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1.0 Introduction 
This document provides the results of the National Grid (the Company) the feasibility and distribution 
system impact study for the installation of 3000 kW, of three phase, inverter based, photovoltaic 
generation, located off Forbes St Landfill, in East Providence, RI.  Refer to Figure 1: Site Diagram.  
The proposed generation will be served by National Grid’s 23 kV subtransmission system in East 
Providence, RI.  This document discusses the electrical installation requirements for this generating 
facility’s interconnection to the Company’s electric system.   
 
The requirements specified herein are specific to this project only and are based upon the information 
submitted by the applicant, OCI SOLAR POWER, (the customer) at the time the interconnection 
application was submitted.  Any design changes made by the applicant post application without National 
Grid’s knowledge, review, and/or approval will render the findings of this report null and void.  

2.0 Scope 
The customer has submitted an application to interconnect an inverter based photovoltaic (PV) 
generating facility having a total capacity of 3000 kW.  A new loadbreak switch, recloser, and 23kV 
Primary Metering Assembly will be installed at the generation site.  The intent of this report is to assess 
the project’s feasibility, determine its impact on the existing power system, and to determine 
interconnection scope and costs for interconnecting the facility to National Grid’s power network.  This 
report presents the results of the study and requirements and +/- 25% Planning Grade costs to 
interconnect with the National Grid local distribution system.   
 
The following documents and references pertain to this project:  
• R.I.P.U.C.NO 2078 cancelling R.I.PUC 2007. RI Standards for Interconnecting Distributed Generation 

• IEEE 1547 – 2003 --IEEE Standard for Interconnecting Distributed Resources with Electric Power Systems 

• IEEE 1547.3 --IEEE Guide for Monitoring, Information Exchange, and Control of Distributed Resources Interconnected 
to Power Systems 

• IEEE 1453-2004 --IEEE Recommended Practice for Measurement and Limits of Voltage Fluctuations and Associated 
Light Flicker on AC Power Systems 

• National Grid Electric Service Bulletin ESB No. 750 – Specifications for Electrical Installations, April 2010 (“ESB 
750”) All ESB’s are available at www.nationalgridus.com/electricalspecifications    

• National Grid Electric Service Bulletin ESB No. 750 series Errata and Change Revision List, September 2010 (“ESB 
750 Series Errata”) 

• ANSI C 84.1-2006 - American National Standard for Power Systems and Equipment Voltage Ratings (60 Hz) 

• IEEE Standard C37.90.1-2002 …Standard Surge Withstand Capability (SWC) Tests for Relays and Relay Systems 
Associated with Electric Power Apparatus 
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3.0 Executive Summary 
The customer has proposed an interconnection of a total of 3000 kW, of 3 Phase of PV based generation.  
The generator site utilizes six (6) Advanced Energy Solaron 500kW, 480V, three-phase inverters.  The 
output of two (2) 500kW inverters is connected to a 23kV – 480Y/277V interface transformer rated at 
1000 kVA.  The three interface transformers site connect to medium voltage switchgear and a circuit 
breaker controlled by an SEL 351S relay.  The switchgear is then connected to a customer owned, pole 
mounted, gang operated disconnect switch, and then to the Company’s EPS via a primary metering 
assembly.  This system will export power as it is proposed to be an independent power producer.  Once 
all documentation has been received, National Grid will issue a request for a bidirectional meter that is 
adequate for net metering.  The site is located at the Forbes St Landfill, East Providence, RI.  
 
The project was found to be feasible and will be allowed to interconnect with certain modifications and 
additions to National Grid’s facilities. The OCI Solar Power PV must operate at a specified power factor 
which is within the capability of the chosen devices. 
  
OCI Solar Power commissioned National Grid to write this impact study to access the project’s 
compliance with National Grid’s requirements, IEEE standards, and RI R.I.P.U.C. 2078 tariff.  Major 
findings are as follows: 
 

1. The generating system may only normally generate onto the 2267 circuit and National Grid’s 
Regional Control Center must first give permission to OCI Solar Power to allow the 
operation of their system.  The generator may not be allowed to operate with the local 
electrical supply system (EPS) in an abnormal state.  To ensure the safe and reliable 
operation of National Grid’s EPS, National Grid may choose to disconnect the Customer at 
the PCC when abnormal system conditions develop and/or circuit reconfiguration takes place 
on the EPS.   

 
2. National Grid will not be held liable for any power quality issues that may develop with any 

Customers as a result of the interconnection of this generation. 
 
3. On the Customer’s property, the 3000 kW interconnection point will be primary metered at 

23 kV.  At the point of interconnection, there will be a load break switch, a recloser, and one 
(1) primary metering assembly, owned and maintained by the Company. 

 
Directly after the primary metering assembly, the Customer will be required to install a dead-
end pole to the Company’s standards.  The Company will frame the poles install dead-end 
conductors, anchors and guys.  The Customer is to install their gang operated disconnects on 
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this pole and their primary riser.  The Customer can make connections from their gang 
operated disconnect switches to the Company’s conductors on the poles.  The locations of 
Company owned facilities and the Customer’s dead-end pole will be determined by the 
Company’s field personnel.  The Point of Common Coupling (PCC) will be at this Customer 
owned pole and will be designated as the Customer side of the aforementioned connections 
to the Company’s primary conductors.  The estimated cost for the Company’s portion of this 
work is $150,000. 
 

4. A 5,100 circuit ft 23 kV line extension of the 2267 circuit, composed of 1/0 AAC, will be 
built from pole 9303 Pawtucket Ave, down Willet, to pole 28 Forbes Rd.  A loadbreak switch 
will be installed on pole 3 Willet and a recloser will be installed on pole 4 Willet.  The 
estimated cost of the 2267 line extension is $744,000.00, not including tax liability.  

 
5. The protection scheme submitted for review must meet National Grid’s specific protection 

requirements.  The Customer must agree to these requirements and submit a PE stamped one-
line and required relay settings that meet all the requirements specified within this document, 
to National Grid for review and approval, before an interconnection agreement can move 
forward. 

 
6. In order to minimize the impact of the proposed generation on the EPS and area Customers, 

National Grid will require that the reactive contribution of the PV interconnection be 
maintained at between 99% leading and lagging power factor at the PCC during the normal 
operation of the PV.  In addition, the PV interconnection shall not contribute to greater than a 
3.0% change in voltage on the EPS under any conditions. 

 
7. National Grid will require an RTU system for real time monitoring, status, and control of the 

generators.  This information is necessary for the safe and reliable operation of the 
distribution and transmission system.  The control portion would only involve the remote trip 
and block closing of the customer’s automated disconnect device.  The customer will be 
responsible for making provisions on its end for standard data points to be sent to National 
Grid’s Regional Control Center in Northborough, MA.  A MPLS leased line will be required 
with ongoing cost paid by the interconnecting customer.  A charge of $5,000.00 will be 
required for integration of the customer’s RTU into the Company’s EMS. 

 
8. A Company approved witness test, estimated cost $2500 is required before parallel operation 

of any generation is authorized.   
 

9. There is a $2,500 fee for protection settings review and confirmation. 
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10. The schedule of the interconnection is dependant on customer’s ability to meet the 

requirements of this study, and in addition, procure the leased MPLS line from the provider 
for the RTU monitoring and control system back to National Grid’s Regional Control Center 
in Northborough, MA and the required leased POTS line required by the ISO for revenue 
metering.  

 
11. Total estimated known costs are $1,075,340.00, this includes $90,840.00 in tax liability 

(rate= 11.29%), which applies to $804,600.00 in capital costs.  There are also $135,200.00 
in O&M costs, which includes $2,500.00 for witness testing, and $44,700.00 in removal 
costs, refer to Section 9.0 Cost Estimates.  For this specific interconnection application 
National Grid is able to provide this estimate as construction grade with a +or – 25% 
tolerance as specified by the tariff.  This estimate will be deemed withdrawn if not accepted 
by the Customer within 90 days of receipt of the study.  

4.0 Background 
OCI Solar Power has proposed the installation of 3000 kW of inverter based generation located at the 
Forbes St Landfill in East Providence, RI, see Figure 1: Site Diagram.  This interconnection will be 
supplied the 2267 circuit.  This circuit originates from the Company’s Mink St Substation, located in 
Seekonk, MA.  
 
The 3000 kW site consists of six (6) Advanced Energy Solaron 500kW, 480V, three-phase inverters.  
The output of every pair of inverters is connected to a circuit breaker controlled by an SEL 351S relay.  
The Circuit breaker is connected to a 1000kVA, 23kV Delta – 480Ygrd/277V interface transformer.  
The 23kV side of the three interface transformer connects to a medium voltage switchgear with a 23kV 
circuit breaker controlled by an SEL 351S relay.  The high side of the switchgear connects to a 600A, 
15kV gang operated load break disconnect switch. The disconnect switch leads to National Grid’s 
Revenue Meter and National Grid’s Electric Power System (EPS).  This system will export power as it 
is proposed to be an independent power producer. Once all documentation has been received, National 
Grid will issue a request for a bidirectional meter that is adequate for net metering.  The site is located 
off Forbes St Landfill, East Providence, RI, refer to Figure 2: OCI Solar Power One Line. 
 

4.1 Proposed Service Configuration and Point of Common Coupling (PCC) 
This interconnection will require a 3 phase 23kV primary interface.  The pole work and interconnection 
on private property will include a loadbreak switch, and a new pole mounted recloser, installed before 
one pole mounted primary metering assembly.  See to Figure 4:  Proposed Service Configuration.  The 
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exact locations of the Company owned equipment will be determined by the Company’s Design 
Personnel.   
 
Directly after each primary metering assembly, the Customer will be required to install a deadend pole 
to The Company’s standards.  The Company will frame this pole and deadend its conductors on this pole 
and install and anchor and guy.  The Customer is to install their gang operated disconnect on this pole 
and their primary riser.  The Customer can make connections from their gang operated disconnect 
switch to The Company’s conductors on that pole.  The Point of Common Coupling (PCC) will be 
designated as the Customer side of the aforementioned connection.  National Grid will install bi-
directional meters once all required documentation has been received.  The Company’s Design 
Personnel will determine the exact location of the customer’s dead end pole.   
 
The 23 kV line extension on private property, intertie point, and associated primary metering will 
require easements.  The easement will be the responsibility of OCI Solar Power to obtain in accordance 
with National Grid’s specific requirements. 
 

4.2 Distribution Circuit Connecting to OCI Solar Power DG 
The 2267 is an existing 23 kV, 3 phase, 3 wire circuit, originating out of Mink St substation.  The 2267 
will be extended 5100 circuit ft from Pawtucket Ave to Forbes Rd and the generation site.  The 23kV 
line extension will be composed of 1/0 AAC and will be built from pole 9303 Pawtucket Ave, down 
Willet, to pole 28 Forbes Rd.  A loadbreak switch will be installed on pole 3 Willet and a recloser will 
be installed on pole 4 Willet.  See Figure: 3 2267 Line Extension. 
 
The ability to generate is contingent on being served by the 2267 circuit during normal operating 
conditions and circuit configuration.  The Company reserves the right to disconnect the proposed 
generation whenever abnormal or adverse conditions develop, without prior notice to the generation 
owner. 
 
 After non-routine power outages or circuit reconfigurations, approval must be obtained by the 
Company’s Regional Control center in Northborough, MA to return to generation mode. 
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4.3 Mink St Substation 
The Mink St Substation is a 115kV/23kV/13.2kV distribution substation.  The 23kV is supplied by 
Mink St T1, a 115 kV/23 kV/13.2 kV supply transformer.  This transformer supplies the 2267 circuit 
and the 13.2kV bus 1 in a breaker and a half design arrangement.  The 2267 circuit is unregulated. 

5.0 Interconnection Analysis – Planning Issues  
Many aspects of the OCI Solar Power interconnection and the area power system were studied and 
reviewed.  Analysis was made on both the Company’s Distribution and Transmission EPS.  The study 
cases are: 

a. Mink St 2267 2011 Peak load 5.2 MVA @ 99.8% PF with/without OCI Solar Power Generation. 

b. Mink St 2267 2011 minimum load 2.48 MVA @ 94.6% PF with/without OCI Solar Power 
Generation. 

 

The results of these case studies are covered in detail in the proceeding sections of this report. The 
circuit load values were chosen to correspond to the expected peak output of the proposed generator 
specifically between 1:00 PM and 3:00 PM. 
 

5.1 General Thermal Analysis 
Review of the circuit loading shows that the addition of 3000 kW of generation at OCI Solar Power, 
operating in parallel with the Mink St 2267, in the proposed configuration, will not create any thermal 
loading problems on the 2267, Mink St Substation or the transmission system.  All National Grid owned 
mainline conductor and distribution and transmission facilities are large enough, thermally, to handle the 
capacity of the generation. 
 

5.2 Wholesale Metering at Mink St Substation 
The possibility of this interconnection causing reverse power flow on the 2267 line was reviewed.  The 
maximum generation output exceeds peak loading on the 2267 line, therefore, the proposed generation 
will export power onto the Company’s EPS on a routine basis.  The existing bulk power metering on the 
2267 line is bidirectional.  
 

5.3 Voltage Regulation 
The 2267 is an unregulated line, but, voltage levels are maintained between +/- 5% of nominal under 
normal conditions as required by ANSI C84.1-2006.   
 
The Customer is responsible for designing and sizing its own on site distribution system and cabling to 
the generator to account for any voltage rise/drop on its system due to generation.  
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National Grid will require that the voltage at the PCC be maintained at between 95% and 105% of 
nominal.  In addition, the PV interconnection shall not contribute to greater than a 3.0% change in 
voltage on the EPS under any conditions.   
 
National Grid will not be held liable for any power quality issues that may develop with any Customers 
as result of the interconnection of this generation.   
 

5.4 Reverse Power Flow 
Maximum generation output exceeds peak loading on the 2267 line, therefore, the proposed generation 
will export power onto the Company’s EPS on a routine basis.    
  

5.5 Flicker Analysis 
Flicker may arise due to variable loads and distributed generation resources. A voltage drop/ flicker 
evaluation was done for the OCI Solar Power project. This large project’s voltage impact is of particular 
concern due to its size.   
 
Analysis for this impact study has determined that if the reactive contribution of the PV at the Point of 
Common Coupling operates between 99% leading and lagging power factor during the operation of the 
PV the predicted flicker and voltage fluctuations are expected to be acceptable.   
 

5.6 Power Revenue Meter Requirements 
National Grid will specify, test, install, and own the voltage and current transformers necessary to meet 
the metering requirements for this project. 
 
The Customer should provide an analog/POTS (Plain Old Telephone Service) phone line to each 
National Grid owned revenue meter location.  The phone line must be capable of direct inward dial 
without human intervention or interference from other devices such as fax machines, etc.  Refer to 
Attachment 1: Revenue Meter Installation Guide.  
 

5.7 Reactive Demand – Power Factor Correction  
Requirement:  In order to minimize the impact of the proposed generation on the EPS and area 
Customers, National Grid will require that the reactive contribution of the PV interconnection be 
maintained at between 99% leading and lagging power factor at the PCC during the operation of the PV.   
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5.8 2267 Circuit Capacitor Banks 
National Grid utilizes capacitor banks on its EPS for reactive compensation and voltage support.  The 
2267 has capacitors at the following locations: 
 

Size Location Type 

3000 kVAR Kent Corners Substation  Switched Voltage– Three Phase Bank 

Table 1: Capacitor Banks 

The existing switched banks have controls with a voltage override function that will be utilized as a 
result of this interconnection.  Analysis has determined that the existing fixed bank is too remote from 
the proposed generation to cause any voltage problems 
 

6.0 Relay and Protection Review   
National Grid performed a protection review of OCI Solar Power’s proposed interconnection of an 3000 
kW PV based photovoltaic generator to the 2267, a dedicated 23 kV distribution circuit served from 
Mink St substation.  This review will identify system enhancements that may be necessary to complete 
the interconnection project and its ability to meet Rhode Island R.I.P.U.C. 2078 interconnection tariff 
and National Grid’s specific requirements.  The protection impact study will address the following 
items: 
 

1. Assessment of Protection and Transfer trip requirements 
2. Identification of substation modifications to accommodate interconnection of the generators. 
3. Cost Estimate of Interconnection 

 

6.1 Temporary Over-Voltages as a Result of DG in Feed 
Overvoltage conditions are unlikely to develop because the Mink St, T1 is a three winding transformer 
where the 115 kV winding is configured Y grounded with a delta tertiary.  
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6.2 Fault Current Contributions 
The following table shows the pre-project and post-project fault duties at Mink St 16 Substation and at 
the PCC:  

Fault Description 
23kV  Substation Bus 
Fault Duty (Amperes) 

23kV Point of 
Interconnection Fault Duty  

(Amperes) 

Pre-Project: 

Three Phase 7357 NA 

Single line to ground 5073 NA 

Post- Project:   

Three Phase 7419 2590 

Single Phase 5067 1532 

Table 2: Fault Current 

Post Project fault current contribution is based upon a Delta Primary, and Grounded Wye secondary 
Interface Transformers.   
 
The short circuit study utilizing the equivalent model of the PV generation showed that no circuit 
breakers will become overdutied as a result of the proposed East Providence plant.  The Customer is 
responsible for ensuring that their equipment is rated to withstand the available fault current.   
 

6.3  Disconnect Switch 
The Facility shall provide a disconnect switch (or comparable device mutually agreed upon by the 
Parties) at the point of Facility interconnection that can be opened for isolation.  The switch shall be in a 
location easily accessible to Company personnel at all times.  
The switch shall be gang operated, have a visible break when open, be rated to interrupt the maximum 
generator output and be capable of being locked open, tagged and grounded on the Company side by 
Company personnel.  The visible break requirement can be met by opening the enclosure to observe the 
contact separation.  The Company shall exercise such right in accordance with Section 7.0 of the 
interconnection tariff. 
 
The OCI Solar Power Project is using a lockable, 25kV, 3 phase, gang operated disconnect switch at 
each PCC.  OCI Solar Power must provide National Grid with 24/7 unlimited access and control of this 
switch.  
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6.4 Unintentional islanding  

The Customer’s generation facility will not be permitted to energize a de-energized Company circuit. 
The IEEE 1547 states that anti-islanding protection is required for parallel generation on the EPS.  

 
Detailed analysis indicates that the ability of this facility to island is unlikely.  

 

6.5 Direct Transfer Tripping  
A direct transfer tripping system, if one is required by either the Interconnecting Customer or by the 
Company, shall use equipment generally accepted for use by the Company and shall, at the option of the 
Company, use dual channels. 
 
DTT is not required for this installation. 
 

6.6 Interconnection Interrupting Device 
An interconnection Interrupting Device such as a circuit breaker shall be installed to isolate the Facility 
from the Company’s EPS. If there is more than one Interrupting Device, this requirement applies to each 
one individually. The Interconnection Interrupting Device must be capable of interrupting the current 
produced when the Facility is connected out of phase with the Company's EPS, consistent with Section 
4.1.8.3 of IEEE Standard 1547-2003 which states, “the interconnection system paralleling-device shall 
be capable of withstanding 220% of the interconnection system rated voltage.” 

 
Meets requirement: The project is proposing to install a 23kV pad-mounted switchgear after the PCC.   
 

6.7 Synchronizing Devices 
The Generation is inverter based no synchronizing device required. 
 

6.8 Transformers  
The Company reserves the right to specify the winding connections for the transformer between the 
Company’s voltage and the Facility’s voltage (Interface Transformer) as well as whether it is to be 
grounded or ungrounded at the Company's voltage. 
 
The project is proposing to install three (3) transformers, rated 1000kW, 23kV delta – 480Y/277V.  This 
interconnection is to be made on National Grid’s 2267 circuit, a not effectively grounded, 23kV, three 
(3) wire, subtransmission circuit.  On such circuits, National Grid requires that all interface transformers 
be configured delta primary and Wye grounded secondary. 
 
Meets requirement 
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6.9 Voltage relays  
Voltage relays shall be frequency compensated to provide a uniform response in the range of 40 to 70 
Hz.  
 
See transformer requirements in section 6.8.  The Customer needs to install Yg/Yg PTs on the Primary 
winding to provide voltage detection for undervoltage detection, (27) element, and zero sequence 
overvoltage protection (59N) element, which will trip the high side interrupting device.    
 
One-Line meets requirement. 
 

6.10 Overcurrent Relays 
See transformer requirements in section 6.8.  Over current protection is required on the low voltage side 
of the Customer’s interface transformer.   
 
Meets requirement. 
 

6.11 Protective Relaying Redundancy 
The protective relays utilized by this Facility shall be sufficiently redundant and functionally separate so 
as to provide adequate protection, consistent with Company practices and standards, upon the failure of 
any one component 
 
The relays at the inverter terminal shall provide the redundant protection for voltage and frequency 
elements. However, the relay equipped for overcurrent protection has no redundancy, National Grid 
requires that the relay alarm contact should be wired to trip the switchgear when the relay fails, not in 
service or the DC supply voltage to the relay is lost.  There will be 2s time delay in tripping the 
switchgear. A timer needs to be added to the switchgear’s trip circuit.  . 
 
One-line must be updated to meet the above requirement 
 

6.12 Protective Relay Hard-Wire Requirement:  
Unless authorized otherwise by the Company, protective relays must be hardwired to the device they are 
tripping. Further, interposing computer or programmable logic controller or the like is not permitted in 
the trip chain between the relay and the device being tripped. 
 
The interconnecting relay should be hardwired to the interconnecting interrupting device at the point of 
interconnection. There should be no interposing programmable logic controller in the trip circuit. 
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Meets requirements. 
 

6.13 Protective Relay Supply  
Interconnection interrupting devices shall have DC trip coils and tripping energy shall be derived from 
station batteries.  Battery voltage, capacity specifications, and charging system provisions are subject to 
approval by the Company. 
Control circuits associated with protective relays shall be DC powered from a battery and battery 
charger system.  The battery shall be the sole source of tripping energy.  Solid state relays shall be self-
powered or DC powered from a battery and battery charger system.  
  
If the generating facility uses a Company approved non-latching interconnection contactor, AC powered 
relaying may be allowed provided the relay as well as its method of application are fail-safe, meaning 
that if the relay fails or if the voltage and/or frequency of its AC power source deviate from the relay’s 
design requirements for power, the relay or a separate fail-safe power monitoring relay acceptable to the 
Company will immediately trip the generator by opening the coil circuit of the interconnection contactor 
 
Meets requirement. 
 

6.14 Current Transformers (“CT”)  
CT ratios and accuracy classes shall be chosen such that secondary current is less than 5 amperes and 
transformation errors are consistent with Company practices.  
 

Current one-line meets this requirement. 

 
6.15 Voltage Transformers (“VT”) and Connections  
The Facility shall be equipped with a direct voltage connection or a VT, connected in accordance to 
National Grid’s requirements.  The DG Customer is responsible for over voltage detection and the 
detection of line-to-ground faults on the primary and secondary sides of the step-up transformer as well 
as the Company’s EPS. 
 

The Customer’s one-line has Yg/Yg PTs on the Primary winding to provide voltage detection for 
undervoltage detection, (27) element, and zero sequence overvoltage detection, (59N) element, which 
will trip the high side interrupting device. 
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6.16 High-Speed Protection 
The Facility may be required to use high-speed protection if time-delayed protection would result in 
degradation in the existing sensitivity or speed of the protection systems on the Company’s EPS. 
 
High speed protection is not required. 
 

6.17 Surge-Withstand capability  
The interconnection system shall have the capability to withstand voltage and current surges in 
accordance with the environments defined in IEEE Standard C62.41.2-2002 or IEEE Standard C37.90.1-
2002 as applicable.   
 

6.18 Additional Requirement 
.R.I.P.U.C. No. 2078, requires that, the Distributed Resources (DR) cease to energize the area EPS 
within specific clearing times , refer section 4.2.3, Table 1, Interconnection system response to abnormal 
voltages, and section 4.2.4, Table 2 – Interconnection system response to abnormal frequencies.  Section 
4.2.3.2.1 requires that NPCC A-03 Curve be followed.  It is important that clearing time should be the 
time that the relay trips plus breaker operating time. 
 

56

56.5

57

57.5

58

58.5

59

59.5

60

0.1 1 10 100

sec

H
z

300

 
Table 3: NPCC-A- 03 Curve 

 

6.19 Protection Scheme Assessment 
The present protection scheme submitted for review must be modified to show meet National Grid’s 
specific protection requirements.  The Customer must submit a PE stamped one line and required relay 
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settings, which meets all the requirements specified within this document, to National Grid for review 
and approval before an interconnection application can move forward. 
 

7.0 Generator Monitoring & Status  
National Grid requires real time monitoring and reporting of generation data for this project per the 
recommendations of IEEE 1547.3 IEEE Guide for Monitoring, Information Exchange, and Control of 
Distributed Resources Interconnected with Electric Power Systems.   

• Communication to National Grid’s EMS will be in DNP protocol over a MPLS circuit; MPLS 
allows EMS to funnel data to both primary and back-up systems simultaneously. National Grid 
will assign the RTU a DNP slave id. 

• The Customer is responsible to secure a Multiprotocol Label Switching (MPLS) connected to 
National Grid’s new network through the Customer's Verizon representative. National Grid will 
supply a default MPLS default serial configuration to the Customer’s RTU. The Customer is 
responsible to configure its RTU communications. 

• The MPLS circuit will require the Customer to purchase a GarrettCom Magnum DX940 
Industrial Router with the following specifications: 

o DX940-4RJ-H, base unit with four RJ45 10/100 Ethernet ports (Slot B), 90-250Vdc/ac 
power supply. 

o DXC-4SERIAL, four RS13.22/RS485/RS422 software selectable serial ports (Slot D). 
o DXC-DDS, DDS WAN port (Slot C) 
o ACC-DX-00-RRM, reverse rack mount bracket. 
o MNS-DX-SECURE, licensed software. 
o MNS-DX-ADVAR, advanced routing software.  

Notes: 
o DIN rail mounting brackets, if required, part ACC-DX-00-DM 

• The Customer’s RTU system needs to be capable of updating EMS as follows: Status - every 2 
seconds, Analogs - every 4 seconds, Full scan of all points - every 3 minutes. Scaling of analog 
points will be in engineering units; scaling is done during the commissioning process with 
National Grid’s EMS. 

• The required analog and status points are listed in the Telemetry Requirements (see below). 

• Unless the Customer’s breaker status can be read over a dedicated RS485 serial connection to 
local protective relays, the individual breaker status will be required to be hard wired to an IO 
module. 

• RTU power is to be supplied by a battery and battery charger system capable of keeping the 
system on line for a minimum of eight (8) hours in the event main power is lost. 
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• The generation Customer will own, operate and maintain: all related RTU equipment and the 
MPLS communication line.  

• Recommended RTU’s include, but are not limited to, the following: 
o GE IBOX http://www.gedigitalenergy.com/multilin/energy/catalog/ibox.htm   
o Cooper-SMP-4 

http://www.cooperindustries.com/content/public/en/power systems/products/automation
and control/smp products/smp 4 dp gateway.html ;With wall mount IO 

http://www.cooperindustries.com/content/public/en/power_systems/products/automation
_and_control/smp_products/smp_i_o.html 

o Televent Sage 
http://www.telvent.com/en/business_areas/smart_grid/solutions_overview/smart_grid/sm
art_networks/sage-rtu.cfm 

o Schneider Electric Ion http://products.schneider-electric.us/products-
services/products/power-energy-monitoring-system/network-communications/remote-
terminal-units/ion7550-rtu/ 

o Novatech Orion LX Renewable http://www.novatechweb.com/utility/orionlx/ 
 

• Due to the need for remote trip and block closing, National Grid requires that the Customer must 
ensure that the RTU is purchased with the Control I/O necessary to support remote tripping by 
National Grid EMS. 

•  

7.1 Telemetry Requirements 
The RTU will be required to report the following: 

• Status of individual generator breakers 

• Status of main or interconnect breaker (on a case-by-case basis) 

• Three phase line current for each generator 

• Three phase line current at the point of connection with National Grid. 

• Three phase line-to-line voltage for each generator 

• Three phase line-to-line voltage at the point of connection with National Grid. 

• Output KW for each unit (+ delivered to NGRID, - received) 

• Output KVAR for each unit (+ delivered to NGRID, - received) 

• Total MW  (+ delivered, - received) 

• Total MVAR  (+ delivered, - received) 
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The RTU will also be required to support remote tripping of the Customer’s automated disconnect 
device using on-board Control Points.  The DG Customer shall notify the Company with 10 days in 
advance of telecommunications circuit installation to coordinate programming of the Company’s EMS 
with the Customer’s RTU.  The Company’s EMS internal review and coordination will cost $5,000. 

 

8.0 Inspection, Compliance Verification, Customer Testing, and 
Energization Requirements.   
 

8.1 Inspections and Compliance Verification 
For this study, the DG Facility is deemed as an Independent Power Producer pursuant to applicable RI 
state jurisdictional requirements.  A municipal electrical inspection approval certificate from the local 
authority having jurisdiction is required of the DG Customer’s facilities (i.e. primary service entrance 
conduit, primary switchgear, wiring, and generation equipment).  The Company must receive the DG 
Customer’s final set of installation drawings, equipment data, and test plan for the functional verification 
tests at least four (4) weeks before the Company’s field audit.   
 
The DG Customer shall adhere to all other Company related verification and compliance requirements 
as set forth in the applicable ESB 750 series documents.  These and documented acceptance testing 
requirements of these facilities will be specified during the final design review of the Project prior to the 
Company’s field audit and energization.  
 

8.2  Testing and Commissioning 
The DG Customer will submit initial relay settings to the Company no later than twenty-one (21) 
calendar days following the Company’s acceptance of the DG Facility’s service connection’s final RI 
state licensed professional engineer sealed design.  If changes/updates are necessary, the Company will 
advise the DG Customer three (3) business days after the initial relay settings were received.  The DG 
Customer shall submit within seven (7) calendar days the finalized relay settings to the Company.  The 
DG Customer will be advised by the Company within three (3) business days on the acceptance of the 
final relay settings.  If the process must continue beyond the above evolution due to errors in the relay 
settings, the Company retains the right to extend the Testing and Commissioning process as necessary to 
ensure the final relay settings Testing and Commissioning Plan (TCP) are correct.  
 
Assuming no major issues occurring with the relay settings, the DG Customer shall submit a Testing and 
Commissioning Plan (TCP) to the Company for review and acceptance, no later than forty-five (45) 
calendar days following the Company’s acceptance of the DG Customer Attachment Facilities station’s 
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final design.  The TCP must be finalized, including Company acceptance, no later than six (6) weeks 
prior to functional testing and will be specified during the final design review of the Project.  
 

8.3 Energization and Synchronization 
The “Generator Disconnect Switch” at the interconnection point shall remain “open” until successful 
completion of the Company’s field audit and witness testing.  
 
Prior to the start of construction, the DG Customer shall designate an Energization Coordinator (EC), 
and prepare and submit an Energization Plan (EP) to the Company for review and comment.  The 
energization schedule shall be submitted to the Company and communicated with the Company’s local 
Regional Control Center at least two (2) weeks in advance of proposed energization.  Further details of 
the EP and synchronization requirements will be specified during the final design review of the Project. 
 
The DG Customer shall submit as-built design drawings to the Company 90 days following commercial 
operation of their DG Facility. 

9.0 Cost Estimates  
The following are general descriptions of, and non-binding good faith Planning Grade estimates for 
National Grid components of work to accommodate this generation. 
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Table 4: +/- 25% Planning Grade Estimates 

1. These are Planning Grade estimates with a targeted accuracy of +/- 25%. They were developed with 
a generalized understanding of the project and based upon information both provided by the 
Interconnecting Customer in the interconnection application and collected in the field.  They are 
prepared using historical cost data, data from similar projects, and other assumptions. The estimate 
will be deemed withdrawn if not accepted by the Customer within 90 days of receipt of this study. 
 

2. The associated tax effect liability is the result of an IRS rule, which states that all costs for 
construction collected by National Grid, as well as the value of donated property, are considered 
taxable income. Current tax effect rate is 11.29 % for Rhode Island Electric Co assets. 

 
 

10.0 Conclusion 
The project was found to be feasible but with system impacts which can be mitigated. It will be allowed 
to interconnect with certain modifications and additions to the local National Grid system as well as on 
the Customer’s equipment.  

 

Associated Tax 

Liability $ @ Applied 

to capital

National Grid Work Item Total $ Capital O&M Removal 11.29%

On private property at the generation site, a 

loadbreak switch, a recloser and one 23 kV 

primary metering assembly will be installed

$150,000 00 $135,000.00 $7,500.00 $7,500.00 $15,242.00 $165,242.00

Tap 2267 pole 9303 Pawtucket Ave,  install 

loadbreak P3 Willet and Recloser on pole 4 

W illet.  Extend 2267 5100 Cirt Ft (1/0 AAC0 

down Willet to Forbes down to pole 28 

Forbes

$744,000 00 $669,600.00 $37,200.00 $37,200 00 $75,598.00 $819,598.00

Witness Testing $2,500.00 $0.00 $2,500.00 $0.00 $0.00 $2,500.00

EMS Integration $5,000.00 $5,000.00 $5,000.00

Protection Setting Review $2,500.00 $2,500.00 $2,500.00

Project Management $80,500.00 $80,500.00 $80,500 00

Totals $984,500.00 $804,600.00 $135,200.00 $44,700.00 $90,840.00 $1,075,340.00

Conceptual Cost  +/-25%  Planning Grade Cost Estimate not including 

Tax Liability
Total Customer 

Costs includes 

Tax Liability on 

Capital Portion
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Due to the company’s internal project review procedure, a detailed Facility Study with +/- 10% 
estimates will be required at an additional charge whenever cost estimates, minus the tax liability, 
exceed $500,000.00.  Once a final design is completed and all associated applications, fees, permitting 
and easement requirements are satisfied work for this project will be placed in queue for construction.  
The schedule for National Grid’s work will be addressed during or after the execution of an 
Interconnection Agreement. 
 
The Customer shall provide a response to proceed in no longer than 15 days, or half the time allotted to 
the Company to perform the given step.  If the Customer fails to respond with that time frame, the 
Company will be forced to consider this application no longer active, and in turn, it will be cancelled 
because the customer failed to respond in a timely manner per requirements in the Standards for 
Interconnection Distributed Generation R.I.P.U.C No 2078, Section 3.4 Time Frames: 
 
Parallel operation of any generation is not authorized until the Agreement is executed with the necessary 
insurance documentation and the Company approved witness test has been completed.  Upon successful 
completion of the witness test and the other necessary acceptable paperwork, the Company will send 
written permission to allow parallel operation. 
 

11.0 Revision History 
Version Date  Description of Revision 
1.0  7/31/2012 V.01 Final for RI-233a OCI Interconnection Project 
2.0  8/2/2012 V.02 Final for RI-233a OCI Interconnection Project changed time delay in 
section 6.1 from 30 s to 2 s 
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Figure 1 - Site Plan
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Figure 3  - 2267 Extension 
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Figure 4  Company Facilities on Private Property
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Attachment 1: Revenue Metering Phone Line Installation Guide 
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Attachment 1: Revenue Metering Phone Line Installation Guide  

 
(2 of 2) 

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 1-16-1 part 1 of 2 
Page 631 of 889

REDACTED - CEII Information has been Redacted

31



 

DISTRIBUTION PLANNING 
DOCUMENT 

Interconnection Study 

DOC.SP.RI-233a.3 
Page 29 of 29 

 

 

Distributed Gen. Impact Study  Version 2 
07/01/2012 

Project RI-233a-OCI Solar Power 
Install 3000 kW PV Inverter Generation Final 

 

PRINTED COPIES ARE NOT DOCUMENT CONTROLLED. 

FOR THE LATEST AUTHORIZED VERSION PLEASE REFER TO THE DISTRIBUTION ASSET MANAGEMENT DOCUMENTS CABINET IN DOCUMENTUM. 

File: SP RI-233 
App File: RI_233a_Impact_Study_Final_V2 (2).doc 

Originating Department: 
Retail Connections Engineering – 
New England 

Sponsor:  
Technical Sales 
Engineering Support - 
NE 

 

 

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 1-16-1 part 1 of 2 
Page 632 of 889

REDACTED - CEII Information has been Redacted

32



Kents Corner - Replace VRs

C048596

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 1-16-1 part 1 of 2 
Page 633 of 889

REDACTED - CEII Information has been Redacted

33



Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C048596

Revision:  3

Project Title:  Kents Corner - Replace VRs

Project Description: This is a project to replace the 47J4 and 47J1 voltage regulators per the voltage regulator 
strategy on an opportunistic basis. There is a summer prep 2013 project to replace the 
47J3 regulator PFN CO46662. They will be completed together.

Project Status:

Responsible Person:  NEARY, ALEXANDER Initiator:  Duarte, Eileen M

Spending Rationale:  Asset Condition Funding Type:

Budget Class:  Asset Replacement

Capital by Category:

Program Code:

Project Risk Score:  28 Project Complexity Score:  12

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  3/15/2013 Est Complete Date:  3/31/2014

Est In-Service Date:

As Of:  10/3/2017TTD Actuals:  $257,460

 Credits

 $0

 Total Removal

 $2,500

 Expense

 $19,000 $222,900

 CapitalCost Breakdown

 3/31/2014

 Justification / Risk Identification:

The voltage regulators at this station are GE and Westinghouse IRT/IRS induction type regulators which are targeted 
for replacement on an opportunistic basis under the approved Voltage Regulator Strategy.  Presently, there is a 
summer prep project, PFN C046662, to replace one of the three voltage regulators on the 47J3 feeder. In addition, 
the 47J4 is leaking oil. This is an opportunity to replace the remaining two regulators. 

 Project Alternatives Considered:

 Project Scope:

Replace the 47J4 and the 47J1 3-phase voltage regulators in coordination with the replacement of the 47J3 voltage 
regulator.  These are one-one replacements and will be replaced with modern step type voltage regulators. 
The scope was expanded during step 3 from regulator replacements to the following additional scope: three 23kV 
disconnects, six 23kV bus arrestors, 14 crossarms at the 23kV level, three 4kV regulator bypass disconnects, and 
one regulator foundation. This added material cost ($30k), construction labor ($65k), contractor costs ($5K) and 
nominal additional costs($10k)

 Closed

 Default

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Sub RI

 $244,400
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<Enter data here>

 Additional Notes:

Re-Sanction from $134,400 to $244,400 from Alex Neary. The scope was expanded during step 3 from regulator 
replacements to the following additional scope: three 23kV disconnects, six 23kV bus arrestors, 14 crossarms at the 
23kV level, three 4kV regulator bypass disconnects, and one regulator foundation. This added material cost ($30k), 
construction labor ($65k), contractor costs ($5K) and nominal additional costs($10k).

Increase DOA to cover the following additional scope: three 23kV disconnects six 23kV bus arrestors 14 crossarms

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  12/16/2013 07:24:23 Approver  labara

ApproverDateLine 2:

Line 3: Date Approver

ApproverDateLine 4:

Line 5: Date Approver

 Approver 1

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Note: Fill data in the grey area and email form to Mario Carlino and the appropriate IP analyst.
        Gas - Tracy Nguyen
        Distribution - Janice Flynn
        Transmission - Matt Roby

*Date:
*Operating Company:
*PowerPlant Project Id:  
*Project Name: 
Project Engineer:
Project Manager:

Original Project Estimate
*Date of Original Sanction: 3/18/2013

Total Capex Opex Removal
$134,400 $120,000 $2,400 $12,000

Revised Project Estimate
Total Capex Opex Removal
$244,400 $222,900 $19,000 $2,500

Cash Flows
Previous FY Capex Opex Removal
$0 $0 $0 $0

Current FY Capex Opex Removal
$244,400 $222,900 $19,000 $2,500

FY+1 Capex Opex Removal
$0

FY+2 Capex Opex Removal
$0

Customer Contribution

Reason for Revision

3/31/2014

Reason for Increased Spending (Please expand the row height if box doesn't fit)

Project Sanction/Re-Sanction Form

New Project Estimated Completion Date: 

Version 8.4

Revised forecast either exceeds or is lower than the Approved Amount - Project Still In Process

Daniel Falla
Alexander Neary

12/4/2013
The Narragansett Electric Co.
C048596
Kents Corner- Replace Two Voltage Regulators

Actual Spending either exceeds or is lower than the Approved Amount – Project is Complete

Change in Scope (Material, Labor or Other) 

1
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Project Sanction/Re-Sanction Form

Low/High Estimate

External Forces (Permitting Requirements, Weather, Contractor Issues, etc)

In-service Dates
*Original In-service Date: 6/21/2013
*Revised In-service Date: 6/21/2013

Resource Allocation (Schedule, Delay, OT, or Contractor)

The scope was expanded during step 3 from regulator replacements to the following additional 
scope: three 23kV disconnects, six 23kV bus arrestors, 14 crossarms at the 23kV level, three 4kV 
regulator bypass disconnects, and one regulator foundation. This added material cost ($30k), 
construction labor ($65k), contractor costs ($5K) and nominal additional costs($10k).

2
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LIN13_ Renovate Lincoln Ops Center

C048687
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C048687  USSC-13-084

Revision:  2

Project Title:  LIN13  Renovate Lincoln Ops Center

Project Description: Design and renovation of Lincoln Ops Facilities to perform building systems upgrades and 
to accommodate additional occupants from Cumberland Ops Facility. 

Project Status:

Responsible Person:  BURNS, PATRICK Initiator:  Mateikis, Ausra

Spending Rationale: Funding Type:

Budget Class:

Capital by Category:

Program Code:

Project Risk Score: Project Complexity Score:  12

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  10/15/2011 Est Complete Date:  12/31/2013

Est In-Service Date:

As Of:  10/3/2017TTD Actuals:  $1,783,105

 Credits

 $0

 Total Removal

 $450,000

 Expense

 $0 $1,500,000

 CapitalCost Breakdown

 12/31/2013

 Justification / Risk Identification:

Looking to vacate Cumberland Ops buildings. 

 Project Alternatives Considered:

 Project Scope:

Design and renovation of Lincoln Ops Facilities to perform building systems upgrades and to accommodate additional
occupants from Cumberland Ops Facility. 

 Closed

 Default

 Approved

5360-Narragansett Electric and Gas

P FAC Electric Capital RI

 $1,950,000
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<Enter data here>

 Additional Notes:

Old FP# C042348 needs to be transferred to this new FP#C048687. The old project was set up before SAP and it 
converted with the wrong WO type. Due to wrong WO type we can not add proper Facilities operations for estimates 
and provide details for the as builts. 
Sanction paper# USSC-13-084.

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  5/22/2013 08:50:01 Approver  carlim

ApproverDateLine 2:

Line 3: Date Approver

ApproverDateLine 4:

Line 5: Date Approver

 USSC Approver

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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DOTR-EMain/WMain Int Recon

C048717

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 1-16-1 part 1 of 2 
Page 657 of 889

REDACTED - CEII Information has been Redacted

57



Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C048717

Revision:  2

Project Title:  DOTR-EMain/WMain Int Recon

Project Description: The Rhode Island Department of Transportation (RIDOT) has proposed reconstruction of 
East Main Road / West Main Road intersection (aka Two Mile Corner) in Middletown, RI.  
This proposed roadwork requires the relocation of approx 18 JO Poles (NGrid set) and 
associated anchors and OH conductors This project is 100% reimbursable

Project Status:

Responsible Person:  CAPOBIANCO, THOM Initiator:  Capobianco III, Thoma

Spending Rationale:  Customer Request/Public Require Funding Type:

Budget Class:  Public Requirements

Capital by Category:

Program Code:

Project Risk Score:  49 Project Complexity Score:  11

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  3/25/2013 Est Complete Date:  12/31/2016

Est In-Service Date:

As Of:  10/3/2017TTD Actuals:  $359,804

 Credits

 $0

 Total Removal

 $170,400

 Expense

 $85,200 $454,400

 CapitalCost Breakdown

 12/31/2016

 Justification / Risk Identification:

<Enter data here>

 Project Alternatives Considered:

 Project Scope:

1. This project requires National Grid to relocate of approx 29 JO Poles (NGrid set), associated anchors, and OH 
conductors and equipment along East Main and West Main Roads in Middletown, RI. 2. At least two meetings may be
requested by Verizon to be followed by another 4 meeting with RI DOT and/or its consultant. 3. Designer to attend 
any town meeting that is required for the approval of the permit (assume at least 4 meetings may be needed). 4. This 
project is considered reimbursable under the US Department of Transportation Federal Highway Administration Policy
and Procedure Memorandum 30 4 5 No Betterment work is planned for this project 6 Poles to be a minimum of

 open

 Default

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Line RI

 $710,000
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<Enter data here>

 Additional Notes:

Sanction from $40K to $710K document attached. This project was approved for 40K in March, 2013 for 
Pre-Engineering costs.  Based on the final design it was determined that the job would cost 710K for the total project 
including construction. The following is a break down of costs for the project,  515K for Labor and Labor Overheads 
including Engineering & Design, 100K for Materials and Material Overheads, 40K for Transportation, 45K for Police 
Protection and 10K for Civil bringing the total project cost to 710K.

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  8/18/2016 14:22:01 Approver  curljo

 Diconza, Glen LApprover 8/22/2016 08:39:41DateLine 2:

Line 3: Date  8/26/2016 08:51:01 Approver

Approver 8/30/2016 11:25:26DateLine 4:

Line 5: Date  9/2/2016 10:37:58 Approver

 Gelineau, Gary J

 Cox, Roger D

 LaBarre, Alan T  DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Note: Fill data in the grey area and email form to Mario Carlino and the appropriate IP analyst.
        Electric - Janice Flynn

Gas - Karen Jasinowski

*Date:
*Operating Company:
*PowerPlant Project #:  
*Project Name: 
*Project Engineer:
*Project/Program Manager:
*DoA Type:

Latest Project Estimate
*Date of Latest Sanction: 3/26/2013

Total Capex Opex Removal
$40,000 $40,000 $0 $0

Revised Project Estimate
Total Capex Opex Removal
$710,000 $454,400 $85,200 $170,400

Cash Flows
Previous FY Capex Opex Removal
$0

Current FY Capex Opex Removal
$710,000 $454,400 $85,200 $170,400

FY+1 Capex Opex Removal
$0

FY+2 Capex Opex Removal
$0

Customer Contribution

Reason for Revision

12/30/2016

The below information is required and must be filled in

Reason for Change in Spend

8/9/2016

Justification/ Risk Identification

Actual Spending either exceeds or is lower than the Approved Amount – Project is Complete

This project was approved for 40K in March, 2013 for Pre-Engineering costs.  Based on the final 
design it was determined that the job would cost 710K for the total project including construction. 
The following is a break down of costs for the project,  515K for Labor and Labor Overheads 
including Engineering & Design, 100K for Materials and Material Overheads, 40K for Transportation, 
45K for Police Protection and 10K for Civil bringing the total project cost to 710K.

The Narragansett Electric Co.
C048717
DOTR-EMain/WMain Int Recon

Revised forecast either exceeds or is lower than the Approved Amount - Project Still In Process

Dave Evans 

Change in DOA Request Form (Less than Million)

New Project Estimated Completion Date: 

Re-Sanction 
Thomas Capobianco

Version 9.4

1
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Change in DOA Request Form (Less than Million)

In-service Dates
*Original In-service Date: 12/31/2016
*Revised In-service Date: 12/30/2016

Project Alternatives Considered

Additional Notes

1. This project requires National Grid to relocate of approx 29 JO Poles (NGrid set), associated 
anchors, and OH conductors and equipment along East Main and West Main Roads in Middletown, 
RI.
2. At least two meetings may be requested by Verizon to be followed by another 4 meeting with RI 
DOT and/or its consultant. 
3. Designer to attend any town meeting that is required for the approval of the permit (assume at 
least 4 meetings may be needed).
4. This project is considered reimbursable under the US Department of Transportation Federal 
Highway Administration Policy and Procedure Memorandum 30-4.
5. No Betterment work is planned for this project.
6. Poles to be a minimum of 45’ class 2.
7. This project is conceptually estimated to cost $100,000 for construction.  Based on this scope if 
the Consultant determines that estimate is not reflective of field assessment or conditions (higher or 
lower) the Liaison Engineer should be notified.  Additionally, the Consultant should provide potential 
reasons for difference between conceptual estimates versus field conditions.
8. As detailed in the “Requirements Due Dates & Requirement Schedule” section of this scope 
memo the 270 requirement is required to be in status “complete” on 06/01/13.  The following 
items, but not limited to, are required to also be complete and submitted as part of the 270 
requirement: Dig-Safe forms, Notice of Excavation, outage information, non-standard sketches, one-
line diagrams, petition / permit drawings, all required permit applications, environmental checklist, 
easement drawings, 605 / EON notices, etc.
9. Prior to detailed GIS design a constructability review (237 requirement) should be conducted 
between the Consultant, Liaison Engineer, Operations Representative, and any other significant 
construction related stakeholder depending on complexity of work.  It is important that ideas and 
concepts voiced by Operations be taken into the final design of the job.

New/Changed Project Scope (Material, Labor or Other) 

2

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 1-16-1 part 1 of 2 
Page 662 of 889

REDACTED - CEII Information has been Redacted

62



Randall St Bridge Ductline. Prov

C049140
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C049140   

Revision:  2

Project Title:  Randall St Bridge Ductline. Prov

Project Description: Install new duct crossing in Randall Street Bridge in Providence to replace existing 
severely deteriorated ductline.  Work requires temporary relocation of two circuits and must
be coordinated with RIDOT's bridge reconstruction, which is presently underway.

Project Status:

Responsible Person:  MOKEY, MICHAEL Initiator:  Livingston, Claire L

Spending Rationale:  Asset Condition Funding Type:

Budget Class:  Asset Replacement

Capital by Category:

Program Code:

Project Risk Score:  46 Project Complexity Score:  14

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  4/18/2013 Est Complete Date:  6/11/2014

Est In-Service Date:

As Of:  10/3/2017TTD Actuals:  $413,143

 Credits

 $0

 Total Removal

 $94,600

 Expense

 $103,200 $232,200

 CapitalCost Breakdown

 6/11/2014

 Justification / Risk Identification:

RIDOT presently has under construction a project to replace the Randall Street bridge over the Moshassuck River in 
Providence.  The bridge is being completely demolished and replaced, including concrete deck, girders, and support 
members.  National Grid has two separate ductlines on the bridge, which are being temporarily supported during the 
bridge work.  One of the two ductlines was installed in approximately 1916 when the bridge was first built, and upon 
removal of the bridge deck, was found to be so severely deteriorated that cables inside the ducts are visible through 
holes in the ducts The system cannot be eliminated without replacement and in place repair is not feasible

 Project Alternatives Considered:

 Project Scope:

Install 150' of ductline, 1680 ckt ft of 500 kcmil compact Cu EPR 5 kV cable, 620 ckt ft of 500 kcmil compact Cu EPR 
15 kV cable, 1560 ckt ft of 4/0 Cu EPR 15 kV cable, and miscellaneous underground equipment.

Remove 1120 ckt ft of various 5 kV PILC cable, 950 ft of 3/C-450 kcmil Cu PILC 11 kV cable, 860 ckt ft of 4/0 Cu 
PILC 15 kV cable, 440 ft of 500 kcmil compact Cu 5 kV cable, 880 ft of 4/0 Cu EPR 15 kV cable, and miscellaneous 
underground equipment

 Closed

 Default

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Line RI

 $430,000
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The alternative to leaving 9J3 and 1110/1110A in the 9-way duct system is not recommended because it would leave 
no spare ducts in the manhole/duct system used for 23 kV supply to Lippitt Hill substation and 12 kV Capital Center 
feeders.

 Additional Notes:

Re-Sanction from $375 to $430K from Julie Spaziano. Civil contractor charges were not included on the original 
estimate for 55k brining the total project cost to 430k.

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  8/21/2014 14:58:19 Approver  mokeym

 Diconza, Glen LApprover 8/22/2014 09:43:36DateLine 2:

Line 3: Date  8/27/2014 17:19:43 Approver

Approver 8/28/2014 08:54:54DateLine 4:

Line 5: Date  9/5/2014 12:16:22 Approver

 Constable, Ryan

 Pendrake, Robert C

 LaBarre, Alan T  DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Note: Fill data in the grey area and email form to Mario Carlino and the appropriate IP analyst.
        Gas - Tracy Nguyen
        Electric - Janice Flynn

*Date:
*Operating Company:
*PowerPlant Project Id:  
*Project Name: 
*Project Engineer:
*Project Manager:

Latest Project Estimate
*Date of Latest Sanction: 4/18/2013

Total Capex Opex Removal
$375,000 $202,500 $90,000 $82,500

Revised Project Estimate
Total Capex Opex Removal
$430,000 $232,200 $103,200 $94,600

Cash Flows
Previous FY Capex Opex Removal
$300,000 $162,000 $72,000 $66,000

Current FY Capex Opex Removal
$130,000 $70,200 $31,200 $28,600

FY+1 Capex Opex Removal
$0

FY+2 Capex Opex Removal
$0

Customer Contribution

Reason for Revision

Reason for Increased Spending (Please expand the row height if box doesn't fit)

Change in DOA Request Form (Less than Million)

New Project Estimated Completion Date: 

Version 9.0

Revised forecast either exceeds or is lower than the Approved Amount - Project Still In Process

John Castro
Mike Mokey

8/18/2014
The Narragansett Electric Co.
C049140
Randall St Bridge Ductline. Prov.

Actual Spending either exceeds or is lower than the Approved Amount – Project is Complete

Change in Scope (Material, Labor or Other) 

1
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Change in DOA Request Form (Less than Million)

Low/High Estimate

External Forces (Permitting Requirements, Weather, Contractor Issues, etc)

In-service Dates
*Original In-service Date: 12/31/2013
*Revised In-service Date: 6/11/2014

Resource Allocation (Schedule, Delay, OT, or Contractor)

Civil contractor charges were not included on the original estimate for 55k brining the total project 
cost to 430k.

2
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Clarkson - EMS Expansion

C049681
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C049681   

Revision:  7

Project Title:  Clarkson - EMS Expansion 

Project Description: As part of the RTU program to install/expand RTU at the Clarkson Street #13 substation to 
gain status and control of existing assets at the substation.

Project Status:

Responsible Person:  ALEXANDER, THOMA Initiator:  Duarte, Eileen M

Spending Rationale:  System Capacity & Performance Funding Type:

Budget Class:  Reliability

Capital by Category:

Program Code:

Project Risk Score:  34 Project Complexity Score:  12

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  5/26/2013 Est Complete Date:  1/26/2017

Est In-Service Date:

As Of:  10/3/2017TTD Actuals:  $873,452

 Credits

 $0

 Total Removal

 $2,275

 Expense

 $4,718 $891,897

 CapitalCost Breakdown

 1/26/2017

 Justification / Risk Identification:

A Remote Terminal Unit (RTU) is a device used to transfer operational information from a substation to an Energy 
Management System (EMS) in a control center.  This allows for remote operation and management of the system.

Currently, 71% of the substations in Rhode Island have RTUs installed. The total number of locations that may require
an RTU is 33, and the number of locations that may require expansion of the existing RTU is 82.  The long term goal 
of the strategy is to provide remote monitoring and control at all National Grid Substations

 Project Alternatives Considered:

 Project Scope:

Provide EMS expansion at the Clarkson Street #13 Substation to include associated wiring to provide status, control 
and monitoring of the seventeen (17) circuit breakers and reclosers, and two (2) transformers at the Clarkson Street 
#13 substation to bring back to our Energy Management System.  Alarms should include transformer trouble, relay 
trouble, breaker trouble and transformer low oil.  The monitoring should include voltage and current A, B, C, neutral, 
MW, MVA, MVAR.  Control will include trip/close on switching devices, reclose on/off on circuit breakers, control of the
LTC or Voltage Regulators

 Closed

 Default

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Sub RI

 $898,890
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Outage restrictions due to weather and other ongoing projects in RI. Outage delays due to dispatch difficulty 
switching out the F1 feeder.

 Additional Notes:

Re-Sanction from $745,692 to $898,809 document attached. Revised estimate is higher than original DOA by 
approximately $153k.  Revised estimate is based on actuals to-date now that the project is in-service plus forecasted 
spend till closeout. During the constructability review meeting for the EMS expansion project, it was discovered that a 
previous RTU replacement project from 2004 was never completed in construction. The decision was made
Re-Sanction from $263,111 to $745,692 document attached. Revised estimate is higher than original DOA by 
approximately $483k Revised estimate is a "project grade estimate" that is based on a more stringent review of

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  10/19/2016 08:31:40 Approver  padila

 Diconza, Glen LApprover 10/24/2016 13:48:03DateLine 2:

Line 3: Date  10/27/2016 14:20:26 Approver

Approver 10/31/2016 13:21:37DateLine 4:

Line 5: Date  11/2/2016 08:03:50 Approver

 Gelineau, Gary J

 Constable, Ryan

 LaBarre, Alan T  DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Note: Fill data in the grey area and email form to Mario Carlino and the appropriate IP analyst.
        Gas - Tracy Nguyen
        Electric - Janice Flynn

*Date:
*Operating Company:
*PowerPlant Project Id:  
*Project Name: 
*Project Engineer:
*Project Manager:

Latest Project Estimate
*Date of Latest Sanction: 3/14/2016

Total Capex Opex Removal
$745,692 $724,017 $2,400 $19,275

Revised Project Estimate
Total Capex Opex Removal
$898,890 $891,897 $4,718 $2,275

Cash Flows
Previous FY Capex Opex Removal
$587,662 $582,944 $4,718

Current FY Capex Opex Removal
$311,228 $308,953 $0 $2,275

FY+1 Capex Opex Removal
$0

FY+2 Capex Opex Removal
$0

Customer Contribution

Reason for Revision

1/26/2017

Reason for Increased Spending (Please expand the row height if box doesn't fit)

Revised forecast either exceeds or is lower than the Approved Amount - Project Still In Process

Mary Foster
Tom Alexander

10/17/2016
The Narragansett Electric Co.
C049681
Clarkson St - EMS Expansion

Actual Spending either exceeds or is lower than the Approved Amount – Project is Complete

Change in Scope (Material, Labor or Other) 

Change in DOA Request Form (Less than Million)

New Project Estimated Completion Date: 

Version 9.0

1
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Change in DOA Request Form (Less than Million)

Low/High Estimate

External Forces (Permitting Requirements, Weather, Contractor Issues, etc)

In-service Dates
*Original In-service Date: 7/1/2016
*Revised In-service Date: 9/29/2016

Resource Allocation (Schedule, Delay, OT, or Contractor)

Revised estimate is higher than original DOA by approximately $153k.  Revised estimate is based on 
actuals to-date now that the project is in-service plus forecasted spend till closeout.

During the constructability review meeting for the EMS expansion project, it was discovered that a 
previous RTU replacement project from 2004 was never completed in construction. The decision was 
made that this old RTU project needed to be completed (as Phase 1) to accomplish the intent of the 
EMS expansion project. $260k from the previous revision accounted for the construction and 
engineering costs for phase 1, which wound up being approx $108k low for the labor hours and 
add'l materials required to reconcile the old RTU work.

Outage restrictions due to weather and other ongoing projects in RI. Outage delays due to dispatch 
difficulty switching out the F1 feeder.

2
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Warwick 52 - EMS Expansion

C049682
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C049682   

Revision:  5

Project Title:  Warwick 52 - EMS Expansion

Project Description: As part of the RTU program to install/expand RTU at Warwick #52 substation to gain status
and control of existing assets at the substation.

Project Status:

Responsible Person:  ALEXANDER, THOMA Initiator:  Duarte, Eileen M

Spending Rationale:  System Capacity & Performance Funding Type:

Budget Class:  Reliability

Capital by Category:

Program Code:

Project Risk Score:  34 Project Complexity Score:  12

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  5/26/2013 Est Complete Date:  12/30/2015

Est In-Service Date:

As Of:  10/3/2017TTD Actuals:  $491,947

 Credits

 $0

 Total Removal

 $7,446

 Expense

 $0 $438,531

 CapitalCost Breakdown

 12/30/2015

 Justification / Risk Identification:

A Remote Terminal Unit (RTU) is a device used to transfer operational information from a substation to an Energy 
Management System (EMS) in a control center.  This allows for remote operation and management of the system.

Currently, 71% of the substations in Rhode Island have RTU¿s installed. The total number of locations that may 
require an RTU is 33, and the number of locations that may require expansion of the existing RTU is 82.  The long 
term goal of the strategy is to provide remote monitoring and control at all National Grid Substations

 Project Alternatives Considered:

 Project Scope:

Provide EMS expansion at the Warwick #52 Substation to include associated wiring to provide status, control and 
monitoring of the three (3) circuit breakers and reclosers, and two (2) transformers at the Warwick #52 substation to 
bring back to our Energy Management System.  Alarms should include transformer trouble, relay trouble, breaker 
trouble and transformer low oil.  The monitoring should include voltage and current A, B, C, neutral, MW, MVA, MVAR.
 Control will include trip/close on switching devices, reclose on/off on circuit breakers, control of the LTC or Voltage 
Regulators

 open

 Default

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Sub RI

 $445,977
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<Enter data here>

 Additional Notes:

Sanction amount from $20k to $445,977 submitted by Alexander Thomas. Document attached, details on the 
justification and scope tab. The original sanction provided funding through preliminary engineering only. The 
re-sanctioning of this project is based on the "planning grade estimate" developed by ECOE and accounts for all 
phases of this project.

This is part of the EMS Expansion/RTU Installation Program which has been approved via annual sanction under

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  10/29/2014 08:47:29 Approver  nearyal

 Diconza, Glen LApprover 10/31/2014 08:11:20DateLine 2:

Line 3: Date  10/31/2014 10:10:08 Approver

Approver 11/12/2014 12:56:16DateLine 4:

Line 5: Date  11/13/2014 13:17:50 Approver

 Martuscello, Suzan E

 Constable, Ryan

 LaBarre, Alan T  DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Note: Fill data in the grey area and email form to Mario Carlino and the appropriate IP analyst.
        Gas - Tracy Nguyen
        Electric - Janice Flynn

*Date:
*Operating Company:
*PowerPlant Project Id:  
*Project Name: 
*Project Engineer:
*Project Manager:

Latest Project Estimate
*Date of Latest Sanction: 5/29/2013

Total Capex Opex Removal
$20,000 $20,000

Revised Project Estimate
Total Capex Opex Removal
$445,977 $438,531 $7,446

Cash Flows
Previous FY Capex Opex Removal
$13,972 $13,972

Current FY Capex Opex Removal
$165,262 $163,046 $2,216

FY+1 Capex Opex Removal
$264,911 $259,681 $5,230

FY+2 Capex Opex Removal
$1,832 $1,832

Customer Contribution

Reason for Revision

4/29/2016

Reason for Increased Spending (Please expand the row height if box doesn't fit)

Change in DOA Request Form (Less than Million)

New Project Estimated Completion Date: 

Version 9.0

Revised forecast either exceeds or is lower than the Approved Amount - Project Still In Process

Mary Foster
Tom Alexander

10/21/2014
The Narragansett Electric Co.
C049682
Warwick 52 - EMS Expansion

Actual Spending either exceeds or is lower than the Approved Amount – Project is Complete

Change in Scope (Material, Labor or Other) 

1
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Change in DOA Request Form (Less than Million)

Low/High Estimate

External Forces (Permitting Requirements, Weather, Contractor Issues, etc)

In-service Dates
*Original In-service Date: 12/30/2014
*Revised In-service Date: 12/30/2015

Resource Allocation (Schedule, Delay, OT, or Contractor)

The original sanction provided funding through preliminary engineering only. The re-sanctioning of 
this project is based on the "planning grade estimate" developed by ECOE and accounts for all 
phases of this project.

The original scope of the EMS Expansion project based on the strategy paper has expanded to 
include replacement of the 52F3 recloser and regulators at Warwick. This work was completed 
recently under a damage failure situation but, captured under this FP. 

2
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UG Fdrs 1141-1143 Hurr Barrier Prov

C049726
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C049726   

Revision:  4

Project Title:  UG Fdrs 1141-1143 Hurr Barrier Prov

Project Description: Feeders 1141 and 1143 out of Franklin Square substation in Providence supply a 
primary-metered service to the Fox Point Hurricane Barrier, owned and operated by the US
Army Corps of Engineers.  This project covers expenditures necessary to replace existing 
paper-lead cable on 1141 and 1143 in coordination with the Army Corps¿ upgrades and

Project Status:

Responsible Person:  CURLEY, JOSEPH Initiator:  Livingston, Claire L

Spending Rationale:  Asset Condition Funding Type:

Budget Class:  Asset Replacement

Capital by Category:

Program Code:

Project Risk Score:  36 Project Complexity Score:  14

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  5/29/2013 Est Complete Date:  6/4/2015

Est In-Service Date:

As Of:  10/3/2017TTD Actuals:  $268,965

 Credits

 $0

 Total Removal

 $120,000

 Expense

 $3,000 $177,000

 CapitalCost Breakdown

 6/4/2015

 Justification / Risk Identification:

The US Army Corps of Engineers is proactively replacing switchgear and cable at their pump house station at the Fox
Point Hurricane Barrier in Providence.  Cable on the two circuits that supply this primary-metered service, 1141 and 
1143, is paper-insulated lead-covered and was installed in the early 1960's when the service was first installed.  In 
coordination the Army Corps' work, National Grid will replace existing cable with solid dielectric cable.

 Project Alternatives Considered:

 Project Scope:

Install 2900 ckt ft of 500 kcmil Cu 15 kV CN cable and miscellaneous underground equipment.
Remove 2400 ft of 3/C-500 kcmil Cu PILC cable, 350 ckt ft of 1/C-500 kcmil Cu PILC cable, and miscellaneous 
underground equipment.

 open

 Default

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Line RI

 $300,000
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CL 5/29/13 - Estimate rev 1 conceptual estimate for budget purposes: $250K (225K capital, 10K O&M, 15K removal).
CL 5/29/13 - Estimate rev 2 - $30K for eng/design.
CL 5/29/13 - majority of spending placed in FY14, but timing of actual spend is dependent on Army Corps' schedule 
which is still to be determined.

 Additional Notes:

Re-Sanction from $210K to $300K document attached. Transportation was understated by 10K.  Also, asbestos 
removal was not included on the original estimate for 20K.  Because of the multiple starts and stops on this project 
due to snow there was an additional 60K in Labor and Labor Overheads bringing the total project cost to 300K.
Sanction from $30k to $210k email sent from Julie Spaziano. Document attached. Details on justification and scope 
tab.This project was approved for 30K in May, 2013.  The original 30K estimate was for Engineering & Design costs.  
Based on the design it has been determined that the project will cost 210K for the total project including construction

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  9/2/2015 12:23:03 Approver  curljo

 Park, Michelle LApprover 9/4/2015 11:56:56DateLine 2:

Line 3: Date  9/17/2015 09:27:36 Approver

Approver 9/25/2015 08:23:25DateLine 4:

Line 5: Date  9/29/2015 09:19:50 Approver

 Constable, Ryan

 Cox, Roger D

 LaBarre, Alan T  DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Note: Fill data in the grey area and email form to Mario Carlino and the appropriate IP analyst.
        Gas - Tracy Nguyen
        Electric - Janice Flynn

*Date:
*Operating Company:
*PowerPlant Project Id:  
*Project Name: 
*Project Engineer:
*Project Manager:

Latest Project Estimate
*Date of Latest Sanction: 2/6/2014

Total Capex Opex Removal
$210,000 $123,900 $2,100 $84,000

Revised Project Estimate
Total Capex Opex Removal
$300,000 $177,000 $3,000 $120,000

Cash Flows
Previous FY Capex Opex Removal
$70,000 $41,300 $700 $28,000

Current FY Capex Opex Removal
$230,000 $135,700 $2,300 $92,000

FY+1 Capex Opex Removal
$0

FY+2 Capex Opex Removal
$0

Customer Contribution

Reason for Revision

Reason for Increased Spending (Please expand the row height if box doesn't fit)

Revised forecast either exceeds or is lower than the Approved Amount - Project Still In Process

Chris Montalto
Joe Curley

8/31/2015
The Narragansett Electric Co.
C049726
UG Fdrs 1141-1143 Hurr Barrier Prov

Actual Spending either exceeds or is lower than the Approved Amount – Project is Complete

Change in Scope (Material, Labor or Other) 

Change in DOA Request Form (Less than Million)

New Project Estimated Completion Date: 

Version 9.0

1
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Change in DOA Request Form (Less than Million)

Low/High Estimate

External Forces (Permitting Requirements, Weather, Contractor Issues, etc)

In-service Dates
*Original In-service Date: 12/31/2014
*Revised In-service Date: 6/4/2015

Resource Allocation (Schedule, Delay, OT, or Contractor)

Transportation was understated by 10K.  Also, asbestos removal was not included on the original 
estimate for 20K.  Because of the multiple starts and stops on this project due to snow there was an 
additional 60K in Labor and Labor Overheads bringing the total project cost to 300K.

2
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Southeast Sub MC Retirement (DLine)

C049910
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C049910  USSC-16-157

Revision:  2

Project Title:  Southeast Sub MC Retirement (DLine)

Project Description: Retire Southeast substation and supply load from the existing area 13.8kV distribution 
system.

Project Status:

Responsible Person:  MARCEAU, DANIEL Initiator:  Vaz, Jack P

Spending Rationale:  Asset Condition Funding Type:

Budget Class:  Asset Replacement

Capital by Category:

Program Code:

Project Risk Score:  41 Project Complexity Score:  11

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  6/6/2013 Est Complete Date:  3/31/2018

Est In-Service Date:

As Of:  10/4/2017TTD Actuals:  $1,532,645

 Credits

 $0

 Total Removal

 $130,000

 Expense

 $120,000 $1,070,000

 CapitalCost Breakdown

 2/28/2018

 Justification / Risk Identification:

Southeast Substation is a 13.8/4.16kV station with a single 7 MVA transformer supplying three feeders.  This station 
supplies distribution load in the south eastern section of the City of Pawtucket.  It serves approximately 780 
customers with 2.74MW of load.   The station has two 4.16kV feeder ties, one to the Cottage 109J1 feeder and one to
the Pawtucket 148J7 feeder.  There is insufficient tie capacity to offload this station on peak.  Approximately 1.2MW of
load or 340 customers would remain un-served for loss of the station transformer. 

 Project Alternatives Considered:

 Project Scope:

PLAN 1 - Retire the Substation ($0.85M):  This Plan recommends retirement of this substation and supplying its load 
from the existing area 13.8kV distribution system.   A mixture of conversions to the existing 13.8kV system and the 
use of pole mounted 13.8/4.16kV step-down transformers will be utilized to reduce costs.  The Conceptual Estimate 
of this plan is $0.85M.

 open

 Default

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Line RI

 $1,320,000
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PLAN 2 - Replace the Metal-Clad Switchgear ($2.30M):  This Plan recommends replacing the existing metal-clad 
switchgear at the station with new in-kind metal-clad switchgear.  New ductline and feeder getaway cables would be 
installed from the new switchgear to each riser pole.  Each feeder would be cutover from the existing switchgear to 
the new switchgear.  The Conceptual Estimate of this plan is $2.30M.

 Additional Notes:

Plan 1 is recommended for implementation.  It is significantly more economical over the alternate plan; Plan is in-line 
with the long-term plan for this area to reduce the 4.16kV distribution and to utilize the existing 13.8kV distribution; 
Plan retires assets that are no longer reliable.   

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  3/31/2016 11:46:42 Approver  carlim

ApproverDateLine 2:

Line 3: Date Approver

ApproverDateLine 4:

Line 5: Date Approver

 USSC Approver

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 1-16-1 part 1 of 2 
Page 689 of 889

REDACTED - CEII Information has been Redacted

89



The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 1-16-1 part 1 of 2 
Page 690 of 889

REDACTED - CEII Information has been Redacted

90

diconz
Rectangle



The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 1-16-1 part 1 of 2 
Page 691 of 889

REDACTED - CEII Information has been Redacted

91

diconz
Rectangle



The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 1-16-1 part 1 of 2 
Page 692 of 889

REDACTED - CEII Information has been Redacted

92

diconz
Rectangle



The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 1-16-1 part 1 of 2 
Page 693 of 889

REDACTED - CEII Information has been Redacted

93



The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 1-16-1 part 1 of 2 
Page 694 of 889

REDACTED - CEII Information has been Redacted

94



The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 1-16-1 part 1 of 2 
Page 695 of 889

REDACTED - CEII Information has been Redacted

95



The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 1-16-1 part 1 of 2 
Page 696 of 889

REDACTED - CEII Information has been Redacted

96



The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 1-16-1 part 1 of 2 
Page 697 of 889

REDACTED - CEII Information has been Redacted

97



R
es

an
ct

io
n

R
eq

u
es

t
na

ti
on

al
gr

id

P
A

W
T

U
C

K
E

T
N

O
.

1
1

0
7

W
6

5
F

E
E

D
E

R

---

1-
IO

W
A

1—
15

k/A

13
.8

W
: :1

T
60

?
G&

V/
O

P.
I

5
6
O

60
J5

60
J3

M
AI

N

_
_
_

Y

21
8

G&
W

I
4.

16
W

I
R

E
T

IR
E

S
U

B
S

T
A

T
IO

N
A

N
D

R
E

M
O

V
E

A
L

L
E

O
U

IP
M

E
N

T

M
ET

A
L

bL
A3

P
A

W
T

U
C

K
E

T
N

O
.
1

)
1

0
7

W
6

5
F

E
E

D
E

R

S
O

U
T

H
E

A
S

T
S

U
B

S
T

A
T

IO
N

O
N

E
-L

IN
E

So
ut

he
as

t
M

et
al

D
ad

R
et

m
m

en
t

Sa
nc

lio
n

P
ag

e
8

of
12

U
nc

on
tro

lle
d

W
he

n
Pr

in
te

d

The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 1-16-1 part 1 of 2 
Page 698 of 889

REDACTED - CEII Information has been Redacted

98



The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 1-16-1 part 1 of 2 
Page 699 of 889

REDACTED - CEII Information has been Redacted

99



The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 1-16-1 part 1 of 2 
Page 700 of 889

REDACTED - CEII Information has been Redacted

100



The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 1-16-1 part 1 of 2 
Page 701 of 889

REDACTED - CEII Information has been Redacted

101



The Narragansett Electric Company 
d/b/a National Grid 
RIPUC Docket No. 4770 
Attachment PUC 1-16-1 part 1 of 2 
Page 702 of 889

REDACTED - CEII Information has been Redacted

102



Nsnvlle 127W41 New Customer Load

C049981
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C049981  USSC-15-161

Revision:  4

Project Title:  Nsnvlle 127W41 New Customer Load 

Project Description: In 2014 a new commercial customer¿s expected load will exceed the only area Nasonville 
127W41 distribution feeder SN rating.  Additionally, new load will reduce the W41 feeder 
support to other area customers.  The proposed project increase the W41 feeder SN 
rating provides additional capacity for other commercial loads and transfers a portion of

Project Status:

Responsible Person:  BOYLE, RICHARD Initiator:  Lester, Roderick A

Spending Rationale:  Customer Request/Public Require Funding Type:

Budget Class:  New Business - Commercial

Capital by Category:

Program Code:

Project Risk Score:  49 Project Complexity Score:  20

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  6/7/2013 Est Complete Date:  2/28/2016

Est In-Service Date:

As Of:  10/3/2017TTD Actuals:  $1,985,903

 Credits

 $0

 Total Removal

 $298,000

 Expense

 $283,000 $1,998,000

 CapitalCost Breakdown

 11/30/2015

 Justification / Risk Identification:

Daniele Foods, an existing customer on Nasonville feeder 127W41 in Burrillville is adding 6 MVA of new load by 
Summer 2014.  This added load will result in 127W41 projected peak load 120% of Summer Normal (SN) rating of 
the first limiting element and 101% of the second limiting SN element.  Another Nasonville feeder W42 has spare 
capacity and will be extended double circuit on existing poles on existing distribution right of way to the area near 
Daniele.

 Project Alternatives Considered:

 Project Scope:

Install 94 ckt ft of 1000kcmil Al 15kV cable on 127W41 from MH412 to MH413 at the Nasonville station.  Install 
10,000 ckt ft of 477 Al spacer cable on 127W42 and additional overhead equipment double circuit along existing right 
of way from Douglas Pike to Victory Hwy.

 open

 Default

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Line RI

 $2,579,000
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Alternate #1 to extend 127W42 from Nasonville substation to P222 Victory Hwy with ~14,300 ft double circuit 
construction on public roads is more costly. 
Alternate #2 to increase capacity on 127W41 was not developed because it was more costly and resulted in MWh 
criteria violation.

 Additional Notes:

Estimate revision #1 8/05/2013 - RL (Estimate for Budget Purposes) = $718,000 - total
Estimate revision #2 08/26/2013 - RL (Estimate for Preliminary Engineering / Design) = $25,000 - total

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  7/27/2015 14:16:17 Approver  carlim

ApproverDateLine 2:

Line 3: Date Approver

ApproverDateLine 4:

Line 5: Date Approver

 USSC Approver

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Hyde Ave MC Retirement (D-Line)

C050006
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Project Revision Detail Report
Fund Project Number: USSC #:

Budget Version:

 C050006  USSC-16-147

Revision:  2

Project Title:  Hyde Ave MC Retirement (D-Line)

Project Description: Retire Hyde Ave substation and supply load from existing 13.8kV system.

Project Status:

Responsible Person:  MARCEAU, DANIEL Initiator:  Vaz, Jack P

Spending Rationale:  Asset Condition Funding Type:

Budget Class:  Asset Replacement

Capital by Category:

Program Code:

Project Risk Score:  41 Project Complexity Score:  11

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  6/10/2013 Est Complete Date:  10/31/2016

Est In-Service Date:

As Of:  10/4/2017TTD Actuals:  $2,976,443

 Credits

 $0

 Total Removal

 $374,000

 Expense

 $348,000 $1,672,000

 CapitalCost Breakdown

 9/30/2016

 Justification / Risk Identification:

Hyde Avenue Substation is a 13.8/4.16kV station with a single 5.25 MVA transformer supplying two feeders.  It serves 
approximately 1745 customers with 2.90MW of load.Hyde Ave Substation is one of eleven 13.8/4.16kV substations in 
the Pawtucket area.  These stations are primarily single metal-clad switchgear modules supplied by a single LTC 
transformer.  

It is challenging to take these stations out of service for routine maintenance due to the inherent design of the stations 

 Project Alternatives Considered:

 Project Scope:

Retire the Substation:  The Preferred Plan recommends retirement of this substation and supplying its load from the 
existing area 13.8kV distribution system.   A mixture of conversions to the existing 13.8kV system and the use of pole 
mounted 13.8/4.16kV step-down transformers will be utilized to reduce costs.  The Conceptual Estimate of this plan is 
$0.86M.

R l   l Cl  S i   T  l  Pl   l i   i i  l l  i   

 open

 Default

 Approved

5360-Narragansett Electric and Gas

 P Electric Distribution Line RI

 $2,394,000
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Replace the Metal-Clad Switchgear:  The Alternate Plan recommends replacing the existing metal-clad switchgear at 
the station with new in-kind metal-clad switchgear.  New ductline and feeder getaway cables would be installed from 
the new switchgear to each riser pole.  Each feeder would be cutover from the existing switchgear to the new 
switchgear.  The Conceptual Estimate of this plan is $2.00M.

 Additional Notes:

Retirement of the substation is recommended for implementation.  It is more economical over the alternate plan; Plan 
is in-line with the long-term plan for this area to reduce the 4.16kV distribution and to utilize the existing 13.8kV 
distribution; Plan retires assets that are no longer reliable.   

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  3/24/2016 19:57:01 Approver  carlim

ApproverDateLine 2:

Line 3: Date Approver

ApproverDateLine 4:

Line 5: Date Approver

 USSC Approver

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Daggett Ave MC Retirement (D-Line)

C050017
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C050017  USSC-16-148 v2

Revision:  3

Project Title:  Daggett Ave MC Retirement (D-Line)

Project Description: Retire Daggett Ave substation and supply its load from the existing area 13.8kV distribution
system.

Project Status:

Responsible Person:  MORAN, HEATHER Initiator:  Vaz, Jack P

Spending Rationale:  Asset Condition Funding Type:

Budget Class:  Asset Replacement

Capital by Category:

Program Code:

Project Risk Score:  39 Project Complexity Score:  11

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  6/11/2013 Est Complete Date:  2/28/2018

Est In-Service Date:

As Of:  10/3/2017TTD Actuals:  $2,627,291

 Credits

 $0

 Total Removal

 $298,000

 Expense

 $345,000 $1,807,000

 CapitalCost Breakdown

 11/30/2017

 Justification / Risk Identification:

Daggett Ave is a 13.8/4.16kV substation with a single 3.1 MVA transformer supplying two feeders.  It serves 
approximately 1,300 customers with 2.60MW of load in the City of Pawtucket.   This station is one of eleven 
13.8/4.16kV substations in the Pawtucket area.  These stations are primarily single metal-clad switchgear modules 
supplied by a single LTC transformer.    

It is challenging to take these stations out of service for routine maintenance due to the inherent design of the stations

 Project Alternatives Considered:

 Project Scope:

Retire the Substation:  This project recommends retirement of this substation and supplying its load from the existing 
area 13.8kV distribution system.   A mixture of conversions to the existing 13.8kV system and the use of pole 
mounted 13.8/4.16kV step-down transformers will be utilized to reduce costs.  The Conceptual Estimate of this plan is
$0.93M.

 open

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Line RI

 $2,450,000
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Replace the Metal-Clad Switchgear:  The Alternate Plan recommends replacing the existing metal-clad switchgear at 
the station with new in-kind metal-clad switchgear.  New ductline and feeder getaway cables would be installed from 
the new switchgear to each riser pole.  Each feeder would be cutover from the existing switchgear to the new 
switchgear.  The Conceptual Estimate of this plan is $2.00M.

 Additional Notes:

Retirement of substation is recommended for implementation.  It is more economical over the alternate plan; Plan is 
in-line with the long-term plan for this area to reduce the 4.16kV distribution and to utilize the existing 13.8kV 
distribution; Plan retires assets that are no longer reliable.   

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  6/8/2017 09:28:47 Approver  monted

ApproverDateLine 2:

Line 3: Date Approver

ApproverDateLine 4:

Line 5: Date Approver

 USSC Approver

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Hopkins Hill #63 - EMS Expansion

C050699
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C050699   

Revision:  5

Project Title:  Hopkins Hill #63 - EMS Expansion

Project Description: This is part of the RTU program to install or expand an RTU at the Hopkins Hill #64 
substation in order to gain status and control of the existing assets at the substation.

Project Status:

Responsible Person:  ALEXANDER, THOMA Initiator:  Duarte, Eileen M

Spending Rationale:  System Capacity & Performance Funding Type:

Budget Class:  Reliability

Capital by Category:

Program Code:

Project Risk Score:  34 Project Complexity Score:  12

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  7/16/2013 Est Complete Date:  10/28/2016

Est In-Service Date:

As Of:  10/3/2017TTD Actuals:  $619,280

 Credits

 $0

 Total Removal

 $10,704

 Expense

 $2,750 $704,756

 CapitalCost Breakdown

 10/28/2016

 Justification / Risk Identification:

A Remote Terminal Unit (RTU) is a device used to transfer operational information from a substation to an Energy 
Management System (EMS) in a control center.  This allows for remote operation and management of the system.

Currently, 71% of the substations in Rhode Island have RTU¿s installed. The total number of locations that may 
require an RTU is 33, and the number of locations that may require expansion of the existing RTU is 82.  The long 
term goal of the strategy is to provide remote monitoring and control at all National Grid Substations

 Project Alternatives Considered:

 Project Scope:

Expand the existing remote terminal unit (RTU) and associated wiring to provide status, control, and monitoring to the
13 kV system, specifically Feeders 63F1, 63F2 and 63F4, via our Energy Management System (EMS).  Presently, 
there is (1) RTU in existence at Hopkins Hill #63 substation, (12) circuit breakers and (2) transformers.  

Alarms should include transformer trouble, relay trouble, breaker trouble and transformer low oil.  The monitoring 
should include voltage and current A B C neutral MW MVA MVAR Control will include trip/close on switching

 Closed

 Default

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Sub RI
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<Enter data here>

 Additional Notes:

Re-Sanction from $414,569 to $718,210 document attached.Revised estimate is higher than original DOA by 
approximately $303k. Revised estimate is a "project grade estimate" that is based on a more stringent review of 
scope and resources and includes input from in-house construction, whereas the original planning estimate was 
based on generic labor units for a similar scope.
Sanction from $20K to $414,569 from Tom Alexander. Revised estimate is higher than original DOA by approximately 
$395k Revised estimate is a "planning grade estimate" based on a more stringent review of scope and resources

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  11/17/2015 16:41:18 Approver  nearyal

 Diconza, Glen LApprover 11/20/2015 10:09:46DateLine 2:

Line 3: Date  11/23/2015 11:03:55 Approver

Approver 12/3/2015 18:12:31DateLine 4:

Line 5: Date  12/15/2015 09:10:26 Approver

 Martuscello, Suzan E

 Constable, Ryan

 LaBarre, Alan T  DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Note: Fill data in the grey area and email form to Mario Carlino and the appropriate IP analyst.
        Gas - Tracy Nguyen
        Electric - Janice Flynn

*Date:
*Operating Company:
*PowerPlant Project Id:  
*Project Name: 
*Project Engineer:
*Project Manager:

Latest Project Estimate
*Date of Latest Sanction:

Total Capex Opex Removal
$414,569 $407,002 $7,567

Revised Project Estimate
Total Capex Opex Removal
$718,210 $704,756 $2,750 $10,704

Cash Flows
Previous FY Capex Opex Removal
$124,000 $123,000 $1,000

Current FY Capex Opex Removal
$86,796 $85,092 $1,704

FY+1 Capex Opex Removal
$507,414 $496,664 $2,750 $8,000

FY+2 Capex Opex Removal
$0

Customer Contribution

Reason for Revision

10/28/2016

Reason for Increased Spending (Please expand the row height if box doesn't fit)

Revised forecast either exceeds or is lower than the Approved Amount - Project Still In Process

Mary Foster
Tom Alexander

11/13/2015
The Narragansett Electric Co.
C050699
Hopkins Hill - EMS Expansion

Actual Spending either exceeds or is lower than the Approved Amount – Project is Complete

Change in Scope (Material, Labor or Other) 

Change in DOA Request Form (Less than Million)

New Project Estimated Completion Date: 

Version 9.0

1
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Change in DOA Request Form (Less than Million)

Low/High Estimate

External Forces (Permitting Requirements, Weather, Contractor Issues, etc)

In-service Dates
*Original In-service Date: 8/28/2015
*Revised In-service Date: 8/4/2016

Resource Allocation (Schedule, Delay, OT, or Contractor)

Revised estimate is higher than original DOA by approximately $303k. Revised estimate is a "project 
grade estimate" that is based on a more stringent review of scope and resources and includes input 
from in-house construction, whereas the original planning estimate was based on generic labor units 
for a similar scope.

2
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13F1 Elim T-Body Joints Prov

C051202
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C051202

Revision:  2

Project Title:  13F1 Elim T-Body Joints Prov

Project Description: Eliminate T-body joints on Clarkson St 13F1 feeders in Providence (FY15)

Project Status:

Responsible Person:  MCGOVERN, SEAN Initiator:  Livingston, Claire L

Spending Rationale:  Asset Condition Funding Type:

Budget Class:  Asset Replacement

Capital by Category:

Program Code:

Project Risk Score:  36 Project Complexity Score:  14

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  8/13/2013 Est Complete Date:  3/31/2015

Est In-Service Date:

As Of:  10/3/2017TTD Actuals:  $439,843

 Credits

 $0

 Total Removal

 $0

 Expense

 $0 $400,000

 CapitalCost Breakdown

 8/13/2013

 Justification / Risk Identification:

This project starts the elimination of T- bodies on all fdrs in the Capital District, Providence RI. This work is necessary 
for the long term stability of the underground system in this area. The project will reduce the potential for ad-hoc / 
emergency repairs. Performance history of the separable T-body splices installed in 1980's and 1990's indicates a 
higher failure rate than other types of splices used in our system. These troubled 

 Project Alternatives Considered:

 Project Scope:

Replace T-body splices and cable sections as required on Clarkson 13F1 Fdr along Charles St, Canal St, Stillman St 
and Exchange St in Providence RI. Previous surveys indicate there are approximately 11 MH that have known T- 
bodies. The pending design should also consider the replacement of T-bodies on other capital fdrs as the opportunity 
presents, that is, fdrs in the same MH that are switched out for work on the 13F1 can also be replaced.   

Known T body splice locations on the Clarkson Street Sub 13F1 fdr are: Canel St MH2680 MH2666 Park ROW

 open

 Default

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Line RI
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<Enter data here>

 Additional Notes:

8/13/13 JW est for budget purposes $ 500K FY15.

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  12/2/2013 12:49:19 Approver  labara

ApproverDateLine 2:

Line 3: Date Approver

ApproverDateLine 4:

Line 5: Date Approver

 Approver 1

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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LNG Plant Svc Terminal Rd Prv DLine

C051203
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Project Revision Detail Report
Fund Project Number: USSC #:

Budget Version:

 C051203  USSC-15-199 v3

Revision:  5

Project Title:  LNG Plant Svc Terminal Rd Prv DLine

Project Description: D-Line construction - install 11 MW service to new LNG plant on Terminal Rd in Providence 
with in-service date 2017.

Project Status:

Responsible Person:  BURKE, JOHN C Initiator:  Livingston, Claire L

Spending Rationale:  Customer Request/Public Require Funding Type:

Budget Class:  New Business - Commercial

Capital by Category:

Program Code:

Project Risk Score:  49 Project Complexity Score:  21

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  8/13/2013 Est Complete Date:  3/31/2018

Est In-Service Date:

As Of:  10/4/2017TTD Actuals:  ($454,370)

 Credits

 $0

 Total Removal

 $254,000

 Expense

 $201,000 $2,021,000

 CapitalCost Breakdown

 10/31/2017

 Justification / Risk Identification:

<Enter data here>

 Project Alternatives Considered:

 Project Scope:

<Enter data here>

  

 open

 Approved

5360-Narragansett Electric and Gas

 P Electric Distribution Line RI
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<Enter data here>

 Additional Notes:

8/13/13 CL est for budget purposes DLine $2M.

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  2/1/2017 09:59:55 Approver  carlim

ApproverDateLine 2:

Line 3: Date Approver

ApproverDateLine 4:

Line 5: Date Approver

 USSC Approver

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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LNG Plant Svc Terminal Rd Prv DSub

C051204
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C051204  USSC-15-199 v3

Revision:  5

Project Title:  LNG Plant Svc Terminal Rd Prv DSub

Project Description: D-Sub construction - install 11 MW service to new LNG plant on Terminal Rd in Providence
with in-service date 2017.

Project Status:

Responsible Person:  BURKE, JOHN C Initiator:  Livingston, Claire L

Spending Rationale:  Customer Request/Public Require Funding Type:

Budget Class:  New Business - Commercial

Capital by Category:

Program Code:

Project Risk Score:  49 Project Complexity Score:  21

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  8/13/2013 Est Complete Date:  3/31/2018

Est In-Service Date:

As Of:  10/3/2017TTD Actuals:  $2,347,172

 Credits

 $0

 Total Removal

 $98,000

 Expense

 $0 $3,015,000

 CapitalCost Breakdown

 10/31/2017

 Justification / Risk Identification:

<Enter data here>

 Project Alternatives Considered:

 Project Scope:

<Enter data here>

 open

 Approved
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<Enter data here>

 Additional Notes:

8/13/13 CL est for budget purposes DSub $3M.

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  2/1/2017 11:04:41 Approver  carlim

ApproverDateLine 2:

Line 3: Date Approver

ApproverDateLine 4:

Line 5: Date Approver

 USSC Approver

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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South St repl indoor subst D-SUB

C051212
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Project Revision Detail Report
Fund Project Number: USSC #:

Budget Version:

 C051212  USSC-14-195 v2

Revision:  3

Project Title:  South St repl indoor subst D-SUB

Project Description: Replace existing indoor substation at South Street in Providence - DSub work.

Project Status:

Responsible Person:  ANTUNES, NELSON Initiator:  Livingston, Claire L

Spending Rationale:  Asset Condition Funding Type:

Budget Class:  Asset Replacement

Capital by Category:

Program Code:

Project Risk Score:  48 Project Complexity Score:  29

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  8/13/2013 Est Complete Date:  3/31/2020

Est In-Service Date:

As Of:  10/4/2017TTD Actuals:  $22,713,255

 Credits

 $0

 Total Removal

 $0

 Expense

 $10,000 $27,738,000

 CapitalCost Breakdown

 8/30/2019

 Justification / Risk Identification:

<Enter data here>

 Project Alternatives Considered:

 Project Scope:

<Enter data here>

  

 open

 Default

 Approved
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<Enter data here>

 Additional Notes:

8/13/13 CL - Rev1 estimate for budget purposes - FY15-18 splits per RConstable.  Note - does not include any 23 kV 
construction that would be required by early construction due to Brown University. 

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  8/5/2015 11:36:59 Approver  carlim

ApproverDateLine 2:

Line 3: Date Approver

ApproverDateLine 4:

Line 5: Date Approver

 USSC Approver

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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South St repl indoor subst D-LINE
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C051213  USSC-14-195 v2

Revision:  3

Project Title:  South St repl indoor subst D-LINE

Project Description: Replace existing indoor substation at South Street in Providence - DLine work.

Project Status:

Responsible Person:  ANTUNES, NELSON Initiator:  Livingston, Claire L

Spending Rationale:  Asset Condition Funding Type:

Budget Class:  Asset Replacement

Capital by Category:

Program Code:

Project Risk Score:  48 Project Complexity Score:  29

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  8/13/2013 Est Complete Date:  3/31/2020

Est In-Service Date:

As Of:  10/3/2017TTD Actuals:  $5,113,120

 Credits

 $0

 Total Removal

 $0

 Expense

 $10,000 $11,405,000

 CapitalCost Breakdown

 8/30/2019

 Justification / Risk Identification:

<Enter data here>

 Project Alternatives Considered:

 Project Scope:

<Enter data here>

 open

 Default

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Line RI

 $11,415,000
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<Enter data here>

 Additional Notes:

8/13/13 CL - Rev1 estimate for budget purposes - FY15-18 splits per RConstable.  Note - does not include any 23 kV 
construction that would be required by early construction due to Brown University.

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  8/5/2015 11:37:01 Approver  carlim

ApproverDateLine 2:

Line 3: Date Approver

ApproverDateLine 4:

Line 5: Date Approver

 USSC Approver

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Central Falls Sub Relief

C051385
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C051385  USSC-17-295

Revision:  2

Project Title:  Central Falls Sub Relief

Project Description: This project is required to relieve an overloaded transformer at Central Falls substation.

Project Status:

Responsible Person:  MORAN, HEATHER Initiator:  Vaz, Jack P

Spending Rationale:  System Capacity & Performance Funding Type:

Budget Class:  Load Relief

Capital by Category:

Program Code:

Project Risk Score:  41 Project Complexity Score:  13

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  8/26/2013 Est Complete Date:  7/15/2018

Est In-Service Date:

As Of:  10/3/2017TTD Actuals:  $884,905

 Credits

 $0

 Total Removal

 $319,000

 Expense

 $169,000 $662,000

 CapitalCost Breakdown

 4/15/2018

 Justification / Risk Identification:

Central Falls is a 13.8/4.16kV substation with two transformers each supplying two feeders.  It serves 3,439 
customers with 7.05MW of load in the City of Pawtucket.   Until this year, metering at the station has consisted of 
instantaneous meters, which has resulted in the station and transformer load to be estimated.   

In 2013, voltage regulators at this station were replaced to address asset condition concerns.  Thermal meters were 
installed under the voltage regulator project that provided peak thermal reads on the feeders Based on reads from

 Project Alternatives Considered:

 Project Scope:

The most economical approach to reduce loading on the Central Falls transformers is to convert load to the area¿s 
13.8kV system.  These 4.16kV circuits are either installed on the same poles as the 13.8kV distribution circuits or 
surrounded by the 13.8kV distribution system.

 open

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Line RI

 $1,150,000
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No economical alternative exists to the recommended approach.

 Additional Notes:

<Enter data here>

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  8/18/2017 11:18:20 Approver  monted

ApproverDateLine 2:

Line 3: Date Approver

ApproverDateLine 4:

Line 5: Date Approver

 USSC Approver

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Toray Plastics (12.5MW GT)

C051496
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C051496

Revision:  2

Project Title:  Toray Plastics (12.5MW GT)

Project Description: Torray Plastics North Kingstown, RI, 12.5MW Synch Gas Turbine Interconnection. 
RI-12771251, 50 Belver Avenue, North Kingstown RI 

Project Status:

Responsible Person:  PHILLIPS, MARK Initiator:  George, Caleb

Spending Rationale:  Customer Request/Public Require Funding Type:

Budget Class:  Distributed Generation

Capital by Category:

Program Code:

Project Risk Score:  49 Project Complexity Score:  18

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  11/1/2013 Est Complete Date:  8/21/2014

Est In-Service Date:

As Of:  10/3/2017TTD Actuals:  $640,310

 Credits

 ($465,400)

 Total Removal

 $102,300

 Expense

 $46,500 $781,200

 CapitalCost Breakdown

 8/21/2014

 Justification / Risk Identification:

Torray Plastics has requested a Distributed Generation interconnection totaling 12,500kW to National Grid¿s EPS. 
This is a natural gas fired synchronous generator, connected behind an existing primary meter.

 Project Alternatives Considered:

 Project Scope:

The Interconnection Facilities shall consist of: Install: 2-gang operated disconnect switches, structures, and 
foundations, associated strain/rigid conductor for disconnect structure, 6" PVC concrete encased ducts to disconnect 
structures, ground grid, and perimeter fence.; Remove: 2-capacitor banks and foundations, 5 kV conductor and 
wooden structures, and portion of existing perimeter fence; Transfer: existing service transformers to new structures; 
Test and commission new devices .

 open

 Default

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Sub RI

 $930,000
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There are no viable alternatives.

 Additional Notes:

Re-Sanction from $425K to $930K document attached. Substation crews as well as Distribution OH Line crews had 
to work a large amount of overtime (including weekend/off-hour due to outage restrictions) to meet customer 
demands and need date.  

There is a small amount of work on the Distribution Line Level. This will be completed under a separate WR#.

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  8/17/2015 10:37:20 Approver  nearyal

 Park, Michelle LApprover 8/17/2015 11:18:16DateLine 2:

Line 3: Date  8/18/2015 08:09:00 Approver

Approver 8/18/2015 15:35:17DateLine 4:

Line 5: Date  8/21/2015 09:54:38 Approver

 Martuscello, Suzan E

 Constable, Ryan

 LaBarre, Alan T  DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Note: Fill data in the grey area and email form to Mario Carlino and the appropriate IP analyst.
        Gas - Tracy Nguyen
        Electric - Janice Flynn

*Date:
*Operating Company:
*PowerPlant Project Id:  
*Project Name: 
*Project Engineer:
*Project Manager:

Latest Project Estimate
*Date of Latest Sanction: 9/17/2013

Total Capex Opex Removal
$425,000 $358,000 $20,000 $47,000

Revised Project Estimate
Total Capex Opex Removal
$930,000 $781,200 $46,500 $102,300

Cash Flows
Previous FY Capex Opex Removal
$930,000 $781,200 $46,500 $102,300

Current FY Capex Opex Removal
$0

FY+1 Capex Opex Removal
$0

FY+2 Capex Opex Removal
$0

Customer Contribution

Reason for Revision

Reason for Increased Spending (Please expand the row height if box doesn't fit)

Change in DOA Request Form (Less than Million)

New Project Estimated Completion Date: 

Version 9.0

Revised forecast either exceeds or is lower than the Approved Amount - Project Still In Process

Eric Wiesner
Liam Watts

7/30/2015
The Narragansett Electric Co.
C051496
Toray Fan Substa. DG - Install Disconnect Switches and Stru

Actual Spending either exceeds or is lower than the Approved Amount – Project is Complete

Change in Scope (Material, Labor or Other) 

1
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Change in DOA Request Form (Less than Million)

Low/High Estimate

External Forces (Permitting Requirements, Weather, Contractor Issues, etc)

In-service Dates
*Original In-service Date: 6/1/2014
*Revised In-service Date: 8/21/2014

Resource Allocation (Schedule, Delay, OT, or Contractor)

Substation crews as well as Distribution OH Line crews had to work a large amount of overtime 
(including weekend/off-hour due to outage restrictions) to meet customer demands and need date.  

2
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South Street Transformer Spare.

C051625
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C051625

Revision:  5

Project Title:  South Street Transformer Spare.

Project Description: This is a project to purchase a transfomer spare for the South Street and Franklin square 
transformers.  This is a 23 kV - 11.5 kV, 12.5 MVA.  

Project Status:

Responsible Person:  SHI, LIN Initiator:  Duarte, Eileen M

Spending Rationale:  System Capacity & Performance Funding Type:

Budget Class:  Reliability

Capital by Category:

Program Code:

Project Risk Score:  45 Project Complexity Score:  11

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  9/16/2013 Est Complete Date:  7/14/2014

Est In-Service Date:

As Of:  10/3/2017TTD Actuals:  $383,188

 Credits

 $0

 Total Removal

 $420

 Expense

 $0 $389,580

 CapitalCost Breakdown

 7/14/2014

 Justification / Risk Identification:

This transformer spare will provide coverage for 6 transformers at two substation locations - South Street and 
Franklin Square substations.  The primary reason for the purchase of this spare is due to the poor condition of 
transformer #2216 at South Street.  This transformer is in poor condition with no viable spare or mobile substation.  
The oil is contaminated and has a low breakdown voltage.  Due to the age of the unit (73) it is difficult to retrofill.  
There are elevated combustible gasses and the insulation is at the end of life.  The transformer is in need of 
replacement it is on the five year replacement list and watch list However since the station will be retired as a result

 Project Alternatives Considered:

 Project Scope:

Purchase a 23 kv - 11.5 kV, 12.5 MVA Delta-Delta transformer to be stored at South Street Substation.

 Closed

 Default

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Sub RI

 $390,000
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Purchase and replace the transformer.  This is not recommended due to the proposed eventual retirement of this 
station as a result of the Providence Study.

 Additional Notes:

The fiscal year 2014 budgeted dollars are in the capital plan under Project Funding No. C026058.
Re-sanction from $335K to $390K from Lin Shi. The approved full DOA $335,000 only accounts for transformer 
purchase price $325,000 and $10,000 labor cost. It was too low and didn't consider (1) the sales tax for major 
equipment (Transformer, around 7% tax rate), (2) the minor material purchase and installation $4000 (Furnish & 
install 4 sided chain link), and (3) sufficiant internal labor cost/transportation. The new estimate for total project cost is
$390 000

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  7/23/2014 11:29:45 Approver  nearyal

 Diconza, Glen LApprover 7/23/2014 13:42:28DateLine 2:

Line 3: Date  7/24/2014 18:01:35 Approver

Approver 8/11/2014 12:34:30DateLine 4:

Line 5: Date  8/14/2014 17:16:53 Approver

 Gavin, John E

 Constable, Ryan

 LaBarre, Alan T  DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Note: Fill data in the grey area and email form to Mario Carlino and the appropriate IP analyst.
        Gas - Tracy Nguyen
        Distribution - Janice Flynn
        Transmission - Matt Roby

*Date:
*Operating Company:
*PowerPlant Project Id:  
*Project Name: 
Project Engineer:
Project Manager:

Original Project Estimate
*Date of Original Sanction: 9/24/2013

Total Capex Opex Removal
$335,000 $335,000 $0 $0

Revised Project Estimate
Total Capex Opex Removal
$390,000 $389,580 $0 $420

Cash Flows
Previous FY Capex Opex Removal
$308,958 $308,538 $0 $420

Current FY Capex Opex Removal
$81,042 $81,042 $0 $0

FY+1 Capex Opex Removal
$0 $0 $0 $0

FY+2 Capex Opex Removal
$0 $0 $0 $0

Customer Contribution

Reason for Revision

7/14/2014

Project Sanction/Re-Sanction Form

New Project Estimated Completion Date: 

Version 8.5

Revised forecast either exceeds or is lower than the Approved Amount - Project Still In Process

Dan Falla
Lin Shi

7/14/2014
The Narragansett Electric Co.
C051625
South St. and Franklin Square Spare Transfermoer

Actual Spending either exceeds or is lower than the Approved Amount – Project is Complete

1
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Project Sanction/Re-Sanction Form

Reason for Increased Spending (Please expand the row height if box doesn't fit)

Low/High Estimate

External Forces (Permitting Requirements, Weather, Contractor Issues, etc)

In-service Dates
*Original In-service Date: 3/31/2014
*Revised In-service Date: 7/10/2014

Resource Allocation (Schedule, Delay, OT, or Contractor)

The approved full DOA $335,000 only accounts for transformer purchase price $325,000 and 
$10,000 labor cost. It was too low and didn't consider (1) the sales tax for major equipment 
(Transformer, around 7% tax rate), (2) the minor material purchase and installation $4000 (Furnish 
& install 4 sided chain link), and (3) sufficiant internal labor cost/transportation. The new estimate 
for total project cost is $390,000.                                                                                                

Change in Scope (Material, Labor or Other) 
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Lafayette Sub Transformer Replaceme

C051824
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C051824  USSC-14-223 v2

Revision:  5

Project Title:  Lafayette Sub Transformer Replaceme

Project Description: This is a project to replace the No. 1, 3 phase transformer at Lafayette substation due to 
asset condition issues.

Project Status:

Responsible Person:  HURLEY, KATHLEEN Initiator:  Duarte, Eileen M

Spending Rationale:  Asset Condition Funding Type:

Budget Class:  Asset Replacement

Capital by Category:

Program Code:

Project Risk Score:  35 Project Complexity Score:  19

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  9/25/2013 Est Complete Date:  4/1/2018

Est In-Service Date:

As Of:  10/3/2017TTD Actuals:  $996,378

 Credits

 $0

 Total Removal

 $49,000

 Expense

 $1,000 $1,900,000

 CapitalCost Breakdown

 4/1/2018

 Justification / Risk Identification:

This is a project to replace  the No. 1, 3 phase transformer Equipment ID #20837 at Lafayette Substation due to asset
condition.  The existing transformer is a 34.5 delta 0 degrees - 12.47Y/7.2 kV wye 30 degrees, 5/6.25 MVA.  The 
transformer is wet and contaminated.  The Furan Analysis indicates that the insulation system is deteriorated and 
near its end of life.  The transfomer is 56 years of age.  This unit has been on our transformer replacement list and is 
being proactively replaced due to a high liklihood of failure.  

 Project Alternatives Considered:

 Project Scope:

Replace the No. 1, 3 phase transformer Equipment No. 20837 with the same voltage and configuration rating but with
a larger capacity.  Replace with  a 34.5 kv delta - 12.47/7.2 wye 7.5/9/375 MVA transformer.  

Due to loading issues and the voltage regulators being the limiting element on the feeder, add an option to this CER 
to replace the 30F1 A, B and C phase regulators presently rated at 250 kVA with regulators rated 333 kVA.  

 open

 Default

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Sub RI

 $1,950,000
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<Enter data here>

 Additional Notes:

The dollars are budgeted under Project Funding Number C025803.

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  1/7/2016 11:44:03 Approver  carlim

ApproverDateLine 2:

Line 3: Date Approver

ApproverDateLine 4:

Line 5: Date Approver

 USSC Approver

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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Prov RI Survey/Repl UG sec. cables

C052686
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C052686

Revision:  3

Project Title:  Prov RI Survey/Repl UG sec. cables

Project Description: Replace radial underground secondary cable in a portion of the Jewelry District area in 
Providence.  Future replacements in the remainder of this area will be covered under the 
UG cable replacement program.

Project Status:

Responsible Person:  CURLEY, JOSEPH Initiator:  Duffy Jr, John F

Spending Rationale:  Asset Condition Funding Type:

Budget Class:  Asset Replacement

Capital by Category:

Program Code:

Project Risk Score:  36 Project Complexity Score:  14

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  12/16/2013 Est Complete Date:  3/31/2015

Est In-Service Date:

As Of:  10/3/2017TTD Actuals:  $492,913

 Credits

 $0

 Total Removal

 $35,000

 Expense

 $50,000 $440,000

 CapitalCost Breakdown

 12/31/2014

 Justification / Risk Identification:

This project proactively replaces aged radial underground secondary cable in a limited portion of the Jewelry District 
area of Providence.  Replacements in the remainder of the Jewelry District will be covered under the Rhode Island 
Underground Cable Replacement program beginning in FY16.

 Project Alternatives Considered:

 Project Scope:

Install approximately 4000 ft of 3-1/C-500 kcmil Cu XLPE 600 V cable and miscellaneous underground equipment.  
Remove approximately 4000 ft of underground 6000 V cable of various sizes and types.  Replace 7 solid manhole 
covers with slotted/vented covers.

 Closed

 DEFAULT

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Line RI

 $525,000
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<Enter data here>

 Additional Notes:

12/2013  Rev 1 by J. Duffy for budget purposes ($525K).
12/2013  Rev 2 by J. Duffy for eng/design ($50K).
6/17/14  Rev 3 CL for full-spend/construction ($525K).

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  6/17/2014 13:13:39 Approver  mokeym

 Diconza, Glen LApprover 6/25/2014 10:37:04DateLine 2:

Line 3: Date  6/25/2014 16:05:17 Approver

Approver 6/26/2014 08:48:15DateLine 4:

Line 5: Date  6/26/2014 14:28:47 Approver

 Constable, Ryan

 Pendrake, Robert C

 LaBarre, Alan T  DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 DOA - Distribution Lev

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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IRURD Rollingwood

C052964
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Project Revision Detail Report

Fund Project Number: USSC #:

Budget Version:

 C052964  USSC-17-281

Revision:  2

Project Title:  IRURD Rollingwood 

Project Description: Inject 10,000' of direct-buried URD cable and replace cable that can not be injected at 
Rollingwood URD off P.20 Angell Road in Lincoln, RI.

Project Status:

Responsible Person:  SARAIVA, JOAQUIM Initiator:  Cerulli III, John

Spending Rationale:  Asset Condition Funding Type:

Budget Class:  Asset Replacement

Capital by Category:

Program Code:

Project Risk Score:  36 Project Complexity Score:  17

 Project Schedule / Expenditures

Revision Status:

Est Start Date:  12/16/2013 Est Complete Date:  3/31/2018

Est In-Service Date:

As Of:  10/3/2017TTD Actuals:  $896,805

 Credits

 $0

 Total Removal

 $227,000

 Expense

 $76,000 $1,212,000

 CapitalCost Breakdown

 12/31/2017

 Justification / Risk Identification:

This URD was selected for proactive injection at the request of Operations as part of the URD Primary Cable strategy.

 Project Alternatives Considered:

 Project Scope:

Inject 10,000' of cable and replace cable that can not be injected.

 open

 Approved

5360-Narragansett Electric and Gas

P Electric Distribution Line RI

 $1,515,000
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Complete replacement for $2M.

 Additional Notes:

<Enter data here>

 Related Projects:

Project Number: Project Name:

 Approvals

Line 1: Date  8/2/2017 12:21:42 Approver  monted

ApproverDateLine 2:

Line 3: Date Approver

ApproverDateLine 4:

Line 5: Date Approver

 USSC Approver

 ***Project Authorization is for Approved Revision Total Estimated Cost +10%***
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