
 
 
 
 
 

ALSTOM Grid, Inc. 
One Power Lane 
Charleroi, PA 15022 
Phone: 724-483-7308 
Fax: 724-483-7771 
www.grid.alstom.com 

GRID 
PRODUCTS 
Circuit Breakers 

 

September 1, 2015 

 

City of Ocala      

   

Re: Enzian Substaiton  

 

Alstom Grid Reference: FL-USC-15486/1  

 

 

Thank you for your interest in Alstom Grid for your Power Circuit Breaker needs.  We have received your inquiry and are 

pleased to submit the following proposal in accordance with your specification and noted comments & clarifications. 

 

Alstom Grid is an industry leading manufacturer of high voltage circuit breakers with R&D and manufacturing facilities 

located in Charleroi, Pennsylvania.  Our facility is an Alstom Grid Center of Excellence for research and development, 

testing, and manufacturing of dead tank circuit breakers for worldwide distribution and is certified to ISO 9001-2008 and 

ISO 14001-2004. 

 

ALSTOM Grid is extremely interested in continuing a successful business relationship with City Of Ocala. ALSTOM 
is proposing similar breakers that were provided under City Of Ocala PO’s 73718, 73945, 74020, 74086, 74099, 
74100and ALSTOM Order’s No CX06916-CX07771-CX07885-CX08107-CX08162-CX08163 respectively. To further 
demonstrate our commitment, ALSTOM will provide (1) complementary trip coil, (1) close coil and (1) motor with 
receipt of an order. These coils and motors can be used for any of the circuit breakers that were purchased in the 
past. 
 

Our Charleroi, PA campus includes a fully functional research & development facility with a staff of over 20 engineers and 

technicians dedicated to product development.  This local development team ensures that new products are designed to 

meet the rigorous demands of the US power system.  The Alstom Grid R&D team also includes worldwide development 

with R&D centers in Kassel, Germany and Villeurbanne, France.  We have currently delivered over 20,500 circuit 

breakers from this factory since 1995. 

 

The Alstom Grid line of circuit breakers is developed with a family approach.  Common components such as mechanisms 

and interrupters are shared between the dead tank and live tank products providing a reduction in cost of ownership.  

Furthermore, our breakers are tested to ensure significant Close-Open mechanical operations without maintenance. 

 

Our uniquely qualified team includes industry leaders with decades of experience in the T&D world as well as the high 

voltage circuit breaker industry.  The members of the Alstom Grid team are available at any time and are dedicated 

together with our Charleroi staff of nearly 200 employees to providing you best in industry service and support. 

 

We do hope our offer will be of interest to you and look forward to hearing from you in the near future.   

 

Best Regards, 
 

 

George Muchesko 

Regional Sales Specialist 

george.muchesko@alstom.com  

(724) 483-7874 
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Item #1  

Four (4) 72.5 kV Dead Tank Circuit Breakers according to ANSI/IEEE standards for outdoor installation with 

mechanical spring operating mechanisms including support structures. 

 

 Type         DT1-72.5 FK F1 

 Rated nominal Voltage      69 kV 

 Rated maximum Voltage     72.5 kV 

 Frequency       60 Hz 

 Rated continuous current     1200 A 

 Rated short-circuit current     40 kA 

 Interrupting time       3 cycles 

 BIL         350 kV 

 Creep Distance/ Material / Color    74” / Porcelain / Gray 

 Insulating medium      SF6 

 Current transformers      (12) 1200:5 MR C400, TRF 2.0 

 Cabinet Enclosure Rating / Material    NEMA 3R / Painted Steel 

 Ambient temperature      -40°C to +40°C without tank heaters 

 Seismic Rating       Per IEEE 693-2005/ Low 

 Altitude        ≤ 3,300’ ASL 

 Control Voltage       48VDC 

 Motor Voltage       48 VDC 

 Alternate current circuit (lighting/heating):   120 / 240 VAC 

 

 Unit Price:        $34,825. – USD, FOB Jobsite, FL 

 

Extended Price:       $139,300. – USD, FOB Jobsite, FL 

 

Price Adder (6) 2000:5 MR C400 CTs (one per bushing)  $2,520.- USD, per breaker 

 

Features and Benefits 

 

 The DT1-72.5 FK F1 is qualified to M2 class for mechanical endurance in accordance with IEC 62271-100.  This 

rating qualifies the DT1-72.5 FK F1 mechanically for 10,000 Close-Open operations without maintenance. 

 The DT1-72.5 FK F1 is qualified to C2 class for capacitor switching in accordance with IEC 62271-100.  This 

rating qualifies the DT1-72.5 FK F1 for switching of capacitive loads with very low probability of re-strike. 

 The DT1-72.5 FK F1 shares the same operating mechanism platform as the DT1-38 FK F1, DT1-123/145/170 

FK F1 and DT1-245 P F1.  This allows for common components between the various voltage levels and increases 

familiarity for operations and maintenance personnel. 
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Features and Benefits (Cont’d) 

 

 Proprietary bushing sealing system improves SF6 gas tightness, guaranteeing SF6 loss is <0.5% per year. 

 

 
 

 
 

 Common mechanism and cabinet layout for all 38kV, 72.5kV, 145kV, 170 kV, and 245 kV circuit breakers. 
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Features and Benefits (Cont’d) 

 

Volumetric SF6 Gas Chamber 

 

The Alstom Grid automated testing process provides quantifiable data demonstrating a gas tight breaker further 

guaranteeing a leak-free circuit breaker.  All circuit breakers will be tested in the chamber providing the customer with 

circuit breakers qualified using state-of-the-art industry leading technology.  Alstom Grid is the ONLY manufacturer 

testing fully assembled breakers with this industry-leading technology. 
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Features and Benefits (Cont’d) 

 

 State-of-the-Art Hi-pot testing of fully assembled circuit breakers 

 Automated high voltage testing 
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Spare Parts 

 

We do not recommend any spare parts for start up; however, for the purpose of comparison, we are giving the prices 

for the following spares: 

 
Item # Parts Description DT1-72.5 Fk F1

Price per Unit in USD

a Trip Coil or Close Coil $105.-

b Spring Charging Motor $525.-  
 

We maintain all necessary spare parts in our stock.  For emergency spares, we recommend a spare coil and spring 

charging motor.  Prices of spare parts are valid only when they are ordered and delivered together with the circuit 

breaker.  Spares ordered separately will be subject to shipping charges. 

 

Special Tools 

 

No special tools are necessary for installation or maintenance of the breakers.  We do recommend, however, having 

one (1) of each of the following tools on site: 

 

 Handheld leak detector    $500.- USD 

 Gas regulator and fill hose set    One (1) included per order 

 

The cost of these special tools, unless otherwise stated, is not included in the breaker pricing. 

 

A slow close device was required for oil type breakers with interrupters with adjustable contact wipe.  On SF6 

interrupters, the contacts never need adjusted during the life of the breaker.  Therefore, the slow closing device does 

not add any functionality to the breaker. 

 

Field Service 

 

A field service representative is not included in the base price of the circuit breakers.  If service is required, pricing 

information is listed below. 

 

 Initial Trip (Travel time)       $1,950.- USD 

 Eight (8) hour day (time, lodging, meals & local transportation) $1,500.- USD 
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Comments, Clarifications, and Exceptions 

*  This offer is subject to the attached ALSTOM Grid, Inc. Terms & Conditions.  When uploading to the City of 

Ocala website there is no option to not agree with the City of Ocala Terms & Conditions and still be able to 

upload documents as required.   There for the Terms and Conditions attached will take precedence over the 

City of Ocala Terms and Conditions. 

Scope of Work: 

*   Delivery of February 1, 2016 can be met with a PO by September 10, 2015. 

* Liquidated damages will be $125.00 USD per day capped at five percent (5%) of the delayed portion of the 

contract.  

Exhibit A: 

4.A.1.g  Control drawings will be submitted electronically or if hard copy required on 11”x 17” paper. 

4.B   Standard Alstom Grid instruction book will be provided. 

6.A The warranty will be twenty four (24) months from installation or thirty (30) months from delivery date, 

whichever comes first. 

8.   Alstom Grid painting practices and procedures will be followed.  

Exhibit B: 

4.B.8  Not applicable. 

4.B.15  An external mechanical trip is not recommended, because it will not prevent operation of the circuit 

breaker during a low gas situation, which could severely damage the circuit breaker.  AREVA would 

propose to provide an external electrical trip with permissive control. 

4.D.1.C A latch check switch is not applicable to the proposed gas breakers since they do not incorporate a 

“collapsing” linkage and the trip latch restores itself fast enough to accomplish even a zero-time delay re-

close.  Therefore, it will not be provided. 

4.D.1.E  Windows for circuit breaker open/closed and charged/discharge indication will be plexiglass. 

4.D.1.F Two stainless steel ground pads will be provided. 

4.E.10. Lapse time meter not applicable. 

6. Delivery of February 1, 2016 can be met with a PO by September 10, 2015. 
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General Conditions 

Validity: Thirty (30) days after bid date. 

Delivery: Standard delivery is sixteen (16) to twenty (20) weeks after receipt of order.  All orders 

are subject to prior factory loading and material availability. 

Delivery Note: Delivery is based upon customer return of approved drawings in two (2) weeks.  Drawings 

will be submitted for approval four (4) to six (6) weeks after receipt of order. 

Shipping Point: Charleroi, PA. 

Terms of Delivery: Pricing is firm in USD, FOB FL jobsite.  Truck shipment to destination is limited to sites that 

are accessible by the vehicle in which the unit is shipped from the factory.  Unloading of the 

circuit breakers is to be provided by others. 

Payment Conditions: 100% NET 30 days upon receipt of breaker  

 All payments by wire transfer. 

Instruction Manuals: One instruction book is shipped inside the control cabinet of the breaker.   

Warranty: Twenty four (24) months after installation, not to exceed thirty (30) months after delivery. 

Warranties exclude wear and tear associated with normal circuit breaker operation, circuit 

breakers used in special applications not covered by ANSI C37.06, and circuit breakers that 

have exceeded the maximum allowable cumulated current.  Warranties are based on strict 

accordance with the maintenance instructions found in the breaker manual. 

Sales Tax: This offer does not include any sales tax (state, federal or local). 

Liquidated Damages: $125.-USD per day capped at 5% of delayed portion of the contract. 

 

Additional Milestone Payment Cancellation Charge 

(% of contract value) (% of contract value)

 16+ weeks before shipment 0.0% 0 – 2 weeks after receipt of order 5%

14 – 16 weeks before shipment 10.0% 2 – 4 weeks after receipt of order 10%

8 – 14 weeks before shipment 25.0% 8 – 14 weeks before shipment 40%

4 – 8 weeks before shipment 70.0% 4 – 8 weeks before shipment 60%

0 – 4 weeks before shipment

100% plus Storage Fees.

Short term storage of up to 4 

weeks is $450 per breaker per 

week.  Any storage fees in excess 

of 4 weeks will be quoted at the 

time of request.

0 – 2 weeks before shipment 100%

Schedule

(based on EXW factory)

Schedule

(based on EXW factory)

Delays:  In case of delay a progress payment will be due Cancellation:

 
 

The manufacturer shall not be liable for consequential or indirect damages such as loss of use, loss of profit, loss of 

contract, loss of production or any financial loss.  In addition, the total liability is limited to a maximum of the contract 

value.  The right for technical modifications is reserved.  
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General Comments  

 

The circuit breakers offered belong to a family of switchgear highlighted by the following features: 

 

 Third generation SF6 interrupter with advanced thermal effect interrupter. 

 Mechanical spring/spring operating mechanism. 

 More than 30,000 circuit breakers/switchers on order or in service since 1989, worldwide. 

 

A spring type operating mechanism is used to operate the circuit breakers.  The stored energy in the springs is 

sufficient to perform one (1) O-CO operation without recharging.  The tripping springs are automatically recharged 

after every C operation.  Duty cycle is O-0.3s-CO-10s-CO as standard. 

 

The breakers have NEMA four (4) hole bushing terminals, made of aluminum and arranged in a horizontal plane and 

NEMA two (2) hole, stainless steel, grounding pads located on opposite legs of the support structure.  Anchor bolts, 

terminal connectors and ground clamps are to be provided by others. 

 

The circuit breakers will be supplied with a minimum of 10 ‘a’ and 10 ‘b’ spare auxiliary contacts available for 

customer use.  These contacts are factory set and are not field inter-interchangeable or adjustable. 

 

The circuit breakers have one (1) common gas density monitoring system for the three (3) poles, located outside of 

the control housing, subject to ambient conditions.  This pressure sensitive, temperature compensated SF6 gas density 

monitor has two (2) contact settings for the following functions for falling density: (1) alarm, (2) functional lockout.  

The contact settings are adjusted at the factory; therefore, they require no calibration and should not be adjusted in 

the field. 

 

The circuit breakers have a common gas piping system with a common fill valve located outside of the control cabinet, 

and self-sealing type isolation valves are provided on each tank to facilitate the removal of gas from a single tank. 

 

In the event of a loss of supply to the motor, a hand crank is included with each breaker to manually charge the 

spring. 

 

The breakers will be shipped on a low step-deck or flatbed truck with bushings assembled and partially gas filled, 

thereby eliminating the need for a vacuum pump on site.  On-site assembly consists of topping off with SF6 gas and 

mounting the lower legs of the support structure. 

 

The proposed circuit breakers have been tested according to applicable ANSI/IEEE standards. Type tests have been 

performed previously on a similar unit.  A set of routine tests, also according to ANSI/IEEE standards, will be 

conducted on the circuit breakers prior to shipment from our factory in Charleroi, PA.  A repetition of any of these tests 

or the inclusion of a test or testing procedure not covered in these standards or on our Routine Testing Report is not 

included in the price of the circuit breakers. 

 

The cost of routine equipment testing at our facility is included in the breaker pricing.  All other costs (i.e. travel, 

lodging, and meal expenses) associated with witness testing are not included. 
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Key Features of the Circuit Breakers 

 

Circuit Breaker 

 

 Interrupter tanks are high strength, single piece cast aluminum 

 Suitable for three (3) phase auto-reclosing 

 SF6 gas for the first filling is included in this item 

 SF6 density monitor with color scale 

 SF6 loss <0.5  % per year 

 

Operating Mechanism 

 

 Anti-pumping device 

 Anti-condensation heater 

 Two (2) independent trip coils, one (1) closing coil 

 Local mechanical C/O-operation 

 Aluminum access plate for conduit entrance 

 Removable door of housing with provisions for padlocks 

 Breaker position and spring charge indicators included 

 

Bushing Current Transformers (BCT’s) 

 

 Each core of each single-phase current transformer is magnetically independent. 

 Costs associated with the type testing of the BCT’s are not included in the breaker pricing. 

 Actual tap arrangements are to be re-confirmed by the user at time of order placement. 

 Thermal Rating factor ≥ 2.0 

 

 

 

 

 

 



C -1 

Exhibit C 

 RATINGS AND PROPOSED DELIVERY DATE 

69KV - 1200AMP 

Description of Operating Mechanism

Description of Stored Energy

Current Transformer Manufacturer 

Number of Current Transformers /Accuracy Class

Maximum CT Quantity for Space Available 

Bushing Manufacturer 

Bushing Type /Designation (Composite bushings, 

if proposed, must be identified as an exception and 

shall not be included in the base bid. 

External Creepage Distance, Phase to Ground (in)

External Striking Distance, Phase to Ground (in)

Phase Spacing (in)

Net Weight of Complete Circuit Breaker (lbs)



C -2 

RECOMMENDED SPARE PARTS:   

(USE AN ADDITIONAL SHEET IF NEEDED) 

Description Part Number

EQUIPMENT DELIVERY SCHEDULE 

The City of Ocala requires Delivery of equipment, as defined in Exhibit B – Technical Specifications within the date 

listed below.  The Bidder proposes to complete Delivery of Items, as listed below, including an allowance for 

review of shop drawings as stated in Exhibit B, section 5, (Submittals and Review). The bidder understands proposed 

delivery times longer than stated above may be grounds for rejection of bid. 

 Delivery Required  Proposed Delivery Date 

   Item No.  Description    Not Later Than  

1. Circuit Breaker, 69 KV, 1200 Amp    February 1, 2016         ___________________________ 

2. Current Transformers (CT’s) for 69 KV, C.B.   February 1, 2016  ___________________________ 

(shall fit awarded breaker)

3. Spare parts (Optional)   February 1, 2016        ___________________________ 



















Dead tank circuit breaker for 72.5 kV
DT1-72.5  

l

Flexibility for new and retrofit applications
The compact DT1-72.5 design can be used in new or retrofit applications. The 3-pole circuit 
breaker forms a complete, fully assembled, factory-tested, transportable unit. The on-site 
installation requires only a few simple steps. 
For installations where truck shipment is impossible, the DT1-72.5 can be readied for standard 
container shipment as a fully assembled unit.

A rugged performer
Thanks to its robust design, the DT1-72.5 is 
a highly reliable circuit breaker even under 
the most severe operating conditions and is 
tested to meet or exceed ANSI and IEC 
standards, including the more difficult 
aspects of the ANSI/IEEE 1979 and 2000 
standards.

One of the keys to safety in your substation is the circuit breaker. Safety can be ensured by using the DT1 
circuit breaker, a product based on state-of-the-art technology and manufactured in the modern 
production facilities of a company that you can trust - Alstom Grid. 

Alstom Grid's's advanced thermal-assisted 
interrupters, leak resistant cast aluminum 
enclosures and durable low energy spring-
operated mechanisms characterize the DT 
series. 
More than 80,000 circuit breakers with 
thermal-assisted interrupters and FK 
spring-operated mechanisms have been in 
service since 1989.

Quality
Alsom Grid designs, manufactures, tests and
delivers its circuit breakers in accordance 
with ANSI and IEC standards, maintaining 
a quality assurance system according to 
ISO-9001 and ISO-14001.

Unique performanceUnique performanceUnique performanceUnique performance
The DT1-72.5 is suitable for applications up to nameplate ratings, including definite purpose 
ratings and is uniquely qualified under the latest ANSI IEC standards as C2 class for capacitor 
switching (very low restrike probability) and reactor switching applications. Extensive 
mechanical operation design testing ensures trouble-free operation for the lifetime of the circuit 
breaker. Intensive production leak testing ensures superior in-service SF6 performance.

 CIRCUIT BREAKERS

http://www.astom.com/grid


2

Installation and maintenance
The DT1-72.5 is factory tested and adjusted. It does not need any "special tools" for installation. With a self-contained adjustable support structure, it is recognized 
worldwide as an easy to install circuit breaker. Thanks to the low-energy mechanism and lifetime lubricants, the DT series is virtually maintenance-free.

CIRCUIT BREAKERS

Alstom Grid Worldwide Contact Centre
www.alstom.com/grid/contactcentre/
Tel: +44 (0) 1785 250 070
www.alstom.com

DT1-72.5l

http://www.alstom.com/grid
mailto:contact.centre@grid.alstom.com
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 HVCB Line Card 
 High Voltage Circuit Breakers 
 

ALSTOM Grid Inc. offers a comprehensive portfolio of high voltage circuit breakers designed and tested to 

meet the rigorous demands of the North American power system 
 

Product  Ratings Features 

DT1-38FK F1 

 

 Up to 38kV 

 1200A to 3000A 

 40kA, 3 cycles 

 FK3-1 SPRING/SPRING mechanism 

 Gang Operated  

DT1-72.5FK F1 

 

 72.5kV 

 1200A to 3000A 

 40kA, 3 cycles 

 FK3-1 SPRING/SPRING mechanism 

 Gang Operated 

DT1-72.5FK F1 

 

 72.5kV 

 1200A to 3000A 

 40kA, 3 cycles 

 FK3-1 SPRING/SPRING mechanisms 

 Independent Pole Operation (IPO) 

 Optional Synchronous Control for 

Point-on-Wave Switching 

DT1-123FK F1 

DT1-145FK F1 

DT1-170FK F1 

 

 123kV, 145kV, 170kV 

 1200A to 3000A 

 40kA, 3 cycles 

 FK3-1 SPRING/SPRING mechanism 

 Gang Operated 

DT1-123FK F3 

DT1-145FK F3 

DT1-170FK F3 

 

 123kV, 145kV, 170kV 

 1200A to 3000A 

 40kA, 3 cycles 

 FK3-1 SPRING/SPRING mechanisms 

 Independent Pole Operation (IPO) 

 Optional Synchronous Control for 

Point-on-Wave Switching 

DT1-145 63 

 

 123kV, 145kV 

 1200A to 4000A 

 63kA, 3 cycles 

 FK3-4 SPRING/SPRING mechanism 

 Gang Operated 

DT1-245P F1 

 

 Up to 253kV 

 1200A to 4000A 

 40kA, 3 cycles 

 FK3-4 SPRING/SPRING mechanism 

 Gang Operated 

 Optional 2 cycle performance 

DT1-245P F3 

 

 Up to 253kV 

 1200A to 4000A 

 40kA, 3 cycles 

 FK3-1 SPRING/SPRING mechanisms 

 Independent Pole Operation (IPO) 

 Optional Synchronous Control for 

Point-on-Wave Switching 

DT1-245 F3 

 

 Up to 253kV 

 1200A to 5000A 

 63kA, 3 cycles 

 SPRING/SPRING mechanisms 

 Independent Pole Operation (IPO) 

 Optional Synchronous Control for 

Point-on-Wave Switching 



 

  

HVCB Line Card 
 

Production Testing for SF6 Gas Tightness (38kV to 362kV) 
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Product  Ratings Overview 

DT1-362 F3 

 

 362kV 

 1200A to 5000A 

 63kA, 2 cycles 

 FK3-6 SPRING/SPRING mechanisms 

 Independent Pole Operation (IPO) 

 Optional Synchronous Control for 

Point-on-Wave Switching 

DT2-550 H3 

DT2-550 F3 

 

 550kV 

 1200A to 5000A 

 63kA, 2 cycles 

 Hydraulic Mechanisms 

 Independent Pole Operation (IPO) 

 Optional Point-on-Wave Switching  

 Optional Closing Resistors 

 Optional Spring/Spring Mechanisms 

GL3 Series  

Live Tank 

 

 72.5kV to 800kV 

 1200A to 4000A 

 Up to 63kA, 3 cycles 

 Circuit switcher performance with 

superior circuit breaker ratings 

 FK3-x SPRING/SPRING mechanism 

 Independent Pole Operation (IPO) 

 Or Gang Operated (voltage dependent)  

CABA 

 

 72.5kV to 800kV 

 1200A to 4000A 

 Up to 63kA, 3 cycles 

 Circuit Breaker performance in 

a Circuit Switcher footprint  

 FK3-x SPRING/SPRING mechanism 

 Independent Pole Operation (IPO) 

 Or Gang Operated(voltage dependent)  

 Optional Disconnect Switch 

GL314 BPS 

Bypass Switch 

 

 Up to 800kV system voltage 

 Up to 170kV across the gap 

 Making Current 120kAp 

 Insertion Current 5000A 

 Insertion Voltage 300kVp 

 Series Capacitor Bypass Protection 

 FK3-2 SPRING/SPRING mechanism 

 Independent Pole Operation 

HYpact 

 

 123kV, 145kV, 170kV 

 1200A to 3000A 

 40kA, 3 cycles 

 Hybrid compact switchgear 

assembly 

 FK3-1 SPRING/SPRING mechanism 

 Gang Operated 

 Endless configurations –breakers, 

disconnect switches, CTs, VTs, cable 

connections. 

g
3
 

 

 Ratings are product and 

customer specific.  

 SF6 Free 

 Global Warming Potential 98% lower 

than SF6 gas 

 Circuit Breaker, GIL/GIB, GIS, 

Instrument Transformer applications 

CBWatch-3 

 

 Circuit Breaker Monitoring 

 IEC 61850 8.1 ( DNP3 option) 

 Permanent real time monitoring of 

operational parameters of CB 

 Synthetic condition assessment of 

critical equipment.  

SynchroTeq 

Plus by Vizimax 

 

 Cabinet mounted or Rack 

Mounted 

 Point-on-wave trip/close 

 capacitors, reactors, transformers 
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SF6 Gas Integrity 
 

Production Testing for SF6 Gas Tightness (38kV to 362kV) 
 

Alstom Grid has perfected an industry best testing system which not only confirms SF6 gas tightness but 

also quantifies the exact emission rate, with accuracy of 0.2 grams per year, for every dead tank circuit 

breaker produced in our Charleroi, Pennsylvania factory. 
 

 
 

Alstom Grid’s proprietary technology utilizes photo-acoustic infrared spectroscopy which is the highest possible 

sensitivity method for leak detection.  Our technology provides: 
 

 Sensitivity 5,000 times greater than “bubble” test or infrared camera. 

 Sensitivity 10 ten times greater than helium mass spectrometer method with accuracy of 0.2 grams 

per year compared to 2 grams per year.   

 Every breaker produced is tested fully assembled with bushings installed (as-delivered condition for 

domestic delivery) while helium mass spectrometer only tests smaller components such as castings. 

 High accuracy measurement of under 0.5% per year leakage rate in a production environment. 
 

    



 

  

SF6 Gas Integrity 
 

Production Testing for SF6 Gas Tightness (38kV to 362kV) 
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Every dead tank circuit breaker produced in the Charleroi, Pennsylvania factory from 38kV to 362kV is tested 

with Alstom Grid proprietary technology in use since 2010 at this site.  The graph shown below illustrates the 

dramatic improvement realized after implementation of 72.5kV production testing.   

 

 
 

 

Multiple chambers allow for high efficiency testing of every fully assembled dead tank circuit breaker from 

38kV to 362kV. 
 

 

 

 

Production Testing (Shown with Chamber Doors Open) 

362kV (Left), 145kV (Center), 72.5kV (Right) 

 Sample Test Results 

Leak (Above) and No-Leak (Below) 

   

Alstom Grid’s commitment to reducing SF6 emissions extends from our robust designs with high grade 

gaskets to testing and certification.  Our continuing efforts provide for quantifiable reduction in SF6 

emissions for our customers resulting in industry leading reliability and lower cost of maintenance. 
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           ALSTOM Grid  
                                                                                                                         10 Paluso Drive 
                                       Charleroi PA, USA   
                                      15022        

ALSTOM GRID TRAINING 

Dead Tank Circuit Breaker 
Model DT1 – from 72.5kV to 245kV 

 

Who Should Attend:  Operation, maintenance and technical personnel. 

 

What Will You Learn:  At the end of the training session, the participants will: 

 

 Understand the basics of SF6 Dead Tank Circuit breaker technology including theory 

and operation interrupters and spring mechanisms 

 Understand the maintenance procedures related to the Dead Tank Circuit Breakers and 

its control; 

 Be able to safely perform basic maintenance tasks  

 

   
Duration & cost:  2 days - $625 person/day 

      *Price is for 5 or more participants 

 

Location:   ALSTOM Grid Dead Tank Circuit Breaker Center of Excellence:  Charleroi, PA, USA 

 

Training can also be given at your location, please contact us for details 

 

Training Type:    60% Practical, 40 % Theoretical 

  With multimedia support 

 Information: 

 
To schedule training please contact the Alstom Grid Technical Institute at: 

 By email : technical.institute@alstom.com 

 By phone : 865-719-0844 

 



TRAINING 

                ALSTOM Grid  
                                                                                                                         10 Paluso Drive 
                                       Charleroi PA, USA   
                                      15022                     
 

ALSTOM GRID TRAINING 
 

Dead Tank Circuit Breaker 
DT1 from 72.5kV to 245kV  

TRAINING CONTENT 

The 2-day program is dedicated to operation, maintenance and technical personnel; with hands on exercises on actual 

circuit breaker elements.  The training program can be customized to the participants own requirements with advance 

notice. 

 

    PART 1 

 Welcome 

 Introductions and overview of agenda and 
objectives 

 Circuit breaker technology 

 Design and advantages; 

 Range of application. 

 SF6 

 Properties and cautions; 

 Video 

 SF6 Interruption 

 Puffer technology; 

 Operating principles. 

 SF6 Gas system 

 SF6 Filling; 

 SF6 monitoring; 

 Application work. 

 Mechanism work shop. 

 

 

 

 

 

 

 

 

 

    PART 2 

 Spring mechanism 

 Technology; 

 Operation Principles; 

 Operation linkage; 

 Periodic inspections; 

 CTs and Controls 

 Characteristics; 

 Relaying; 

 Trouble shooting. 

    PART 3 

 Maintenance & servicing 

 Installation / Maintenance; 

 Scheduling Maintenance; 

 Instruction manual overview; 

 Workshop. 

 Spare Parts 

 Strategic components & Wearing parts; 

 Parts ordering. 

 Conclusion 

 Time dedicated to answer specific  

questions. 
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1 Revised BCT wiring schematic/notes on sheet 10 W.Holt A.Izvorean 04/23/14

SLUG

STANDARD ANSI DESIGNATIONS

01CS  BREAKER CONTROL SWITCH 
23  THERMOSTAT 
23X  HEATER CONTACTOR 
27X  LOSS OF POWER RELAY 
30  ANNUNCIATOR 
37  UNDERCURRENT ALARM 
43L/R  LOCAL / REMOTE TRANSFER SWITCH 
49  MOTOR THERMAL OVERLOAD 
52a,b BREAKER AUXILIARY SWITCH 
52C  CLOSE PUSHBUTTON 
52CC  BREAKER CLOSE COIL 
52T  TRIP PUSHBUTTON 
52TC  BREAKER TRIP COIL 
52X  CLOSING RELAY 
52Y  ANTIPUMP RELAY 
52-MON  BREAKER CONDITION MONITOR 
63G  SF6 PRESSURE / DENSITY GAUGE 
63GX  SF6 PRESSURE / DENSITY RELAY 
69  PERMISSIVE CONTROL SWITCH 
69-KI  KEY INTERLOCK 
74CC  CLOSE COIL MONITOR 
74TC  TRIP COIL MONITOR 
79X  RECLOSE DELAY RELAY 
83X  MOTOR TRANSFER CONTACTOR 
88  MOTOR 
88F  MOTOR FAILURE ALARM 
88LS  MOTOR LIMIT SWITCH 
AIL  AMBER INDICATOR LIGHT
GIL  GREEN INDICATOR LIGHT 
RIL RED INDICATOR LIGHT 
HTR  HEATER 

DOOR SWITCH

FUSED DISCONNECT,
SLUGGED

CONTACT,
NORMALLY CLOSED

DENSITY MONITOR

CONTACT,
NORMALLY OPEN

FUSE PULLOUT, SLUGGED

FUSE BLOCK

FUSED DISCONNECT

FUSE BLOCK, SLUGGED

CABINET LIGHT

CIRCUIT BREAKER

COIL

CONNECTOR

FUSE PULLOUT

TOGGLE SWITCH

THERMAL OVERLOAD

RESISTOR/ HEATER

KNIFE SWITCH

THERMOSTAT

AUXILIARY TERMINAL BLOCK

TERMINAL BLOCK

PUSHBUTTON

CHARGING MOTOR

TRANSFORMER

INDICATOR LIGHT

SECOND
DESTINATION
IF APPLICABLE

DESTINATION
PIN
NUMBER

DESTINATION
DEVICE
DESIGNATION

SOURCE
PIN
NUMBER

ES:A1ES:1428

WIRING KEY

DROP OUT
PANEL

MECHANISM

TOP VIEW OF CONTROL CABINET

CONTROL STATION

RELAY PANEL

CONTROL TERMINALS

BCT TERMINALS

GROUND BAR

222636
Information Only
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MAX CONT.
PWR 4W

MAX CONT.
PWR 4W

MAX CONT.
PWR 4W

b

b

b
b

a

a

ba

ba

b

+

+

b

b

TB9
102

TB9
101

TB10
119

TB10
118

TB10
117

TB10
116

TB10
115

TB10
114

TB10
113

TB10
112

TB10
111

FU1
15A

3 4

FU1
15A

1 2

3 4

SW1

1 2

SW1

EA
63GX1

31

32

EA
63GX1

21

22

EA
63GX1

13

14

A1

A2

EA
63GX1

ES
52Y

21

22

ES
52Y

13

14

A1

A2

ES
52Y

3

4

EGA
63G
47.9 psig

4D

4W
AT2

3W

3D
AT2

MC
52CC
5.6 OHM

1

2

ME
52TC2
5.6 OHM

1

2

MD
52TC1
5.6 OHM

1

2

MB1
88LS

9

10

MA1
52-1

13

14

MA1
52-1

11

12

MA1
52-1

9

10

MA1
52-1

3

4

MA1
52-1

1

2

MA2
52-2

9

10

MA2
52-2

1

2

TB1
4

TB1
3

TB1
2A

TB1

1A

TB1
2

TB1
1 TB2

9AR

TB2
9A

TB2
9R

TB2
9

TB2
8

TB2
7R

TB2
7

TB3
18

TB3
17

TB3
13

6D

6W
AT1

5W

5D
AT1

4D

4W
AT1

3W

3D
AT1

EML
88F

A1

A2

B1

TB9
110

TB9
109

TB9
100

MB1
88LS

13

14

MB1
88LS

7

8

1

2

EE
52T1

A

B

RE
79X

TB9
108

TB9
107

MB1
88LS

11

12

D

4 C

RE
79X

1W

1D
AT1

2D

2W
AT1

2

1 3

RE
79X

LA1
69

1

2

MA3
52-3

11

12

TB7
80

TB7
79

MA3
52-3

13

14

OPTIONAL
CUSTOMER
LOCKOUT

SET RECLOSER
AT NO LESS
THAN 20 CYC.

CUSTOMER
REMOTE
CLOSE

REMOTE
OPEN
INDICATION

CUSTOMER
REMOTE
TRIP

ADD JUMPER
TO TRIP ON
 LOW SF6

NOTES:
1)  ALL DEVICES SHOWN IN DE-ENERGIZED POSITION
2)  BREAKER SHOWN IN OPEN POSITION
3)  SF6 SHOWN AT ZERO PRESSURE
4)  CLOSING SPRING SHOWN IN CHARGED POSITION

GIL

48 VDC

RIL

48 VDC

CLOSE CIRCUIT TRIP CIRCUIT

SPARE TRIP COIL

SET TDPU
AT 20 SEC

SET TDPU
AT 20 CYC

EXTERNAL TRIP
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a

a

a

ba bbb aaa b

aaa

a

b a b

TB5
60

TB5
59

TB5
58

TB5
57

TB5
56

TB5
55

TB5
54

TB5
53

TB5
52

TB5
51

TB6
72

TB6
71

TB6
70

TB6
69

TB6
68

TB6
67

TB6
66

TB6
65

TB6
64

TB6
63

TB7
84

TB7
83

TB7
82

TB7
81

TB7
78

TB7
77

TB7
76

TB7
75

TB9
106

TB9
105

TB9
104

TB9
103

TB9
99

TB10
120

FU2
20A/SLUG

3 4

FU2
20A/SLUG

1 2

EA
63GX1

53

54

5

6

EGA
63G
47.9 psig

1

2

EGA
63G
52.2 psig

T1

T2

M1
88
120VAC
1.6 kW

DT1
49

21

22DT1

10-16A
49

5

6

DT1

10-16A
49

3

4

DT1

10-16A
49

1

2

6D

6W
AT2

5W

5D
AT2

2D

2W
AT2

1W

1D
AT2MB1

88LS
5

6

MB1
88LS

3

4

MB1
88LS

1

2

MA1
52-1

15

16

MA1
52-1

7

8

MA2
52-2

15

16

MA2
52-2

13

14

MA2
52-2

11

12

MA2
52-2

7

8

MA2
52-2

5

6

MA2
52-2

3

4

MA3
52-3

9

10

MA3
52-3

7

8

MA3
52-3

5

6

MA3
52-3

3

4

MA3
52-3

1

2

TB1
6

TB1
5

TB1
2B

TB1
1B

TB2
10

TB3
25

TB3
24

TB3
23

TB3
22

TB3
21

TB3
20

TB3
19

EA
63GX1

61

62

EA
63GX1

83

84

EA
63GX1

71

72

EML
88F

12

11

14

TB4
28

TB4
29

TB4
30

TB4
31

TB4
32

TB4
33

TB4
34

TB4
35

TB4
36

MA3
52-3

15

16

TB1
B1

TB1
B2

TB2
10A

TB2
11

TB2
11A

TB2
B3

TB3
26

TB3
27

TB4
37

TB4
38

TB4
39

TB7
85

TB7
86

TB10
121

TB10
122

MA4
52-4

1

2

MA4
52-4

9

10

TB6
73

TB6
74

TB5
61

TB5
62

120VAC

CUSTOMER ALARMS

SPARE AUXILIARY SWITCHES FOR CUSTOMER USE

LOW GAS
LOCKOUT

LOW GAS
ALARM LOW GAS

LOCKOUT

MOTOR CIRCUIT

SPARE TERMINAL BLOCKS FOR CUSTOMER USE

MOTOR
TROUBLE

SPARE MOTOR
LIMIT SWITCH 
CONTACT

LOW GAS
LOCKOUT

MOTOR EXCESSIVE
RUN TIME ALARM

NOTES:
1)  ALL DEVICES SHOWN IN DE-ENERGIZED POSITION
2)  BREAKER SHOWN IN OPEN POSITION
3)  SF6 SHOWN AT ZERO PRESSURE
4)  CLOSING SPRING SHOWN IN CHARGED POSITION
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1 Revised BCT wiring schematic/notes on sheet 10 W.Holt A.Izvorean 04/23/14

1 - LINE
2 - NEUTRAL
3 - GND
4 - LOAD LINE
5 - LOAD NEUTRAL

GND L1
L1

L1

L2

LS1
1

2

TH1

45-90 F
(7-32 C)

1

2

PL1
120 VAC

12

3

4

5

20 A

FU3
15A

1 2

TBA1
41

H1

95 W
150 OHM

3

4

H1

95 W
150 OHM

1

2

7 EGA
63G

4D

4W
HT1

3W

3D
HT1

2D

2W
HT1

1W

1D
HT1

7D

7W
AT2

GND1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

TBA1
40

GND TH1

FU4
20A

1 2
TBA2
43

TBA2
44

120 VAC

CABINET HEATERS

 PHASE (HOT) WIRE

NEUTRAL  WIRE

 PHASE (HOT) WIRE

120 VAC

NOTES:
1)  ALL DEVICES SHOWN IN DE-ENERGIZED POSITION
2)  BREAKER SHOWN IN OPEN POSITION
3)  SF6 SHOWN AT ZERO PRESSURE
4)  CLOSING SPRING SHOWN IN CHARGED POSITION

NEUTRAL  WIRE

AUX CIRCUIT
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1 2 3 4 5 6 7 8 9 10 11 12

13 14 15 16 17 18 19 20 21 22 23 24

TB5

5
151

5
252

5
353

5
454

5
555

5
656

5
757

5
858

5
959

6
060

6
161

6
262

M
A

1
:7

M
A

1
:8

M
A

1
:1

5

M
A

1
:1

6

M
A

2
:3

M
A

2
:4

M
A

2
:1

1

M
A

2
:1

2

M
A

2
:5

M
A

2
:6

M
A

4
:1

M
A

4
:2

TB6

6
363

6
464

6
565

6
666

6
767

6
868

6
969

7
070

7
171

7
272

7
373

7
474

M
A

2
:1

3

M
A

2
:1

4

M
A

2
:7

M
A

2
:8

M
A

2
:1

5

M
A

2
:1

6

M
A

3
:1

M
A

3
:2

M
A

3
:9

M
A

3
:1

0

M
A

4
:9

M
A

4
:1

0

TB7

7
575

7
676

7
777

7
878

7
979

8
080

8
181

8
282

8
383

8
484

8
585

8
686

M
A

3
:3

M
A

3
:4

M
A

3
:5

M
A

3
:6

M
A

3
:1

3

M
A

3
:1

4
T

B
2

:9
A

,E
A

:A
2

M
A

3
:7

M
A

3
:8

M
A

3
:1

5

M
A

3
:1

6

TB9

9
999

1
0
0

100

1
0

1
101

1
0
2

102

1
0
3

103

1
0
4

104

1
0
5

105

1
0
6

106

1
0
7

107

1
0
8

108

1
0
9

109

1
1
0

110

M
B

1
:1

3

M
A

1
:1

3

M
A

2
:9

M
B

1
:1

D
T

1:
4

M
B

1
:4

D
T

1:
5

M
B

1
:5

M
B

1
:6

M
B

1
:1

1
R

E
:D

M
A

3
:1

2
R

E
:A

M
B

1
:7

S
W

1
:2

,A
T

2
:3

W

M
B

1
:1

4
,M

B
1

:8
E

M
L

:A
1

TB10

1
1

1
111

1
1
2

112

1
1
3

113

1
1
4

114

1
1
5

115

1
1
6

116

1
1
7

117

1
1
8

118

1
1
9

119

1
2
0

120

1
2

1
121

1
2
2

122

M
A

1
:1

E
S

:1
3

,R
E

:3

M
A

1
:2

E
S

:A
1

A
T

1
:1

W
R

E
:C

M
B

1
:1

0
,M

A
1
:1

2
E

S
:A

2,
T

B
1:

4

M
A

1
:1

1
T

B
3:

13

M
A

1
:3

E
A

:3
2

A
T

1
:4

W
T

B
2:

9A

M
A

2
:1

A
T

1
:6

W

TBA1
40

41

42

FU3:1

HT1:2W

GND1

1
2
4

TH1:GND
PL1:3,L1:GND
AT2:7W

TB1
11

22

1A1A

2A2A

1B1B

2B2B

33

44

55

66

B1B1

B2B2

TB1:1A,FU1:1

TB1:2A,FU1:3

SW1:1,TB1:1

SW1:3,TB1:2

FU2:1

FU2:3

FU1:2

TB10:114,RE:B

TB2
77

7R7R

88

99

9R9R

9A9A

9AR9AR

1010

10A10A

1111

11A11A

B3B3

TB2:7R TB2:8

TB2:7

LA1:1 TB2:7

EA:31

EA:31,EE:2

TB10:117,TB7:80

EA:13,EE:1

TB3
1313

1717

1818

1919

2020

2121

2222

2323

2424

2525

2626

2727

TB10:115

EA:14

EA:32

AT2:5W

AT2:6W

AT2:1W

AT2:2W

DT1:21

DT1:22

TB4
2828

2929

3030

3131

3232

3333

3434

3535

3636

3737

3838

3939

EML:12

EML:14

EML:11

EA:53

EA:61

EA:54

EA:83

EA:71

EA:84

TBA2
43

44

45

FU4:1

PL1:2

 TERMINAL BLOCK WIRING

NOTES:
1)  ALL  WIRING TO BE 12GA GRAY SIS VW1
2)  ALL  GROUND WIRING TO BE 12GA GREEN SIS VW1
3)  WIRE MARKERS TO BE SHRINK-TYPE AND TO SHOW
     SAME-END/OPPOSITE-END DESIGNATION
4)  WIRE LUGS ARE TO BE BURNDY TYPE NON-INSULATED "YAV"
     (EXCEPT FOR DEVICES THAT DO NOT ACCEPT
     RING-TYPE TERMINALS)
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L2

WATTAGE -

L1

GND

1

2

1

WATTAGE - 2X
RESISTANCE - 2X

2

3

4

1 3 5

6427

STANDARD CABLE COLORS
1 - BLK
2 - RED
3 - BLU

4 - ORA
5 - WHT
6 - WHT/BLK or BRN

7 - GRN

T1

T2

MOTOR VOLTAGE -
WATTAGE -

1

2

COIL VOLTAGE -
COIL RESISTANCE -

1

2

COIL VOLTAGE -
COIL RESISTANCE -

1

2

COIL VOLTAGE -
COIL RESISTANCE -

9

b

10

11

b

12

13

b

14

15

b

16

a

2

1

a

4

3

a

6

5

a

8

7

9

b

10

11

b

12

13

b

14

15

b

16

a

2

1

a

4

3

a

6

5

a

8

7

9

b

10

11

b

12

13

b

14

15

b

16

a

2

1

a

4

3

a

6

5

a

8

7

9

b

10

11

b

12

13

b

14

15

b

16

a

2

1

a

4

3

a

6

5

a

8

7

2

5

VOLTAGE -
AMP RATING -

1 - LINE
2 - NEUTRAL
3 - GND
4 - LOAD LINE
5 - LOAD NEUTRAL

1

3

4

1

COLOR -

2

3

4

1

2

3

4

9

b

10

11

b

12

13

b

14

15

b

16

a

2

1

a

4

3

a

6

5

a

8

7

L1

40 W

L1
L2

GND

LS1:2
PL1:5
GND1:2

LS1
1
2

PL1:4
L1:L1

H1

150 OHM
95 W

1
2
3
4

HT1:1D
HT1:2D
HT1:3D
HT1:4D

EGA 63G

47.9 psig 47.9 psig

1
2
3
4
5
6
7

AT2:1D
AT2:2D
AT2:3D
AT2:4D
AT2:5D
AT2:6D
AT2:7D52.2 psig

M1 88

1.6 kW
120VAC

T1
T2

MB1:2
MB1:3

HT1

1W1D

2D 2W

3W3D

4D 4W

5W5D

6D 6W

TH1:2H1:1

H1:2 HT1:4W,TBA1:41

TH1:1,FU3:2H1:3

H1:4 HT1:2W

MC 52CC

5.6 OHM
48 VDC

1
2

AT1:1D
AT1:2D

ME 52TC2

5.6 OHM
48 VDC

1
2

AT1:5D
AT1:6D

MD 52TC1

5.6 OHM
48 VDC

1
2

AT1:3D
AT1:4D

MB1 88LS
1
2
3
4
5
6
7
8

9
10
11
12
13
14

TB9:103
M1:T1
M1:T2
TB9:104
TB9:105
TB9:106
TB9:109
TB9:110

MA1:10
TB10:114
TB9:107
MA3:11
TB9:100
TB9:110

MA1 52-1
1
2
3
4
7
8
9

10

11
12
13
14
15
16

TB10:111
TB10:112
TB10:116
AT1:3W
TB5:51
TB5:52
AT1:2W
MB1:9

TB10:115
TB10:114
TB9:101
AT1:3W
TB5:53
TB5:54

MA2 52-2
1
2
3
4
5
6
7
8

9
10
11
12
13
14
15
16

TB10:118
AT1:5W
TB5:55
TB5:56
TB5:59
TB5:60
TB6:65
TB6:66

TB9:102
AT1:5W
TB5:57
TB5:58
TB6:63
TB6:64
TB6:67
TB6:68

MA3 52-3
1
2
3
4
5
6
7
8

9
10
11
12
13
14
15
16

TB6:69
TB6:70
TB7:75
TB7:76
TB7:77
TB7:78
TB7:81
TB7:82

TB6:71
TB6:72
MB1:12
TB9:108
TB7:79
TB7:80
TB7:83
TB7:84

PL1 GFI

20 A
120 VAC

1
2
3
4
5

FU4:2
TBA2:44
GND1:2
LS1:1
L1:L2

AT1
1W1D

2D 2W

3W3D

4D 4W

5W5D

6D 6W

TB10:113MC:1

MC:2 MA1:9

MA1:4,MA1:14MD:1

MD:2 TB10:117

MA2:2,MA2:10ME:1

ME:2 TB10:119

EE 52T1

BLK

1
2

TB2:9AR
TB2:9R

LA1 69

1
2

TB2:8
ES:21

MA4 52-4
1
2
9

10

TB5:61
TB5:62
TB6:73
TB6:74

MECHANISM PANEL WIRING

NOTES:
1)  ALL  WIRING TO BE 12GA GRAY SIS VW1
2)  ALL  GROUND WIRING TO BE 12GA GREEN SIS VW1
3)  WIRE MARKERS TO BE SHRINK-TYPE AND TO SHOW
     SAME-END/OPPOSITE-END DESIGNATION
4)  WIRE LUGS ARE TO BE BURNDY TYPE NON-INSULATED "YAV"
     (EXCEPT FOR DEVICES THAT DO NOT ACCEPT
     RING-TYPE TERMINALS)
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1

TEMP SETTING -

2

GND

2

AMP RATING -

1

2

AMP RATING -

1 3

4

2

1 3

4

2

AMP RATING -

1 3

4

13

14

43

44

21

22

31

32

A1

A2

COIL VOLTAGE -
COIL RESISTANCE -

53

54

83

84

61

62

71

72

13

14

43

44

21

22

31

32

A1

A2

COIL VOLTAGE -
COIL RESISTANCE -

1

AMP RATING -

2 4 6 14 22

13 2153

A

B

COIL VOLTAGE -
COIL RESISTANCE -

++
D 2

4 C 1 3

COIL VOLTAGE -
COIL RESISTANCE -

12 14 22 24

2111

A1 B1

A2

2

AMP RATING -

1

TH1

45-90 F
(7-32 C)

1
2

GND

HT1:3W
HT1:1W
GND1:1

FU3

15A

1
2

TBA1:40
HT1:3W

FU1

15A

1
2
3
4

TB1:1
RE:2,TB1:3
TB1:2
ES:A2

SW1
1
2
3
4

TB1:1A
EA:13,TB9:109
TB1:2A
EML:A2

FU2

20A/SLUG

1
2
3
4

TB1:1B
DT1:1
TB1:2B
DT1:6

EA 63GX1

767 Ohms
48VDC

A1
A2
13
14
21
22
31
32
53
54
61
62
71
72
83
84

AT2:4W
EML:A2,TB7:80
SW1:2,TB2:9AR
TB3:17
ES:22
RE:D
TB2:9,TB2:9R
TB3:18,TB10:116
TB4:31
EA:62,TB4:33
TB4:32
EA:54
TB4:35
EA:84
TB4:34
EA:72,TB4:36

ES 52Y

767 Ohms
48VDC

A1
A2
13
14
21
22

ES:14,TB10:112
FU1:4,TB10:114
ES:21,TB10:111
ES:A1
ES:13,LA1:2
EA:21

DT1 49

10-16A

1
2
3
4
5
6

21
22

FU2:2
DT1:3
DT1:2
TB9:103
TB9:104
FU2:4
TB3:24
TB3:25

AT2
1W 1D

2D2W

3W 3D

4D4W

5W 5D

6D6W

7D7W

TB3:21 EGA:1

EGA:2TB3:22

TB9:109 EGA:3

EGA:4EA:A1

TB3:19 EGA:5

EGA:6TB3:20

EGA:7GND1:4

RE 79X

SOLID STATE
48VDC/48VAC

A
B
D
C
2
3

TB9:108
TB1:4
EA:22,TB9:107
TB10:113
FU1:2
TB10:111

EML 88F

SOLID STATE
48VDC

A1
A2
12
11
14

TB9:110
SW1:4,EA:A2
TB4:28
TB4:30
TB4:29

FU4

20A

1
2

TBA2:43
PL1:1

 RELAY PANEL WIRING

NOTES:
1)  ALL  WIRING TO BE 12GA GRAY SIS VW1
2)  ALL  GROUND WIRING TO BE 12GA GREEN SIS VW1
3)  WIRE MARKERS TO BE SHRINK-TYPE AND TO SHOW
     SAME-END/OPPOSITE-END DESIGNATION
4)  WIRE LUGS ARE TO BE BURNDY TYPE NON-INSULATED "YAV"
     (EXCEPT FOR DEVICES THAT DO NOT ACCEPT
     RING-TYPE TERMINALS)
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0 0 0 0 0 0 0

2X

4X

6X

1X

3X

5X

1Y

3Y

5Y

2Y

4Y

6Y

L1

EML

H1

FU1 SW1 FU2

T
B

5

T
B

7

T
B

9

T
B

10

TBA1

EGA

HT1

AT2

MC

MEMD

GND1

TB1

TB2

TB3

TB4

AT1

T
B

6

TBA2

FU3 FU4

TH1

LS1

MOUNTED THROUGH

E-TRIP

SEE PROCEDURE_0184 - (WIDE BOX)
SEE PROCEDURE_0210 - (NARROW BOX)
FOR INSTALLATION

CABINET DOOR

EE
EE E-TRIP

STOP START

DT1

MOUNTED THROUGH 
CABINET

PL1

MB1

MA1

MA2

MA3

MA4

EA ES

PUSH TO
 RESET

 RESET

 LOCKOUT

LA1

LA1

RE

M1

2X

AT2

DT1

49

EA

63GX1

ES

52Y

FU1

15A

SW1

30 AMP

FU2

20A/SLUG

FU3

15A

H1

95 W

HT1

L1

40 W

LS1

M1

88

MA1

52-1

MA2

52-2

MA3

52-3

MB1

88LS

MC

52CC

MD

52TC1

ME

52TC2

PL1

GFI

TH1

RE

79X

EML

88F

FU4

20A

AT1

MA4

52-4

MANUFACTURING NOTES:
1) DEVICES TO BE MARKED WITH ENGRAVED PLASTIC TAGS.
2) DIN RAIL TO BE PER ALSTOM SPEC 1_415_881.
3) POSITION INDICATOR TAGS ATTACHED w/SCREWS
4) EDGE GUARD TO BE USED IN 9 PLACES AS SHOWN *  AS WELL AS
OTHER POINTS WHERE THE WIRE COMES IN CONTACT WITH A METAL EDGE

CUSTOMER WIREWAY 1.5X3

C
U

S
T

O
M

E
R

 W
IR

E
W

A
Y

 1
X

3

MFR WIREWAY 1.5X3

MFR WIREWAY 1.5X3

M
F

R
 W

IR
E

W
A

Y
 2

X
4

MOUNTED TO 
ACCESS PANEL

MECHANISM PANEL

RELAY PANEL

MFR WIREWAY 2X3

M
F

R
 W

IR
E

W
A

Y
 2

X
3

MFR WIREWAY 2X3

M
F

R
 W

IR
E

W
A

Y
 1

.5
X

3

MFR WIREWAY 1X3

MFR WIREWAY 1X3

MFR WIREWAY 1X3

TERMINAL BLOCK  PANEL

MFR WIREWAY 1X3

MFR WIREWAY 2X2 - MOUNTED TO BACK OF MECH PANEL

M
F

R
 W

IR
E

W
A

Y
 1

X
3

M
F

R
 W

IR
E

W
A

Y
 1

X
3

*

*

ON "L" BKT
LOWER EDGE*

*

*

*

*
*

*

M
F

R
 W

IR
E

W
A

Y
 2

X
4

MFR WIREWAY 2X4
MFR WIREWAY 2X4

DROP OUT
PANEL

MECHANISM

TOP VIEW OF CONTROL CABINET

CONTROL STATION

RELAY PANEL

CONTROL TERMINALS

BCT TERMINALS

GROUND BAR

BCT TERMINAL BLOCKS BCT TERMINAL BLOCKS
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ITEM
001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023

024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051

QTY
001
001
001
001
002
003
001
002
001
001
002
003
002
002
002
001
001
001
001
001
003
001
036

012
001
001
001
006
001
001
001
001
001
001
006
001
001
001
001
001
001
001
001
001
001
003
002
001
001
003
004

ALSTOM #
CC410508-006
CC410632-019
CC417123-001
CC410634-009
CC410635-010
CC410635-009
CC410636-002
CC410640-019
CC410640-031
CC410640-005
CC410641-073
CC410650-006
CC410650-007
CC410748-010
CC410748-011
CC410749-200
CC410749-200
CC410749-208
CC410906
CC412934-005
CC413318-010
CC413318-010

CC413318-003
CC413652-001
CC413653-008G
CC413999-004
CC416091
CC416206-004
CC417056-001
CC417125-001
CC990024-002
CC990035-001
CC990156-003
CC991268-001
CC410508-001
CC410748-001
CC410748-001
CC410748-003
CC49.105.100-01
CC410651-003
CC410651-002
CC410651-003
CC410651-002

CC413318-010
CC413318-010
CC417294-008
CC966957
CC49.102.110-16
CC49.105.100-01

MFR #
CR104
1-410-632-P19
E69-30A
TSA901
201-J
202-AW
7360K8
IH3-1
BWFFG-1BCV
GF5352A
CLIPFIX35-5
1-410-650-P6
1-410-650-P7
1423123
CC1423
CS8C-22Z-48D
CS8C-22Z-48D
CS8-P22
1_410_906
1-412-934-P5
6012
6012
SCP-1

6006-SCS
1017SP7-A-4-B
700-HT1
CIR409NYXX 120VAC
1-416-091
1-416-206-P4
1-417-056-P1
GEL 40A15/120V  15199
2-990-024-P2
2-990-035-P1
2-990-156-P3
2-991-268-P1
CR104PBG10B1
TB206
TB206
TB207
49.105.100-01
RF30A1SP1
RF30A2SP1
RF30A1SP1
RF30A2SP1
GROUND_BAR
6012
6012
1-417-294-G8
910-201-210
49.102.110-16
49.105.100-01

MFR
GENERAL ELECTRIC
ALSTOM
CHERRY
ELECTROMODE
STATES
STATES
CUTLER HAMMER
THOMAS & BETTS / RED DOT
HUBBELL
HUBBELL
PHOENIX
ALSTOM
ALSTOM
MARATHON
MARATHON
SPRECHER + SCHUH
SPRECHER + SCHUH
SPRECHER + SCHUH
ALSTOM
ALSTOM
Penn-Union
Penn-Union
PENN UNION

PENN UNION
KANSON
ALLEN-BRADLEY
CHROMALOX
ALSTOM
ALSTOM
ALSTOM
GE
WIKA
ALSTOM
ALSTOM
ALSTOM
GENERAL ELECTRIC
BUSSMANN
BUSSMANN
BUSSMANN
ALSTOM
MARATHON
MARATHON
MARATHON
MARATHON
ALSTOM
Penn-Union
Penn-Union
ALSTOM
AEG
ALSTOM
ALSTOM

DESCRIPTION
CONTACT BLOCK
CABINET LIGHT
DOOR SWITCH, 10A, 125/250VAC
ADJUSTABLE THERMOSTAT 45-90F (7-32C)
KNIFE SWITCH 1 POLE
KNIFE SWITCH 2 POLE
PERMISSIVE CONTROL SWITCH
RECEPTACLE, ENCLOSURE
RECEPTACLE, WEATHERPROOF COVER
RECEPTACLE, GFI, 120VAC, 20A, NEMA 5-20R
END CLAMP
FUSE, 15A, CLASS RK5
FUSE, 20A, CLASS RK5
TERMINAL BLOCK 3PT 200A
TERMINAL BLOCK COVER
CONTROL RELAY 2NO 2NC (48 VDC)
CONTROL RELAY 4NO 4NC (48 VDC)
AUXILIARY CONTACT
E-TRIP / 69 BLOCK
SLUG
TERMINAL BLOCK 12PT
TERMINAL BLOCK 12PT
SHORTING SCREW

TERMINAL BLOCK 6PT, SHORTING
TIME DELAY RELAY, 2 FORM "C", 48V, 1.5-120 CYC
TIME DELAY RELAY, 2 FORM "C", 48VDC
ANTICONDENSATION HEATER ASSY 120VAC
COPPER STRAP
TERMINAL BLOCK COVER AUX 6PT
SWITCH BRACKET
LIGHT BULB 40W 120VAC
DENSITY MONITOR (67,52,48) PSIG-BAR SCALE-PURE SF6
MECHANISM PANEL
DT72.5 RELAY PANEL, VERSION 3
6PT TB MOUNTING STRIP-NEW
PUSHBUTTON, BLACK, 2NO
AUX. TERMINAL BLOCK, 6 PT
AUX. TERMINAL BLOCK, 6 PT
AUX. TERMINAL BLOCK, 7 PT
AUXILIARY SWITCH FK3-X
FUSED KNIFE SWITCH 1 POLE, 15A
FUSED KNIFE SWITCH 2 POLE, 15A
FUSED KNIFE SWITCH 1 POLE, 20A
FUSED KNIFE SWITCH 2 POLE, 20A/SLUG
GROUND BAR, 24PT
TERMINAL BLOCK 12PT
TERMINAL BLOCK 12PT
SPRING CHARGE MOTOR FOR FK3-1/131
MBS 25 THERMAL OVERLOAD 10-16A
COIL (48 VDC)
AUXILIARY SWITCH FK3-X

DEVICE ID
EE
L1
LS1
TH1
FU3, FU4
FU1, FU2, SW1
LA1
PL1, TH1
PL1
PL1
END5, END6
FU1, FU1, FU3
FU2, FU4
TBA1, TBA2
TBA1, TBA2
ES
EA
EA
LA1
FU2
TB1, TB2, TB3
TB4
2X, 2X, 2X, 2Y, 2Y, 1X, 2Y, 3X, 3X, 3X, 3Y, 3Y
1X, 3Y, 4X, 4X, 4X, 4Y, 4Y, 1X, 4Y, 5X, 5X, 5X
5Y, 5Y, 5Y, 6X, 6X, 6X, 6Y, 6Y, 6Y, 1Y, 1Y, 1Y
1Y, 2X, 2Y, 3X, 3Y, 4X, 4Y, 5X, 1X, 5Y, 6X, 6Y
RE
EML
H1
FU1, FU1, FU2, FU2, FU3, FU4
25
LS1
L1
EGA
PAN28
PAN29
PAN25, PAN27, PAN30, PAN31, PAN32, PAN33
EE
AT1
HT1
AT2
MA4
FU3
FU1
FU4
FU2
GND1
TB5, TB6, TB7
TB10, TB9
M1
DT1
MC, MD, ME
MA1, MA2, MA3, MB1
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X5X4X3X2X1

BUSHING 1 2 3 4 5 6

CT MFG: NARAYAN

X X XX X X

1

3

2

4

5 6

BCT NAMEPLATE NOTES:
1) NAMEPLATE MATERIAL:  ALUMINUM
2) NAMEPLATE LOCATION:  INTERNAL
3) NAMEPLATE DIMENSIONS AS SHOWN ON ALSTOM DRAWING 1_416_218_P3/4

BCT NAMEPLATE

RATIO:  1200:5 MR
ACC:  C400
FREQ:   60 Hz
RF:   2.0
PART No.:  CC417048-10014N
POS:  1X~6X, 1Y~6Y

1200:5
1000:5
 900:5
 800:5
 600:5
 500:5
 400:5
 300:5
 200:5
 100:5

X1-X5
X2-X5
X3-X5
X1-X4
X2-X4
X3-X4
X4-X5
X1-X3
X1-X2
X2-X3

UPPER
LOWER Y Y YY Y Y

5 6431 2

3X

X2

X3

X4

X1

X5

5X

X2

X3

X4

X1

X5

1X

X2

X3

X4

X1

X5

6X

X1

X2

X3

X4

X5

4X

X1

X2

X3

X4

X5

2X

X1

X2

X3

X4

X5

1Y

X2

X3

X4

X1

X5

3Y

X2

X3

X4

X1

X5

5Y

X2

X3

X4

X1

X5

6Y

X1

X2

X3

X4

X5

4Y

X1

X2

X3

X4

X5

2Y

X1

X2

X3

X4

X5

POLE 3POLE 2POLE 1

BCT WIRING

1X1
1X2
1X3
1X4
1X5
GND

1X-X1
1X-X2
1X-X3
1X-X4
1X-X5
GND

3X1
3X2
3X3
3X4
3X5
GND

3X-X1
3X-X2
3X-X3
3X-X4
3X-X5
GND

5X1
5X2
5X3
5X4
5X5
GND

5X-X1
5X-X2
5X-X3
5X-X4
5X-X5
GND

1X

3X

5X
6X-X1
6X-X2
6X-X3
6X-X4
6X-X5
GND

6X1
6X2
6X3
6X4
6X5
GND

4X-X1
4X-X2
4X-X3
4X-X4
4X-X5
GND

4X1
4X2
4X3
4X4
4X5
GND

2X-X1
2X-X2
2X-X3
2X-X4
2X-X5
GND

2X1
2X2
2X3
2X4
2X5
GND

6X

4X

2X

CT WIRING NOTES:
1) LEADS TO BE TERMINATED WITH BURNDY TYPE NON-INSULATED "YAV" LUGS.
2) ALL CT LEADS ARE TO BE SHORTED BEFORE SHIPMENT. 
    SEE SCHEMATIC ABOVE FOR GROUNDING AND SHORTING JUMPERS.
3) IN ADDITION TO JUMPERS INSTALL TERMINAL BLOCK SHORTING BARS
    WITH SHORTING PINS INSTALLED ON X1, X5 AND GRD POINTS OF EACH BLOCK.
4) ALL BCT LEADS ARE 10GA WIRE.
5) ALL GROUND WIRES ARE 10GA GREEN SIS WIRE.

1Y1
1Y2
1Y3
1Y4
1Y5
GND

1Y-X1
1Y-X2
1Y-X3
1Y-X4
1Y-X5
GND

3Y1
3Y2
3Y3
3Y4
3Y5
GND

3Y-X1
3Y-X2
3Y-X3
3Y-X4
3Y-X5
GND

5Y1
5Y2
5Y3
5Y4
5Y5
GND

5Y-X1
5Y-X2
5Y-X3
5Y-X4
5Y-X5
GND

1Y

3Y

5Y
6Y-X1
6Y-X2
6Y-X3
6Y-X4
6Y-X5
GND

6Y1
6Y2
6Y3
6Y4
6Y5
GND

4Y-X1
4Y-X2
4Y-X3
4Y-X4
4Y-X5
GND

4Y1
4Y2
4Y3
4Y4
4Y5
GND

2Y-X1
2Y-X2
2Y-X3
2Y-X4
2Y-X5
GND

2Y1
2Y2
2Y3
2Y4
2Y5
GND

6Y

4Y

2Y
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RATINGS NAMEPLATE NOTES
1) NAMEPLATE MATERIAL:  ALUMINUM
2) NAMEPLATE MOUNTED:  EXTERNALLY
3) NAMEPLATE DIMENSIONS AS SHOWN ON ALSTOM FABRICATION DRAWING 1_416_218_P1/P2
4) MANUFACTURE DATE AND SERIAL NUMBERS TO BE FILLED IN PRIOR TO ENGRAVING

RATINGS NAMEPLATE

66.7 psig

FK3-1/131

120VAC, 1.6kW

120VAC, 190 W

-40˚C to +50˚C

SF6 PRESSURE (@ 20˚C / 68˚F)
RELATIVE PRESSURE

WEIGHT OF GAS

TOTAL WEIGHT

MECHANISM TYPE

CONTROL VOLTAGE

-SPACE HEATER

-MOTOR

-CLOSING

-TRIPPING  (EACH)

-TERMINAL-TO-TERMINAL

-TERMINAL-TO-GROUND

SWITCHING IMPULSE WITHSTAND

FULL WAVE IMPULSE WITHSTAND

% DC COMPONENT

SHORT CIRCUIT CURRENT
WITHSTAND DURATION

-90% SLF WITH 0nFL_g CAPACITANCE
  (WITHIN 100m)

-TERMINAL FAULT

RATED SHORT CIRCUIT CURRENT

WIRING DIAGRAM:
PARTS LIST No.:
INSTRUCTION BOOK No.:

RATED INTERRUPTING TIME

TEMPERATURE RANGE

ORDER NUMBER:
CUSTOMER P.O.:

OUT-OF-PHASE SWITCHING

CAPACITANCE CURRENT SWITCHING

RATED CONTINUOUS CURRENT

DUTY CYCLE

RATED FREQUENCY

RATED VOLTAGE RANGE FACTOR  (K)

RATED MAXIMUM VOLTAGE

MANUFACTURE DATE:

SERIAL NUMBER:

TYPE:

-MINIMUM PRESSURE

-LOW PRESSURE ALARM

-NORMAL OPERATING PRESSURE

DT1-72.5FK-F1

72.5 kV

1.0

60 Hz

O-0.3s-CO-15s-CO

1200 A

7.875 kA

167567

31.5 kA

3.0 CYCLES

31.5 kA

3s

350 kV

N/A
N/A

48VDC, 8.57A

SPRING

3677 lb

29 lb

DT09FK-IM
167567-010

E167567010

MADE IN THE USA

52.2 psig

47.9 psig

ONE POWER LANE - CHARLEROI, PA 15022

US-74100

1.5

100 A
630 A
630 A
25 kA

3360 Hz-INRUSH FREQUENCY
-INRUSH PEAK

-ISOLATED BANK
-LINE CHARGING

-VOLTAGE FACTOR

-BACK-TO-BACK

48VDC, 8.57A

ALSTOM GRID INC., HIGH VOLTAGE SWITCHGEAR

37 DEG FLARE
FEMALE

DILO - 3-400-R003

FILL HOSE

GAS SCHEMATIC

POLE "3"POLE "2"POLE "1"

WIKA DENSITY
MONITOR

MANIFOLD

POLE ISOLATION

FILL VALVE

1/4" NPT

3-WAY BALL TEST VALVE

POLE ISOLATION VALVE DETAIL

POLE ISOLATION VALVE

VALVE NUT

LOOSEN RELEASE 
VALVE NUTS 5.0 mm 
CAUTION:  DO NOT
LOOSEN MORE THAN
5.0 mm

1)  WHEN TESTING THE WIKA  DENSITY MONITOR,
     VALVE NUTS FOR ALL 3 POLES MUST BE LOOSENED
2)  PRESS DILO VALVE TO RELEASE GAS DURING TESTING

DILO COUPLING DN8

FILL HOSE

COUPLING SF6 BOTTLE

GAS PRESSURE REGULATOR
WITH PRESSURE GAUGE

FILL HOSE & REGULATOR DETAIL

NOTES:
1) ALL TUBING IS 3/8" STAINLESS.
2) GAS SAMPLING CAN BE DONE THROUGH FILL VALVE.
3) POLE ISOLATION VALVES USED TO ISOLATE TANK FROM GAS PIPING.
4)  PRESSURE SWITCHES ARE LOCATED INSIDE THE DENSITY GAUGE HOUSING

66.7 psig - NORMAL
52.2 psig - ALARM
47.9 psig - LOCKOUT

ALSTOM GAUGE No.  CC990024-002
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P10

2X

-

COLOR - RED W/ WHITE TEXT

59 mm

COLOR - BLACK 
W/ WHITE TEXT

-

48 mm

P11 P11 P11 P11 P11 P11 P11 P11 P11P12 P12 P12 P12 P12 P12 P12 P12 P12 P12 P12 P12 P10

L1

40 W

LS1

TH1

PL1

GFI

FU3

15A

FU1

15A

SW1

30 AMP

FU2

20A/SLUG

40

41

42

TBA1

EA

63GX1

ES

52Y

H1

95 W

M1

88

DT1

49

HT1

AT2

MC

52CC

ME

52TC2

MD

52TC1

MB1

88LS

MA1

52-1

MA2

52-2

MA3

52-3

AT1 EML

88F

FU4

20A

RE

79X

EE E-TRIP52T1

 RESET

 LOCKOUT
LA1 69

1

2

1A

2A

1B

2B

3

4

5

6

B1

B2

TB1
7

7R

8

9

9R

9A

9AR

10

10A

11

11A

B3

TB2
13

17

18

19

20

21

22

23

24

25

26

27

TB3
28

29

30

31

32

33

34

35

36

37

38

39

TB4
51

52

53

54

55

56

57

58

59

60

61

62

TB5
63

64

65

66

67

68

69

70

71

72

73

74

TB6
75

76

77

78

79

80

81

82

83

84

85

86

TB7
99

100

101

102

103

104

105

106

107

108

109

110

TB9
111

112

113

114

115

116

117

118

119

120

121

122

TB10

1X1

1X2

1X3

1X4

1X5

GND

1X

1Y1

1Y2

1Y3

1Y4

1Y5

GND

1Y

2X1

2X2

2X3

2X4

2X5

GND

2X

2Y1

2Y2

2Y3

2Y4

2Y5

GND

2Y

3X1

3X2

3X3

3X4

3X5

GND

3X

3Y1

3Y2

3Y3

3Y4

3Y5

GND

3Y

4X1

4X2

4X3

4X4

4X5

GND

4X

4Y1

4Y2

4Y3

4Y4

4Y5

GND

4Y

5X1

5X2

5X3

5X4

5X5

GND

5X

5Y1

5Y2

5Y3

5Y4

5Y5

GND

5Y

6X1

6X2

6X3

6X4

6X5

GND

6X

6Y1

6Y2

6Y3

6Y4

6Y5

GND

6Y

MA4

52-4

43

44

45

TBA2

TERMINAL MARKER STRIP NOTES:
1) STRIP MATERIAL: PLASTIC - BLACK WITH WHITE LETTERS
2) STRIP DIMENSIONS AS SHOWN ON ALSTOM FABRICATION DRAWING 1_417_376_P... (SEE P#'S FOR EACH STRIP)

DEVICE TAGS

DEVICE TAG NOTES:
1) TAG MATERIAL: PLASTIC - YELLOW WITH BLACK LETTERS
2) TAG DIMENSIONS AS SHOWN ON ALSTOM FABRICATION DRAWING 1_417_376_P1

TERMINAL BLOCK MARKER STRIPS

DEVICE TAG NOTES:
1) TAG MATERIAL: PLASTIC 
2) TAG DIMENSIONS AND COLOR AS SHOWN ABOVE

TERMINAL MARKER STRIP NOTES:
1) STRIP MATERIAL: PLASTIC - YELLOW WITH BLACK LETTERS
2) STRIP DIMENSIONS AS SHOWN ON ALSTOM FABRICATION DRAWING 1_417_376_P... (SEE P#'S FOR EACH STRIP)
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DIAMETERTYP 4 PLACES TYP 4 PLACES
BOLT CIRCLE

8.86"
  225mm

CL BOTTOM OF TERMINAL
CONNECTION AREA

TOP OF TERMINAL
CONNECTION AREA

BOTH SURFACES FINISHED FOR
USE AS CONNECTION POINT

.56
14

.56
14

10
.0

4
2
5
5

11
.7

7
2
9
9

1.62
41

1.62
41

1.
75 44

1.75
44

.875
22

1.75
44

1.
75 44

31.18
792

20.67
525

8
2
0
3

1.
13 2
9

1.
35 34

BUSHING DATA

STRIKE DISTANCE:  643 mm / 25.3 in.
CREEPAGE DISTANCE:  1891 mm / 74. in.
BIL:  350 kV
COLOR:  GRAY

MATERIAL:  PORCELAIN

HIGH VOLTAGE CONNECTION:  ALUMINUM - NEMA 4 - THRU HOLE
TOP CAP PLATING:  NONE  
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