor ‐$                ‐$                 0.53$       0.79$      ‐$       

Total ‐$                9.30$               17.48$     4.59$      ‐$       
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ESB Calculations

Description/Calculation Category Type Value ($M)

DB & RAC Total License Cost before  May'17 3,278,674$                

514.01 = CAPEX Distribution ESB DB & RAC Software Capex NonLabor 3.28$                          

DB & RAC Annual S&M 314,753$                    

514.02 = RTB Distribution ESB DB & RAC Software RTB NonLabor 0.31$                          

DB & RAC Total License Cost before  May'17 3,278,674$                

x ESB refresh cost reduction 50%

514.03 = Refresh Distribution ESB DB & RAC Software Capex NonLabor 1.64$                          

MW Total License Cost before  Nov'17 7,356,614$                

514.04 = CAPEX Distribution ESB MiddleWare Capex NonLabor 7.36$                          

MW Annual S&M 706,235$                    

514.05 = RTB Distribution ESB MiddleWare RTB NonLabor 0.71$                          

MW Total License Cost before  Nov'17 7,356,614$                

x ESB refresh cost reduction 50%

514.06 = Refresh Distribution ESB MiddleWare Capex NonLabor 3.68$                          

Total Labor CAPEX Cost Estimate 2,856,000$                

514.07 = CAPEX Distribution ESB SW/MW Installation Capex Labor 2.86$                          

Total Labor OPEX Cost Estimate 504,000$                    

514.08 = OPEX Distribution ESB SW/MW Installation Opex Labor 0.50$                          

RTB Labor Costs  600,000$                    

514.09 = RTB Distribution ESB SW/MW Support RTB Labor 0.60$                          

CAPEX Distribution ESB SW/MW Installation 2.86$                          

+ OPEX Distribution ESB SW/MW Installation 0.50$                          

x ESB refresh cost reduction 50%

514.10 = Refresh Distribution ESB SW/MW Capex Labor 1.68$                          

Monthly Cloud Costs w/Managed Service included 37,103$                      

x Months in a year 12

514.11 = RTB Cloud & Managed Services RTB NonLabor 0.45$                          
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4.2 DATA MANAGEMENT AND ANALYTICS 

 

ESB Calculations

Description/Calculation Category Type Value ($M)

Total Hours for Large Integrations 11520

+

Total Hours for Medium Integrations 18640

+

Total Hours for Small Integrations 32880

= Total Hours for ALL Integrations 63040

Total External Costs 6.05$                          

+

Total Internal Costs 1.26$                          

= Total ESB Costs 7.31$                          

Total ESB Costs 7.31$                          

x CAPEX Allocations 85%

514.12 = CAPEX Comprehensive Integration Services Capex Labor 6.22$                          

Total ESB Costs 7.31$                          

x OPEX Allocations 15%

514.13 = OPEX Comprehensive Integration Services Opex Labor 1.10$                          

Total ESB Costs 7.31$                          

x System Maintenance Costs  % 10%

= Total YOY System Maintenance Cost 0.73$                          

+ Platform Support from ESB/CIM 0.22$                          

514.14 = RTB Comprehensive Integration Services RTB Labor 0.95$                          

Cloud Hosting Cash Flow ($M)

Yr ‐1 Yr ‐2 Yr ‐3 Yr ‐4 Yr ‐5

# Description Category Type

FY19 FY20 FY21 FY22 FY23

517.01 CAPEX Development Data Lake Opex NonLabor ‐$              0.09$         0.09$        0.09$         0.09$           

517.02 CAPEX QA Data Lake Opex NonLabor ‐$              0.18$         0.18$        0.18$         0.18$           

517.03 CAPEX Production Data Lake Opex NonLabor ‐$              0.55$         1.30$        2.02$         2.38$           

517.04 CAPEX Dashboard Environment Opex NonLabor ‐$              0.32$         0.32$        0.32$         0.32$           

517.05 RTB Platform Maintenance & Support RTB Labor ‐$              ‐$           0.50$        0.75$         0.75$           

517.06 CAPEX Platform Setup Capex Labor ‐$              1.39$         ‐$          ‐$           ‐$             

517.07 OPEX Platform Design Opex Labor ‐$              0.32$         ‐$          ‐$           ‐$             

Total ‐$              2.85$        2.39$        3.35$        3.71$           
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Data Lake Cloud Hosting Calculations

Description/Calculation Type Category Value ($M)

Development Data Nodes 29,940$              

+ Development Master Nodes 18,626$              

+ Development Edge Nodes 10,241$              

517.01 = CAPEX Development Data Lake NonLabor Opex 0.08$                  

QA Data Nodes 72,046$              

+ QA Master Nodes 29,526$              

+ QA Edge Nodes 18,626$              

517.02 = CAPEX QA Data Lake NonLabor Opex 0.16$                  

Production Data Nodes 882,196$            

+ Production Master Nodes 32,196$              

+ Production Edge Nodes 19,979$              

x Number of Production DR Envts. 2

+ Production Archival Storage 16,080

517.03 = CAPEX Production Data Lake NonLabor Opex 2.52$                  

Number of Production DR Envts. 2

x Production Dashboard Environment 81,584$              

+ Development Dashboard Environment 63,092$              

+ QA Dashboard Environment 63,092$              

517.04 = CAPEX Dashboard Environment NonLabor Opex 0.29$                  

Platform Maintenance & Support 750,000$            

517.05 = RTB Platform Maintenance & Support Labor RTB 0.75$                  

Platform Build 1,210,000$         

x Capex Platform Support 80%

x Travel  20%

517.06 = CAPEX Platform Setup Labor Capex 1.16$                  

Platform Build 1,210,000$         

x Opex Platform Support 20%

x Travel  20%

517.07 = OPEX Platform Design Labor Opex 0.29$                  
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Information Management Cloud Analytics Cash Flow ($M)

Yr 1 Yr 2 Yr 3 Yr 4 Yr 5

# Description Category Type FY 19 FY 20 FY 21 FY 22 FY 23

516.01 Utility Data Model License Capex NonLabor ‐$                    ‐$              ‐$              ‐$              1.90$           

516.02 Utility Data Model License Support Opex NonLabor ‐$                    ‐$              ‐$              ‐$              ‐$             

516.03 Information Management License Capex NonLabor ‐$                    1.72$            ‐$              ‐$              ‐$             

516.04 Information Management License Support Opex NonLabor ‐$                    ‐$              0.29$            0.29$            0.29$           

516.05 Data Governance License Capex NonLabor ‐$                    0.40$            ‐$              ‐$              ‐$             

516.06 Data Governance License Support Opex NonLabor ‐$                    0.34$            0.34$            0.34$            0.34$           

516.07 Data Quality Development Capex Labor ‐$                    0.49$            1.21$            0.73$            ‐$             

516.08 Data Ingestion Development Capex Labor ‐$                    1.28$            3.21$            1.92$            ‐$             

516.09 Dashboard Development Capex Labor ‐$                    0.11$            0.28$            0.17$            ‐$             

516.1 CAPEX Platform Design & Development Capex Labor ‐$                    0.23$            0.58$            0.35$            ‐$             

516.11 Platform Support & Maintenance RTB Labor ‐$                    ‐$              1.18$            1.42$            1.78$           

516.12 CAPEX Visualization License Cost Capex NonLabor ‐$                    7.58$            ‐$              ‐$              ‐$             

516.13 Opex Visualization License Cost Opex NonLabor ‐$                    0.09$            ‐$              ‐$              ‐$             

516.14 CAPEX IS Visualization License Cost Capex NonLabor ‐$                    0.73$            0.58$            0.58$            0.58$           

516.15 Opex IS Visualization License Cost Opex NonLabor ‐$                    ‐$              0.03$            0.03$            0.03$           

Total ‐$                   12.96$         7.70$            5.83$            4.92$           
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Information Management Cloud Analytics Calculations

Description/Calculation Category Type Value ($M)

Utility Data Model License 1,460,206.48$           

516.01 = Utility Data Model License Capex NonLabor 1.46$                          

Utility Data Model License Support 292,041.30$              

516.02 = Utility Data Model License Support Opex NonLabor 0.29$                          

Information Management License 1,319,702.37$           

516.03 = Information Management License Capex NonLabor 1.32$                          

Information Management License Support 263,940.47$              

516.04 = Information Management License Support Opex NonLabor 0.26$                          

Data Governance License 307,142.00$              

516.05 = Data Governance License Capex NonLabor 0.31$                          

Data Governance License Support 307,142.00$              

516.06 = Data Governance License Support Opex NonLabor 0.31$                          

Data Quality Dev Hours 16857

x FTE External (subcontractor; non‐specialist) Hourly IS Rate 100$                            

x Travel  20%

516.07 = Data Quality Development Capex Labor 2.02$                          

ETL Dev Hours 44547

x FTE External (subcontractor; non‐specialist) Hourly IS Rate 100$                            

x Travel  20%

516.08 = Data Ingestion Development Capex Labor 5.35$                          

Dashboard Dev Hours 3851

x FTE External (subcontractor; non‐specialist) Hourly IS Rate 100$                            

x Travel  20%

516.09 = Dashboard Development Capex Labor 0.46$                          

Platform Development Effort 1,198,000$                 

x Capex Allocation 80%

516.10 = CAPEX Platform Design & Development Capex Labor 0.96$                          
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5. TELECOMMUNICATIONS 

Information Management Cloud Analytics Calculations

Description/Calculation Category Type Value ($M)

Platform Development Effort 1,198,000$                 

x Opex Allocation 20%

516.16 = OPEX Platform Design & Development Opex Labor 0.24$                          

Platform Support & Maintenance 1,782,000$                 

516.11 = Platform Support & Maintenance RTB Labor 1.78$                          

Visualization License ‐ Business 7,934,000$                 

NY Cost Factor 73%

516.12 = CAPEX Visualization License Cost Capex NonLabor 5.83$                          

Visualization License Maintenance ‐ Business 115,000$                    

NY Cost Factor 73%

516.13 = Opex Visualization License Cost Opex NonLabor 0.08$                          

Tableau Desktop License 1,999$                         

+ Tableau Server License 1,000$                         

+ Alteryx Designer License 5,195$                         

x Number of Licenses 40

+

Alteryx Server License 58,500$                      

x Number of Alteryx Servers 4

516.14 = CAPEX IS Visualization License Cost Capex NonLabor 0.56$                          

Tableau Desktop License 1,999$                         

+ Tableau Server License 1,000$                         

x Number of Licenses 40

x Tableau Server Maintenace Cost 25%

516.15 = Opex IS Visualization License Cost Opex NonLabor 0.03$                          

Telecom Non‐Inflated Cash Flow ($M)

Yr 1 Yr 2 Yr 3 Yr 4 Yr 5

# Description Category Type FY 19 FY 20 FY 21 FY 22 FY 23

513.08 CAPEX Corporate Backbone Expansion Capex NonLabor ‐$          0.10$        0.05$        0.05$        ‐$         

513.09 RTB Corpate Backbone Expansion RTB NonLabor ‐$          ‐$          0.54$        0.81$        1.08$       

513.10 CAPEX IT/OT Backbone Expansion Capex NonLabor ‐$          0.15$        0.07$        0.07$        ‐$         

513.11 RTB IT/OT Backbone Expansion RTB NonLabor ‐$          ‐$          1.62$        2.43$        3.24$       

513.12 CAPEX IT/OT Mesh Network Backhaul Capex NonLabor ‐$          0.23$        0.11$        0.11$        ‐$         

513.13 RTB IT/OT Mesh Network Backhaul RTB NonLabor ‐$          ‐$          0.45$        0.68$        0.90$       

Total ‐$         0.48$       2.85$       4.15$       5.22$      
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Telecom Calculations

Description/Calculation Category Type Value ($M)

SCI Implementation Cost 60,000$                                

+

Data Center Bandwidth Increase Cost 16,500$                                

x Number of circuits 6

513.08 = CAPEX Corporate Backbone Expansion Capex NonLabor 0.16$                                    

Monthly SCI Service Cost 4,000$                                  

x 0 0

+

Monthly Data Center Bandwidth Increase 15,000$                                

x Months in a year 12

x Number of circuits 6

513.09 = RTB Corpate Backbone Expansion RTB NonLabor 1.08$                                    

POPs Bandwidth Implementation cost 30,000$                                

x Number of Locations (POPs) 6

+

CSC Data Center Bandwidth cost 22,500$                                

x Number of connections 2

513.10 = CAPEX IT/OT Backbone Expansion Capex NonLabor 0.23$                                    

Monthly cost of POP bandwidth 35,000$                                

x Months in a year 12

x Number of Locations (POPs) 6

+

Monthly cost of CSC bandwidth 30,000$                                

x Months in a year 12

x Number of connections 2

513.11 = RTB IT/OT Backbone Expansion RTB NonLabor 3.24$                                    

Wireless gateway planning and configuration 50,000$                                

+

Stand up of wireless gateway 75,000$                                

x Number of gateways 3

+

Set up of CSC bandwidth and VRFs 25,000$                                

x Number of data center links 3

513.12 = CAPEX IT/OT Mesh Network Backhaul Capex NonLabor 0.35$                                    

Monthly cost of wireless gateway 20,000$                                

x Months in a year 12

x Number of gateways 3

+

Monthly cost of CSC data center link increase 5,000$                                  

x Months in a year 12

x Number of data center links 3

513.13 = RTB IT/OT Mesh Network Backhaul RTB NonLabor 0.90$                                    
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6. CYBERSECURITY 

 

SUMMARY ALL COSTS, 

$1,000s
SPENDING TYPE FY19 FY20 FY21 FY22 FY23

600 CAPEX $0 $15,758 $7,667 $5,077 $0

601 OPEX $0 $6,647 $2,768 $1,914 $0

602 RTB $0 $2,993 $2,163 $1,882 $3,909

603 CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $12,910

604 OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $33 $1,728

GRAND TOTAL $0 $25,398 $12,598 $8,906 $18,547

B_NETWORK SECURITY 

SERVICES
SPENDING TYPE FY18 FY19 FY20 FY21 FY22

600B CAPEX $0 $4,802 $2,216 $1,464 $0

601B OPEX $0 $427 $197 $130 $0

602B RTB $0 $1,488 $730 $510 $2,538

603B CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $1,603

604B OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

TOTAL $0 $6,716 $3,142 $2,103 $4,140

C_DATA SECURITY 

SERVICES
SPENDING TYPE FY18 FY19 FY20 FY21 FY22

600C CAPEX $0 $699 $322 $212 $0

601C OPEX $0 $427 $197 $130 $0

602C RTB $0 $138 $108 $83 $83

603C CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $747

604C OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

TOTAL $0 $1,264 $626 $425 $830

D_IDENTITY AND ACCESS 

MANAGEMEN
SPENDING TYPE FY18 FY19 FY20 FY21 FY22

600D CAPEX $0 $4,214 $1,940 $1,281 $0

601D OPEX $0 $427 $197 $130 $0

602D RTB $0 $276 $276 $276 $276

603D CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $3,004

604D OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $1,568

TOTAL $0 $4,917 $2,412 $1,687 $4,848

E_THREAT AND 

VULNERABILITY MANA
SPENDING TYPE FY18 FY19 FY20 FY21 FY22

600E CAPEX $0 $1,074 $494 $326 $0

601E OPEX $0 $427 $197 $130 $0

602E RTB $0 $83 $83 $83 $83

603E CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $1,456

604E OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

TOTAL $0 $1,583 $774 $539 $1,538
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F_SECURITY OPERATIONS 

CENTER SE
SPENDING TYPE FY18 FY19 FY20 FY21 FY22

600F CAPEX $0 $1,326 $610 $403 $0

601F OPEX $0 $427 $197 $130 $0

602F RTB $0 $89 $89 $89 $89

603F CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $656

604F OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $7 $7

TOTAL $0 $1,842 $896 $628 $752

G_HOST & ENDPOINT 

SECURITY SERV
SPENDING TYPE FY18 FY19 FY20 FY21 FY22

600G CAPEX $0 $572 $298 $219 $0

601G OPEX $0 $482 $251 $130 $0

602G RTB $0 $83 $83 $83 $83

603G CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $531

604G OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

TOTAL $0 $1,136 $632 $432 $614

H_SECURITY POLICY 

MANAGEMENT SE
SPENDING TYPE FY18 FY19 FY20 FY21 FY22

600H CAPEX $0 $572 $298 $219 $0

601H OPEX $0 $482 $251 $130 $0

602H RTB $0 $83 $83 $83 $83

603H CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $531

604H OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

TOTAL $0 $1,136 $632 $432 $614

I_CRYPTOGRAPHY 

SERVICES
SPENDING TYPE FY18 FY19 FY20 FY21 FY22

600I CAPEX $0 $510 $235 $155 $0

601I OPEX $0 $427 $197 $130 $0

602I RTB $0 $162 $119 $83 $83

603I CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $730

604I OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $26 $153

TOTAL $0 $1,099 $551 $394 $966

J_CHANGE & 

CONFIGURATION 

MANAGE

SPENDING TYPE FY18 FY19 FY20 FY21 FY22

600J CAPEX $0 $302 $139 $92 $0

601J OPEX $0 $427 $197 $130 $0

602J RTB $0 $83 $83 $83 $83

603J CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $532

604J OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

TOTAL $0 $811 $418 $304 $615
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K_SECURITY AWARENESS 

& TRAINING
SPENDING TYPE FY18 FY19 FY20 FY21 FY22

600K CAPEX $0 $0 $0 $0 $0

601K OPEX $0 $449 $152 $152 $0

602K RTB $0 $177 $177 $177 $177

603K CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

604K OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

TOTAL $0 $626 $329 $329 $177

L_APPLICATION SECURITY 

SERVICES
SPENDING TYPE FY18 FY19 FY20 FY21 FY22

600L CAPEX $0 $969 $446 $295 $0

601L OPEX $0 $633 $91 $29 $0

602L RTB $0 $83 $83 $83 $83

603L CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $1,063

604L OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

TOTAL $0 $1,686 $620 $407 $1,146

M_THIRD PARTY 

ASSURANCE MANAGEM
SPENDING TYPE FY18 FY19 FY20 FY21 FY22

600M CAPEX $0 $0 $0 $0 $0

601M OPEX $0 $753 $0 $565 $0

602M RTB $0 $83 $83 $83 $83

603M CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

604M OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

TOTAL $0 $836 $83 $648 $83

N_REMOTE ACCESS 

SERVICES
SPENDING TYPE FY18 FY19 FY20 FY21 FY22

600N CAPEX $0 $720 $668 $411 $0

601N OPEX $0 $295 $458 $0 $0

602N RTB $0 $83 $83 $83 $83

603N CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $2,057

604N OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

TOTAL $0 $1,097 $1,210 $494 $2,140

O_PRIVACY SERVICES SPENDING TYPE FY18 FY19 FY20 FY21 FY22

600O CAPEX $0 $0 $0 $0 $0

601O OPEX $0 $565 $188 $0 $0

602O RTB $0 $83 $83 $83 $83

603O CAPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

604O OPEX ‐ REMOVAL/REFRESH $0 $0 $0 $0 $0

TOTAL $0 $648 $271 $83 $83
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Year 2019 2020 2021

Forecast Peak Load (1) 1691 1679 1672 Forecast peak load Rwith EE and PV impacts included

Forecast Peak Load (reconstituted) (2) 1729 1753 1774 Forecast peak load reconstituted for EE and PV for rate years

Minimum DER Impact (3)=(4)+(5)+(6)+(7)+(8)+(9) 43 82 117

Solar PV (4) 7 13 16

Energy Efficiency (5) 33 65 95

VVO (6) 2 3 5

Storage (7) 1 1 1

CHP (8) 0 0 0 CHP is assumed in EE targets

Heat Electrification (9) 0 0 0

Minimum Peak Load before Incremental effort (10)=(2)‐(3) 1686 1671 1657

Incremental effort (11) 2 5 10

Implied Minimum Peak Load Target (12)=(10)‐(11) 1684 1666 1647

Difference from original forecast (13)=(1)‐(12) 7 13 25

Year 2019 2020 2021

Forecast Peak Load (1) 1691 1679 1672 Forecast peak load Rwith EE and PV impacts included

Forecast Peak Load (reconstituted) (2) 1729 1753 1774 Forecast peak load reconstituted for EE and PV for rate years

Midpoint DER Impact (3)=(4)+(5)+(6)+(7)+(8)+(9) 46 91 133

Solar PV (4) 7 14 17

Energy Efficiency (5) 35 70 104

VVO (6) 3 5 8

Storage (7) 1 2 3

CHP (8) 0 0 0 CHP is assumed in EE targets

Heat Electrification (9) 0 0 0

Midpoint Peak Load before Incremental effort (10)=(2)‐(3) 1682 1661 1642

Incremental effort (11) 5 10 16

Implied Midpoint Peak Load Target (12)=(10)‐(11) 1677 1651 1626

Difference from original forecast (13)=(1)‐(12) 13 27 46

Year (1) 2019 2020 2021

Forecast Peak Load (reconstituted) (2) 1729 1753 1774 Forecast peak load Rwith EE and PV impacts included

Maximum DER Impact (3)=(4)+(5)+(6)+(7)+(8)+(9) 50 101 147 Forecast peak load reconstituted for EE and PV for rate years

Solar PV (4) 8 16 19

Energy Efficiecy (5) 37 75 113

VVO (6) 3 6 9

Storage (7) 2 4 6

CHP (8) 0 0 0 CHP is assumed in EE targets

Heat Electrification (9) 0 0 0

Maximum Peak Load before Incremental Effort (10)=(2)‐(3) 1678 1652 1627

Incremental effort (11) 10 15 21

Implied Maximum Peak Load Target (12)=(10)‐(11) 1668 1637 1606

Difference from original forecast (13)=(1)‐(12) 22 42 65

2018 WN Peak Forecast (MW)

1706 Cumulative MW Reductions from 2018

2019 2020 20201

Min 22 40 59

Mid 29 55 80

Max 38 69 100

Annual Peak MW Reductions from prior year (starting with 2018)

2019 2020 2021

Min 22 18 19

Mid 29 26 26

Max 38 31 31

Percent Reduction from 2018

2019 2020 2021

Min 1.30% 2.35% 3.46%

Mid 1.68% 3.19% 4.70%

Max 2.20% 4.04% 5.86%

Incremental MW Reductions to Forecast

2019 2020 2021

7 13 25

13 27 46

22 42 65

 Forward Capacity Market Peak Demand Reduction Targets

MINIMUM PEAK REDUCTION TARGETS

MIDPOINT PEAK REDUCTION TARGETS

MAXIMUM PEAK REDUCTION TARGETS
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Total Peak Impacts from DERs at Minimum, Target, and Maximum Levels

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Peak ‐ Actual & Forecast 1,822 1,807 1,811 1,850 1,778 1,723 1,706 1,691 1,679 1,672

Peak Forecast for Rate Years ‐ without EE & PV 1729 1753 1774

Total Peak Impacts

Peak Impacts (MW) 2019 2020 2021

Solar photovoltaics (PV) 7 13 16

Energy Efficiency (EE) 33 65 95

VVO 2 3 5

Storage 1 1 1

CHP 0 0 0 Included in EE

Heat 0 0 0

Minimum 43 82 117

Peak Impacts (MW)
2019 2020 2021

Solar photovoltaics (PV) 7 14 17

Energy Efficiency (EE) 35 70 104

VVO 3 5 8

Storage 1 2 3

CHP 0 0 0 Included in EE

Heat 0 0 0

Target 46 91 133

Peak Impacts (MW) 2019 2020 2021

Solar photovoltaics (PV) 8 16 19

Energy Efficiency (EE) 37 75 113

VVO 3 6 9

Storage 2 4 6

CHP 0 0 0 Included in EE

Heat 0 0 0

Maximum 50 101 147

NECO Weather Normalized Peak ‐ Internal Forecast 
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Solar

2017 2018 2019 2020 2021

Baseline 9 9 7 7 3

Min 7 6 3

Target 7 7 3

Max 8 7 4

Assumes 90% of forecast solar available at min, 100% at target,  110% at max

Total cumulative impact at thulative (2018=0)

2017 2018 2019 2020 2021

Baseline 7 14 17

Min 7 13 16

Target 7 14 17

Max 8 16 19

Annual peak impact (MW)

Peak impact (MW)

Cumulative Solar (MW )

Forecast

Forecast
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Energy Efficiency

Peak Impact (MW) from annual incremental installations

2017 2018 2019 2020 2021

Baseline 0 35.188 35 34 34

Min 32                 31             31                            

Target 35                 34             34                            

Max 39                 38             38                            

2019 and 2020 baseline reflect values in 3 Year Plan.  2021 assumed same as 2020

Assumes 90% of planned EE achieved at min, 100% at target, 110% at max

Peak Reduction

Total impact in MW at time oCumulative (2018 =0)

2017 2018 2019 2020 2021

Baseline 35                 70             104                          

Min ‐                  ‐               33                 65             95                            

Target ‐                  ‐               35                 70             104                          

Max ‐                  ‐               37                 75             113                          

Assumed % of annual installations that contribute to peak

0.50

Peak Impact (MW)

Forecast

Peak Impact (MW)

Forecast
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Battery Storage

Total impact in MW at time of system peak from battery storage

2017 2018 2019 2020 2021

Baseline

Min 0 0 0.896739 0.896739 0.896739

Target 0 0 1 2 3

Max 0 0 2 4 6

Min targets align with expected storage project impacts

Target and max assume additional storage

Peak Impact (MW)
Forecast
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Electrification of Heat

Total impact in MW at time of system peak from Electric Heat Initiative

Peak Impact (MW)

2017 2018 2019 2020 2021

Baseline

Min 0 0 0.044255 0.095624 0.153585

Target 0 0 0.044255 0.095624 0.153585

Max 0 0 0.044255 0.095624 0.153585
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ANNUALIZED CO2 Reductions

2018 2019 2020
Min 0 44 0
Mid 0 55 0
Max 0 66 0
Min 119 134 156
Mid 149 168 195
Max 179 202 234

Final Targets (combined metric tons CO2 avoided per yer) 2018 2019 2020
Min 119 178 156
Mid 149 223 195
Max 179 268 234

   GSHP:  55.23 tons avoided CO2 expected per year of the system
   Equipment Incentives: 149, 168, and 195 incremental tons annually for years 1, 2, 3

Targets (annual metric 
tons CO2)

1.      GSHP Program
Carbon reduction 
(metric tons CO2 
avoided per year)

2.      Equipment Incentives
Carbon reduction 
(metric tons CO2 
avoided per year)

Program Design Element Program Metrics
Target 
Levels
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NPV of Benefit in 2022 Due 

to  2019‐2021 Targets

NPV of 2021 Value of 

Incentive

NPV of Value of Incentive 

(2019‐2021)

Minimum 2,594,124$                             285,752$                        886,970$                                    

Target 4,816,010$                             571,505$                        1,773,940$                                

Maximum 6,901,576$                             857,257$                        2,660,910$                                

NPV of Customer Savings 

(2019‐2021)

NPV of Incentive (2019‐

2021) Share of Savings to Customer

Minimum $575,166 147,828$                        0.74

Target $779,652 258,700$                        0.67

Maximum $1,016,979 369,571$                        0.64

Program Net Benefits (NPV)

Incentive Value 2019‐

2021 (NPV)

Share of Quantified Net 

Benefits  to Customer

Electric  Vehicles $1,414,836 $517,399 0.63

Electric Heat 

Initiative $396,389 $295,657 0.25
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