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SUPREME COURT    
COUNTY OF MONROE  STATE OF NEW YORK 
 
 
COUNTY OF MONROE, 
 

Plaintiff, 
 

v. 
 
SIEMENS INDUSTRY, INC. 
 

Defendant. 
 

  
 
 
SUMMONS 
 
Index No.: _____________ 
 
 
 
 

 
To the person or entity named as defendant above: 

PLEASE TAKE NOTICE THAT YOU ARE HEREBY SUMMONED to answer the 

complaint of the plaintiff herein and to serve a copy of your answer on the plaintiff at the address 

indicated below within 20 days after the service of this Summons (not counting the day of 

service itself), or within 30 days after service is complete is the Summons is not delivered 

personally to you within the State of New York. 

YOU ARE HEREBY NOTIFIED THAT should you fail to answer, a judgment will be 

entered against you by default for the relief demanded in the complaint  

COUNTY OF MONROE 
 
JOHN P. BRINGEWATT, ESQ. 
COUNTY ATTORNEY  
Attorney for Plaintiff County of Monroe  

 
Dated: June 6, 2023   s/ Robert J. Shoemaker    

Robert J. Shoemaker, Esq., of Counsel 
Deputy County Attorney 
307 County Office Building 
39 West Main Street 
Rochester, New York 14614 
Telephone:  585.753.1472 
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 2 

To: Siemens Industry, Inc. 
 50 Methodist Hill Drive, Suite 1500 
 Rochester NY 14623 
 
Venue: Plaintiff designates Monroe County as the place of trial. The basis of this designation is 
plaintiff’s organization, residence, and location in Monroe County, and pursuant to contract. 
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SUPREME COURT    
COUNTY OF MONROE  STATE OF NEW YORK 
 
 
COUNTY OF MONROE, 
 

Plaintiff, 
 

v. 
 
SIEMENS INDUSTRY, INC. 
 

Defendant. 
 

  
 
 
COMPLAINT 
 
Index No.: _____________ 
 
 
 
 

 
Plaintiff COUNTY OF MONROE by and through its attorney, County Attorney John P. 

Bringewatt, Deputy County Attorney Robert J. Shoemaker of counsel, as and for its complaint 

against defendant Siemens Industry, Inc., alleges: 

BACKGROUND 

1. Pursuant to contract, defendant Siemens was to operate, maintain, and inspect 

certain heat and power facilities. Siemens’ failure perform its obligations under the contract 

resulted in a breakdown in the machinery, which required Monroe County to utilize expensive 

emergency diesel generators.  

2. From approximately January 1, 2003 to December 31, 2022, Siemens was the 

exclusive operator of generators, boilers, and related equipment that provided electricity, heat, 

domestic hot water, and steam to two critical County facilities: Monroe Community Hospital, 

located at 435 East Henrietta Road, Rochester, New York (“MCH”), and the Monroe County 

Department of Human Services and Department of Public Health, located at 111 Westfall Road, 

Rochester, New York 14620 (“111 Westfall,” and, together with MCH, the “County Facilities”).   
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3. MCH is a New York State certified residential healthcare facility that provides 

long-term care for individuals with complex health conditions requiring higher levels of medical 

and nursing care. 

4. 111 Westfall is a multi-story office building that houses a number of vital 

County departments, including the Department of Human Services and the Department of Public 

Health.  In 2021, the County also used 111 Westfall as a cold-storage facility for the County’s 

COVID-19 vaccinations.   

THE PARTIES 

5. Plaintiff (the “County”) is a municipal corporation duly incorporated and 

existing under the laws of the State of New York. 

6. Upon information and belief, defendant Siemens Industry, Inc., (“Siemens”) was 

at all relevant times a Delaware corporation.  

VENUE AND JURISDICTION 

7. At all relevant times, Siemens was doing business in Monroe County, State of 

New York. 

8. As a result of Siemens’ negligence and numerous breaches of contract, the 

County sustained damages, costs, expenses, and losses arising out of and resulting from 

Siemens’ performance of the services, acts, omissions, negligence, and above-listed breaches 

under the 2019 Agreement in an amount that exceeds the jurisdictional limits of all lower courts 

which would otherwise have jurisdiction. 

9. The damages in this matter exceed the Commercial Division threshold for the 

Seventh Judicial District. 
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10. The matter is properly venued in Monroe County pursuant to Section 14.7 of the 

2019 Agreement (defined below). 

THE CONTRACT AND NEWPOWER DISSOLUTION 

11. Monroe Newpower Corporation was a not-for-profit local development 

corporation formed in 2002 to operate cogeneration facilities to produce steam, hot water, and 

electricity for MCH and 111 Westfall, as well as the County’s former Iola campus, which was 

located at the southeast corner of Westfall and East Henrietta Roads in the City of Rochester (the 

“Iola Facility”) and Monroe Community College’s Brighton campus.     

12. Pursuant to a contract by and between Siemens and Monroe Newpower 

Corporation dated as of December 31, 2002 (the “2002 Agreement”), Siemens designed, 

procured, constructed, and installed the combined heat and power plant to serve MCH, 111 

Westfall, and the former Iola Facility (the “Iola Cogeneration Facilities”).      

13. Pursuant to the 2002 Agreement, Siemens was obligated to design, procure, 

construct, and install the Iola Cogeneration Facilities on or before July 1, 2004, and then 

maintain and operate the Iola Cogeneration Facilities until December 31, 2015.  

14. Siemens and Monroe Newpower Corporation entered into an Operation and 

Maintenance Agreement dated as of December 31, 2015 (the “2015 Agreement”), which 

continued Siemens’ operation and maintenance of the Iola Cogeneration Facilities from January 

1, 2016 until December 31, 2016, with three one-year options to renew (Exhibit A).  

15. In February 2017, pursuant to an Order of Honorable Craig J. Doran, JSC, dated 

January 18, 2017 (Exhibit B) and Resolution 100 of 2017 of the Legislature of the County of 

Monroe (Exhibit C), Monroe Newpower Corporation was dissolved and the County was 

assigned and accepted the 2015 Agreement.  
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16. The 2015 Agreement was renewed for all three renewals and expired on 

December 31, 2019.  

THE 2019 AGREEMENT WITH MONROE COUNTY 

17. Siemens and Monroe County entered into an Operation and Maintenance 

Agreement dated December 13, 2019, attached as Exhibit D (the “2019 Agreement”).  

18. Under the 2019 Agreement, Siemens continued to be responsible for the 

operation and maintenance of the Iola Cogeneration Facilities from January 1, 2020 until 

December 31, 2020, with two one-year options to renew. 

19. At all relevant times, the County performed pursuant to the Agreements as 

legally obligated.  

THE FACILITIES 

20. The Iola Cogeneration Facilities included three Caterpiller generators (the 

“Generators”) and three Hurst boilers (the “Boilers”).  

21. The Iola Cogeneration Facilities also included a 38 kV to 5 kV stepdown 4200 

KVA transformer (the “ 4200 KVA Transformer”), which served as a critical link between the 

electric grid and the County Facilities in the event that the Generators failed or could not produce 

sufficient electricity to meet the County’s needs.   

22. From at least September 1, 2015, to 2020, Monroe Newpower Corporation and 

the County continued to assess whether it was more effective to operate the Iola Cogeneration 

Facilities or to purchase retail gas and electricity to serve the County Facilities.   

23. Upon information and belief, Siemens was aware that both Monroe Newpower 

Corporation and the County studied and continued to weigh the economic viability of continuing 

to operate the Iola Cogeneration Facilities.  Indeed, in the County’s Request for Proposals for the 
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Operation and Maintenance of Monroe County Cogeneration Facilities dated August 2, 2019, 

which resulted in the 2019 Agreement, the County stated that “[t]he Respondent shall be aware 

that during the term of the agreement, the County and/or [Monroe Community College] may 

cause the electric and/or steam generation capacity of the cogen facility(ies) to cease operation.”  

THE COUNTY DETERMINES THAT IT WILL MOVE 
TO THE ELECTRIC GRID, BUT THE FAILURE OF THE TRANSFORMER 

PREVENTS IT FROM DOING SO 
 

24. In early 2020, the County determined that obtaining electricity from the grid was 

more economical than continuing the generation of electricity, and therefore explored ceasing 

Siemens’ operation of the Generators at the end of 2020.   

25. In early 2020, Siemens determined that one of the three Generators was overdue 

for a major overhaul and another Generator was due for a top-end overhaul. 

26. Because the County anticipated ceasing Siemens’ operation of the Generators at 

the end of 2020, the County determined that the cost of the major overhaul was not a prudent use 

of taxpayer funds.  The County therefore authorized Siemens to perform the top-end overhaul, 

but did not proceed with the major overhaul.   

27. On October 29, 2020, the County notified Siemens that it intended to renew the 

2019 Agreement for calendar year 2021 for the Boilers, but that, pursuant to § 3.3 of the 2019 

Agreement, the County was electing to cease Siemens’ operation of the Generators at the end of 

the 2020 calendar year.   

28. At the County’s insistence and as part of Siemens’ vacation of the electric 

generation facilities under the 2019 Agreement, Siemens sampled the 4200 KVA Transformer 

oil on December 15, 2020.  
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29. The December 15, 2020 oil sampling resulted in the discovery of elevated 

combustible gas levels.   

30. According to Siemens, the last time Siemens tested the 4200 KVA Transformer 

oil prior to December 15, 2020, was in 2011. 

31. In early 2021, Siemens conducted additional testing to investigate the cause of 

the elevated combustible gas levels, including a de-energized inspection by O’Connell Electric 

Company, Inc. (“O’Connell”).   

32. On or about March 11, 2021, O’Connell reported that they found evidence of 

arcing on the windings and that the 4200 KVA Transformer “was not acceptable to put back into 

service due to imminent failure of internal components.”   

33. The County authorized an emergency procurement pursuant to New York 

General Municipal Law § 103(4) and ordered a replacement transformer on or about March 26, 

2021.  The earliest the replacement transformer would be available was mid-July 2021.  

34. Without the transformer, not only were the County Facilities unable to 

permanently move to the grid, but they were also cut off from accessing the grid in the event of 

an emergency.   

35. Smaller backup generators at MCH and 111 Westfall Road were capable of 

providing short-term emergency power for life and safety devices at these facilities.  However, 

the County Facilities were now solely dependent on the Generators for the provision of long-

term electricity at MCH and 111 Westfall. 

36. Because the County had anticipated ceasing Siemens’ operation of the 

Generators at the end of 2020, the County had not authorized work in 2020 for the Generators to 

continue to operate through July 2021.   
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37. The Generators could not provide reliable electricity to power MCH and 111 

Westfall until the anticipated delivery date for the new 4000 KVA transformer.    

38. In order to protect the residents at MCH, the cold-storage of the County’s 

COVID-19 vaccinations, and to ensure the uninterrupted operation of the County Departments of 

Human Services and Public Health, the County rented three large, portable diesel generators to 

serve as primary power until the new 4000 KVA transformer could be delivered and installed in 

July 2021.  

39. Siemens participated in the County’s decision to rent the three large, portable 

diesel generators during the weekly coordination calls chaired by Siemens. 

40. On April 8, 2021, the County started to issue purchase orders for the rental, 

maintenance, and fueling of the three large, portable diesel generators and appurtenances.  One 

of the portable generators was a 1,000 kW portable generator from Penn Power to power the 

chillers at MCH.  The other two portable generators were 2,000 kW portable generators from 

Southworth-Milton (AKA Milton Cat) to provide primary power to MCH and 111 Westfall 

Road.   

41. The new 4000 KVA transformer was delivered, installed, and tested on August 

11, 2021. 

42. The County Facilities were successfully connected to the grid the next day.  

SIEMENS’ FAILURE TO MAINTAIN THE TRANSFORMER 
RESULTS IN SUBSTANTIAL COSTS TO THE COUNTY 

 
43. From May 11, 2021, until the new 4000 KVA transformer was connected on 

August 12, 2021, the County ran the three large, portable diesel generators on a continuous basis 

(24 hours per day, 7 days per week).   
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44. To ensure reliable operation of the three large, portable diesel generators and 

supply of electricity to satisfy the critical needs of MCH and 111 Westfall Road, Monroe County 

had to purchase diesel fuel and continuously monitor the performance, fueling, and maintenance 

of the portable generators.    

45. After the new 4000 KVA transformer was installed, Siemens and the County 

sent the original, dysfunctional 4200 KVA Transformer to Sunbelt-Solomon Solution’s 

(“Sunbelt Solomon”) Kansas facility for an inspection.  

46. Sunbelt-Solomon Solutions inspected the 4200 KVA Transformer in September 

2021 (at which representatives from Siemens and the County were present) and issued its 

inspection report on November 29, 2021 (the “Inspection Report”).   

47. In the Inspection Report, Sunbelt-Solomon found that “the cause for the 

[internal] arcing and faults was a result of an external event on the transformer.”  

48. The Inspection Report stated that the internal fault occurred sometime before 

Siemens sampled the 4200 KVA Transformer oil in December 2020.    

49. The Inspection Report also noted that the center indicator pin was pushed up, 

which indicated that the pressure relief device had activated.  

50. The pressure release device is designed to sense and relieve a dangerous 

pressure increase in the transformer tank that may be the result of a fault or short circuit 

condition (see Exhibit E – Installation, Operation, and Maintenance manual for the 4200 KVA 

Transformer). 

51. The amount of corrosion beneath and around the indicator pin, which prevented 

it from being pushed back in, indicates that the pin had been pushed up for a lengthy period of 

time. 
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52. The County issued follow-up questions to Sunbelt-Solomon to determine if 

additional testing was necessary.   

53. In its response dated May 25, 2022, Sunbelt-Solomon stated that: (1) no 

additional tests would be able to better identify what the external event was or when it occurred; 

(2) routine inspections of the 4200 KVA Transformer should have included the position of the 

center indicator pin; and (3) the damage to the 4200 KVA Transformer was not a function of the 

original manufacturing process.  

54. It is evident from the Inspection Report and Sunbelt-Solomon’s answers to the 

follow-up questions that Siemens failed to perform their contractually obligated services related 

to the 4200 KVA Transformer under the 2019 Agreement.   

55. Siemens failed to operate the 4200 KVA Transformer in a proper and 

workmanlike manner and in accordance with the practices, methods, and actions customarily 

engaged in or used by diligent and efficient operators of facilities of a nature similar to the 4200 

KVA Transformer, in accordance with the 2015 Agreement, as assigned to the County, and the 

2019 Agreement.  

56. As noted in the Installation, Operation, and Maintenance manual for the 4200 

KVA Transformer, Siemens should have “check[ed] all gauges and indicators regularly to ensure 

the transformer is operating properly within the limits of safe operations.” (Exhibit B - Manual § 

6.1).   

57. As observed by Sunbelt-Solomon, such inspection of the 4200 KVA 

Transformer should have included the position of the center indicator pin.   

58. Moreover, Siemens should have sampled and tested the liquid in the 4200 KVA 

Transformer “at regular intervals, and the results recorded for future comparison.” (Exhibit B - 
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Manual § 6.3.1.8).    

59. This requirement is echoed in O’Connell’s March 11, 2021 report: “Due to your 

critical dependence on the electrical distribution system, we recommend that similar maintenance 

and analysis [i.e., visual and mechanical inspection of all designated components in the electrical 

distribution system; compare nameplate capacity verses actual load conditions; provide 

recommendations for critical repairs; and test equipment] be performed on a regularly scheduled 

basis.”   

60. Furthermore, Siemens failed to retest the 4200 KVA Transformer oil after one 

year as recommended by SD Myers in their November 21, 2011 report from a sampling event of 

November 5, 2011. 

61. The Inspection Report stated that “the collar on the indicating plunger was 

broken and would not allow the indicating plunger to be reset” and that “[t]he HV lead 

assemblies had extensive carbon contamination and several of the zip ties used to support and 

stand off the HV leads had broken….The zip ties appear to have become brittle which caused 

them to break.”  

62. Although Sunbelt-Solomon acknowledges that the broken zip ties “did not result 

in any arcing or failure points on the HV leads,” this nonetheless indicates at least three failures 

to operate, maintain, service, and repair the 4200 KVA Transformer: (1) the failure to maintain, 

service, and repair the broken collar; (2) the failure to support and stand off the HV lead with a 

more permanent and reliable repair than zip ties; and (3) to the extent the use of zip ties was even 

prudent to begin with, the failure to repair the broken zip ties. 
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63. Siemens failed to promptly make all necessary repairs, rebuilds, overhauls, 

replacements and renewals to the 4200 KVA Transformer, whether ordinary or extraordinary, 

structural or nonstructural, foreseen or unforeseen, in accordance with the 2019 Agreement.  

64. Siemens failed to repair the damage to the 4200 KVA Transformer from the 

internal arcing and fault.   

65. Siemens also failed to repair the collar on the indicating plunger and broken zip 

ties (or, alternatively, provide a more effective repair to support and stand off the HV leads).   

66. Siemens failed to maintain the 4200 KVA Transformer in working order, in 

accordance with the 2019 Agreement.  

67. The 4200 KVA Transformer was not in working order.  

68. Siemens failed to protect the 4200 KVA Transformer against deterioration, 

including ordinary wear and tear, in accordance with the 2019 Agreement.  

69. As demonstrated by the broken collar on the indicating plunger and zip ties, 

Siemens failed to protect the 4200 KVA Transformer against deterioration.  

70. Siemens failed to cause the 4200 KVA Transformer to continue to have the 

capacity and functional ability to perform, on a continuing basis, in normal commercial 

operation, at design capacity, the functions for which it was specifically designed, in accordance 

with the 2019 Agreement. 

71. The 4200 KVA Transformer did not have the capacity and functional ability to 

perform, on a continuing basis, in normal commercial operation, at design capacity, the functions 

for which it was specifically designed. 

72. Siemens failed to comply with standards and periodic maintenance inspections 

required to enforce warranty and similar claims against contractors for the 4200 KVA 
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Transformer, and any standards imposed by any insurance policies in effect at any time, in 

accordance with the 2019 Agreement. 

73. Siemens’ failure to inspect the 4200 KVA Transformer at regular intervals 

throughout the term of the 2019 Agreement (and prior), including but not limited to failing to 

routinely sample the 4200 KVA Transformer oil since 2011 and/or inspecting the 4200 KVA 

Transformer to confirm that the center indicator pin had not tripped, was not in accordance with 

standards and periodic maintenance inspections required to enforce warranty and similar claims 

against contractors for the County Facilities nor any standards imposed by any insurance policies 

in effect at any time.   

74. Siemens failed to provide all necessary labor, materials, and equipment for the 

proper operation and maintenance of the 4200 KVA Transformer, in accordance with the 2019 

Agreement. 

75. Siemens both failed to inspect the 4200 KVA Transformer as well as failed to 

repair broken and/or deteriorated portions of the 4200 KVA Transformer.   

76. Siemens failed to investigate and submit reports to the County regarding the 

cause, response, and corrective action taken when the 4200 KVA Transformer failed, in 

accordance with the 2019 Agreement. 

77. Siemens tested the 4200 KVA Transformer oil in December 2020 only because 

the County insisted upon it as part of Siemens’ wind up of its operations.   

78. The County, and not Siemens, then paid for the cost of the investigation of the 

failure.  

79. Siemens failed to perform work in a manner consistent with the degree of care 

and skill ordinarily exercised by reputable firms performing the same or similar work in the 
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industry acting under similar circumstances and conditions in accordance with the 2019 

Agreement. 

80. Siemens’ failure to inspect the 4200 KVA Transformer at regular intervals 

throughout the term of the 2019 Agreement (and prior), including but not limited to failing to 

sample the 4200 KVA Transformer oil since 2011 and/or inspecting the 4200 KVA Transformer 

to confirm that the center indicator pin had not tripped, was not consistent with the degree of care 

and skill ordinarily exercised by reputable firms performing the same or similar work in the 

industry acting under similar circumstances and conditions. 

81. Siemens failed to give immediate verbal and written notice of any Service 

Failure or any material damage to the 4200 KVA Transformer.   

82. Siemens did not notify the County when the 4200 KVA Transformer was 

damaged.     

83. If Siemens had performed its obligations under the 2019 Agreement and made 

the County aware of the 4200 KVA Transformer’s condition, the County would not have 

terminated services for the Generators in 2020.   

84. If Siemens had made the County aware of the 4200 KVA Transformer’s 

degraded condition when the County was assessing whether it was more effective to operate the 

Iola Cogeneration Facilities or to purchase retail gas and electricity and/or studying the 

continued economic viability of the Iola Cogeneration Facilities, the County would not have 

ceased Siemens’ operation of the Generators when it did.   

85. Alternatively, if Siemens had made the County aware of the 4200 KVA 

Transformer’s degraded condition, the County would have replaced the 4200 KVA Transformer 

in 2020 (or earlier upon timely notification) while the Generators were fully operational.   
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86. This would have saved the County from having to rent and run the diesel 

generators, as well as: (1) permitted the County the opportunity to determine whether the 4200 

KVA Transformer could have been repaired, and/or (2) avoided the increased cost of having to 

purchase a new 4000 KVA transformer through an emergency purchase order.  

87. Sunbelt-Solomon’s inspection clearly demonstrated that Siemens acted in breach 

of the 2019 Agreement and was negligent in its operation and maintenance of the 4200 KVA 

Transformer. 

88. Furthermore, it is evident from the fact that Siemens did not test the 4200 KVA 

Transformer oil since 2011 nor checked the 4200 KVA Transformer’s gauges and indicators 

regularly under the 2002 Agreement and 2015 Agreement that Siemens never intended to perform 

its obligations regarding the 4200 KVA Transformer under the 2019 Agreement.    

89. The County was required, as a result of these breaches, inducement, and 

negligence, to pay for, among other things, a new 4000 KVA transformer, installation of the new 

4000 KVA transformer, the leasing of generators and appurtenances, fuel, and associated 

maintenance, installation, and removal costs.  

AS AND FOR A FIRST CAUSE OF ACTION FOR 
BREACH OF CONTRACT 

 
90. Plaintiff repeats and re-alleges paragraphs 1 through 89 of the complaint as if 

fully set forth herein. 

91. Siemens’ failure to sample the transformer oil between 2011 and December 

2020 and/or to inspect the Transformer to confirm that the center indicator pin had not tripped 

was in breach of § 2.1 of the 2019 Agreement.   

92. Such breach caused damages that exceed the Commercial Division threshold for 

the Seventh Judicial District. 
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AS AND FOR A SECOND CAUSE OF ACTION FOR 
BREACH OF CONTRACT 

 
93. Plaintiff repeats and re-alleges paragraphs 1 through 89 of the complaint as if 

fully set forth herein. 

94. Siemens failed to keep the County Facilities, which included the 4200 KVA 

Transformer, in good and safe condition, repair, working order and condition, including ordinary 

wear and tear, as required under the 2019 Agreement.  

95. As of at least December 2020, if not sooner, the 4200 KVA Transformer was not 

in good and safe condition, repair, working order, and condition, including ordinary wear and 

tear, and could not be used by the County. This failure was in breach of § 5.1 of the 2019 

Agreement. 

96. Such breach caused damages that exceed the Commercial Division threshold for 

the Seventh Judicial District. 

AS AND FOR A THIRD CAUSE OF ACTION FOR 
BREACH OF CONTRACT 

 
97. Plaintiff repeats and re-alleges paragraphs 1 through 89 of the complaint as if 

fully set forth herein. 

98. Siemens failed to replace wear and tear items as necessary, such as the collar on 

the indicating plunger and the zip ties (or, alternatively, provide a more effective repair than zip 

ties to support and stand off the HV leads). This failure was in breach of § 5.11 of the 2019 

Agreement. 

99. Such breach caused damages that exceed the Commercial Division threshold for 

the Seventh Judicial District. 

AS AND FOR A FOURTH CAUSE OF ACTION FOR 
BREACH OF CONTRACT 
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 16 

 
100. Plaintiff repeats and re-alleges paragraphs 1 through 89 of the complaint as if 

fully set forth herein. 

101. Siemens failed to prepare and maintain a maintenance log for all maintenance 

and repairs.  

102. The only documentation Siemens provided regarding maintenance and repair of 

the 4200 KVA Transformer were the oil sampling report from 2011 and a report from 2017 when 

there were two failed attempts to test the oil due to unsuitable weather conditions (that is, it was 

too cold out for the tester to properly test, and the tester never returned during warmer weather).  

This failure was in breach of § 5.12 of the 2019 Agreement.     

103. Such breach caused damages that exceed the Commercial Division threshold for 

the Seventh Judicial District. 

AS AND FOR A FIFTH CAUSE OF ACTION FOR 
BREACH OF CONTRACT 

 
104. Plaintiff repeats and re-alleges paragraphs 1 through 89 of the complaint as if 

fully set forth herein. 

105. Siemens failed to promptly replace all Parts which may from time to time 

become worn out, lost, stolen, destroyed, seized, confiscated, damaged beyond repair, or 

permanently rendered unfit for any reason whatsoever, including but not limited to the collar on 

the indicating plunger.  This failure was in breach of § 6.1 of the 2019 Agreement.  

106. Such breach caused damages that exceed the Commercial Division threshold for 

the Seventh Judicial District. 

AS AND FOR A SIXTH CAUSE OF ACTION FOR 
FRAUDULENT INDUCEMENT 

 
107. Plaintiff repeats and re-alleges paragraphs 1 through 89 of the complaint as if 
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fully set forth herein. 

108. Siemens failed to give immediate verbal and written notice of any Service 

Failure or any material damage to the 4200 KVA Transformer, under the 2002, 2015, and 2019 

Agreements.   

109. Siemens did not give notice to the County that the 4200 KVA Transformer was 

damaged and could not be placed into service under the 2002, 2015, and 2019 Agreements.   

110. Defendant’s representations and/or material omissions of fact concerning its 

failure to perform as per the 2002 Agreement and 2015 Agreement caused the County to rely 

upon Siemens’ supposed performance when the County agreed to the 2019 Agreement. 

111. As a result of the County’s reliance upon the contract and the representations 

and/or material omissions of Siemens, the County was forced to incur costs, expenses, damages, 

and losses exceeding what it would otherwise have been subjected to, and which exceed the 

Commercial Division threshold for the Seventh Judicial District. 

112. The County demands a trial by jury.  

WHEREFORE, the Plaintiff County of Monroe hereby claims and demands judgment 

against defendant for all causes of action in an amount that exceeds the Commercial Division 

threshold for the Seventh Judicial District, together with the costs and disbursements of this 

action and, pursuant to the Indemnification clause of Appendix B, reasonable attorneys’ fees.  

 

JOHN P. BRINGEWATT, ESQ. 
COUNTY ATTORNEY  
Attorney for Plaintiff County of Monroe  

 
Dated: June 6, 2023   s/ Robert J. Shoemaker    

Robert J. Shoemaker, Esq., of Counsel 
Deputy County Attorney 
307 County Office Building 
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39 West Main Street 
Rochester, New York 14614 
Telephone:  585.753.1472 

  
To: Siemens Industry, Inc. 
 50 Methodist Hill Drive, Suite 1500 
 Rochester NY 14623 
 
Attached: Exhibit A – The 2015 Agreement 
  Exhibit B – Order of Hon. Craig J. Doran dissolving Newpower 
  Exhibit C – Resolution 100 of 2017 of the Legislature of the County of Monroe 
  Exhibit D – The 2019 Agreement 
  Exhibit E – Installation, Operation, and Maintenance Manual 
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MONROE COUNTY CLERK’S OFFICE THIS IS NOT A BILL. THIS IS YOUR RECEIPT.

Receipt # 3454464

Book    Page    CIVIL

Return To:
County of Monroe Department of Law

No. Pages:  2

Instrument: MISCELLANEOUS DOCUMENT

Control #: 202306060766
Index #: E2023005870

Date: 06/06/2023

 County of Monroe Time: 12:30:32 PM

 Siemens Industry, Inc.

Total Fees Paid: $0.00

Employee: CW

State of New York

MONROE COUNTY CLERK’S OFFICE
WARNING – THIS SHEET CONSTITUTES THE CLERKS
ENDORSEMENT, REQUIRED BY SECTION 317-a(5) &
SECTION 319 OF THE REAL PROPERTY LAW OF THE
STATE OF NEW YORK. DO NOT DETACH OR REMOVE.

JAMIE ROMEO

MONROE COUNTY CLERK
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SUPREME COURT    
COUNTY OF MONROE  STATE OF NEW YORK 
 

 
COUNTY OF MONROE, 
 

Plaintiff, 
 

v. 
 
SIEMENS INDUSTRY, INC. 
 

Defendant. 
 

  
 
 
 
Index No.: _____________ 
 
 
 
 

 
 

AFFIRMATION IN SUPPORT OF CLAIM FOR EXEMPTION 
PURSUANT TO CPLR §8017 

 
Robert J. Shoemaker, an attorney licensed to practice before the courts of the State of 

New York, hereby makes the following statements under penalty of perjury:  

1. I am a Deputy County Attorney with the Monroe County Department of Law, with 

offices located at 307 COB, 39 West Main Street, Rochester, New York 14614. 

2. There is presented for recording herewith certain documents by the County of 

Monroe who is a party to a litigation matter indexed with the Monroe County Clerk’s Office. 

 
3. The County of Monroe is a tax exempt Municipal Corporation duly organized and 

existing under the laws and the Constitution of the State of New York and, therefore, pursuant to 

Civil Practice Law and Rules Section 8017, is exempt from the payment of any fees for filing, 

recording, or indexing any paper or document with the Monroe County Clerk.   

 
Dated:  June 6, 2023    s/ Robert J. Shoemaker  
      Robert J. Shoemaker, Esq. 

 Deputy County Attorney 
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MONROE COUNTY CLERK’S OFFICE THIS IS NOT A BILL. THIS IS YOUR RECEIPT.

Receipt # 3454455

Book    Page    CIVIL

Return To:
County of Monroe Department of Law

No. Pages:  39

Instrument: EXHIBIT(S)

Control #: 202306060757
Index #: E2023005870

Date: 06/06/2023

 County of Monroe Time: 12:29:53 PM

 Siemens Industry, Inc.

Total Fees Paid: $0.00

Employee:

State of New York

MONROE COUNTY CLERK’S OFFICE
WARNING – THIS SHEET CONSTITUTES THE CLERKS
ENDORSEMENT, REQUIRED BY SECTION 317-a(5) &
SECTION 319 OF THE REAL PROPERTY LAW OF THE
STATE OF NEW YORK. DO NOT DETACH OR REMOVE.

JAMIE ROMEO

MONROE COUNTY CLERK
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MONROE COUNTY CLERK’S OFFICE THIS IS NOT A BILL. THIS IS YOUR RECEIPT.

Receipt # 3454456

Book    Page    CIVIL

Return To:
County of Monroe Department of Law

No. Pages:  3

Instrument: EXHIBIT(S)

Control #: 202306060758
Index #: E2023005870

Date: 06/06/2023

 County of Monroe Time: 12:29:54 PM

 Siemens Industry, Inc.

Total Fees Paid: $0.00

Employee:

State of New York

MONROE COUNTY CLERK’S OFFICE
WARNING – THIS SHEET CONSTITUTES THE CLERKS
ENDORSEMENT, REQUIRED BY SECTION 317-a(5) &
SECTION 319 OF THE REAL PROPERTY LAW OF THE
STATE OF NEW YORK. DO NOT DETACH OR REMOVE.

JAMIE ROMEO

MONROE COUNTY CLERK
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MONROE COUNTY CLERK’S OFFICE THIS IS NOT A BILL. THIS IS YOUR RECEIPT.

Receipt # 3454457

Book    Page    CIVIL

Return To:
County of Monroe Department of Law

No. Pages:  2

Instrument: EXHIBIT(S)

Control #: 202306060759
Index #: E2023005870

Date: 06/06/2023

 County of Monroe Time: 12:29:55 PM

 Siemens Industry, Inc.

Total Fees Paid: $0.00

Employee:

State of New York

MONROE COUNTY CLERK’S OFFICE
WARNING – THIS SHEET CONSTITUTES THE CLERKS
ENDORSEMENT, REQUIRED BY SECTION 317-a(5) &
SECTION 319 OF THE REAL PROPERTY LAW OF THE
STATE OF NEW YORK. DO NOT DETACH OR REMOVE.

JAMIE ROMEO

MONROE COUNTY CLERK
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MONROE COUNTY CLERK’S OFFICE THIS IS NOT A BILL. THIS IS YOUR RECEIPT.

Receipt # 3454458

Book    Page    CIVIL

Return To:
County of Monroe Department of Law

No. Pages:  36

Instrument: EXHIBIT(S)

Control #: 202306060760
Index #: E2023005870

Date: 06/06/2023

 County of Monroe Time: 12:29:55 PM

 Siemens Industry, Inc.

Total Fees Paid: $0.00

Employee:

State of New York

MONROE COUNTY CLERK’S OFFICE
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Introduction 
 

This manual is intended to assist competent technical personnel in the installation, operation and 
maintenance of liquid filled transformers manufactured by Niagara Transformer Corp. 

 
The instructions contained in this document do not cover all variations or configurations of equipment. 
Nor do these instructions provide for every possible contingency that may be encountered during installation, 
operation, and service. 

 
The appendices of this manual contain additional order specific instructions and data, supplementing the
general information provided in the body of the manual. 

 
If additional information or assistance is required, please contact: 
 
 

 
Niagara Transformer Corp. 

1747 Dale Road 

Buffalo, New York 14225 

 

Phone: (716) 896-6500 

Fax:      (716) 896-8871 

Website: niagaratransformer.com 

 

 
 

 
 

The instructions contained in this manual are not a substitute for proper training and experience in the safe 
installation and operation of the equipment described. 
 
 
 
Proprietary Statement 
 
This manual contains proprietary information of Niagara Transformer Corp. It is intended solely for the 
information and use of parties operating and maintaining the equipment described herein. Such proprietary 
information may not be used, reproduced, or disclosed to any other parties for any other purpose without the 
expressed written consent and authorization of Niagara Transformer Corp. 
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Appendices 
 
The appendices of this manual contain additional, order specific instructions, data and reference material 
for the installation, maintenance and operation of the liquid immersed transformer purchased. 
The appendices form an integral part of this instruction manual, and as such, must be reviewed thoroughly in 
preparation for installation, operation and maintenance of the transformer. 
A table of contents is provided on the first page of each appendix section. 
 
Appendix A  Instructions prepared by Niagara Transformer Corp. These include but are not limited to 

instructions for component installation, process and operational guidelines. 
 
Appendix B  Documentation provided by suppliers and manufacturers of the components and materials 

used in the manufacture of the transformer by Niagara Transformer. These include but are 
not limited to installation, testing, handling, safety and technical data. 

 
Appendix C  Drawings prepared by Niagara Transformer for the installation and maintenance of various 

order specific component assemblies 
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Figure 1  Warning Label - Confined Space
                  (applied to all transformer tanks)

1 Safety 
 
These instructions are not intended to be a substitute for proper training and experience in the safe 
installation, operation and maintenance of liquid filled substation and power transformers. 

 
1.1 Safety preparation 
 
1.1.1 Check your supplies and equipment 

 
Read and reference this Installation, Operation and Maintenance manual NTIB 600 to prepare for and 
determine the equipment and supplies necessary for the work to be performed.  
Check all tools and supplies before beginning work.  Ensure equipment is in good working order, and all 
required materials are readily available. 

a) Use quality, hardened tools in good condition. Do not use any tools that have been coated and may 
peel or chip during normal use. Tools with moving parts must be riveted, welded and/or have locked 
threads to prevent disassembly. Hammers, screwdrivers etc. must have one piece-molded plastic or 
fiberglass handles. Tags and labels should be removed from tooling. If tooling ID is necessary, use 
non-metallic material, secured with nonconductive tape.  

a) Prepare a checklist of all tools and materials that will be used inside the transformer and verify all 
items have been removed from the transformer after work has been completed. 

b) Tie off wrenches and other hand tools before entering the tank.  
c) Enter the transformer wearing clean, dry clothing, including clean cloth or nitrile rubber overshoes. 

Empty all pockets and remove loose objects such as ID tags, buttons, watches, rings etc.   
d) Do not open the transformer when the weather is inclement, or when condensation is observed on 

interior surfaces of the transformer.    
e) Use dry air with a dew point of less than minus 40°C to ventilate the inside of the tank in preparation 

for and during service.  
 
1.1.2 Protect yourself 

 
a) Observe all safe practices and procedure regulations 

established by your employer. 
b) Wear all protective gear and clothing (boots, helmets, 

gloves, masks, goggles, and safety glasses) supplied 
by your employer or required for safety on the job. 

c) Follow manufacturer's instructions when installing or 
using any apparatus or attachments.  Observe all 
precautions recommended in manufacturer's 
literature. 

d) Handle all electrical equipment with respect.  Make 
sure you know circuit and load current conditions 
before operating or servicing a system-connected 
transformer. 

 

 Warning: Niagara transformers are shipped with a 
nitrogen blanket in the gas space above the liquid level. 
Nitrogen gas will not support life.  Before entering the 
transformer, purge the gas space with dry air.  Failure to do so 
could result in death or injury.  Always enter a transformer 
tank using O.S.H.A. vessel entry procedures. 
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1.1.3 Moving the transformer 
 
Before moving the transformer, check the total weight of the equipment being lifted (refer to transformer 
nameplate) and check the condition and capacity of all lifting and hoisting equipment.  Do not use worn, 
frayed or damaged hooks, cables, or slings.  Do not use forklifts or cranes with load capacity less than 
the weight of the transformer. 
 
Moving heavy equipment such as power transformers, switchgear and related parts should only be 
undertaken by experienced certified operators and riggers. 
 

 Caution: When handling partially or fully assembled transformers be aware that the center of gravity 
for the mass being handled changes as liquid and components are added or removed. Large heavy, non-
removable components, such as On-Load Tap-Changing equipment, significantly affect the transformer 
center of gravity. The presence of this equipment and/or other heavy components must be considered before
removing or adding other parts that may create an unbalanced condition.  
  
1.1.4 Transformer mounting 
 
The transformer must be installed on a level pad or foundation, properly sized for the application. Anchoring 
of the transformer to the pad is recommended. The method of anchoring is typically specified by the 
customer as determined by site conditions and regulations, particularly if bolting is required. 
Bolting, cleating, or welding to steel supports are the most common forms of anchoring. All anchoring must 
be designed to suit the physical size, mass and location of the transformer. 
 
1.1.5 Make sure the tank is grounded 
 
Ground the tank before making any other system connection.  The transformer ground pads must be 
connected to a permanent, low-impedance ground. 
 
1.1.6 Clean all bushings & terminals 
 
Clean bushings, bushing wells, terminal lugs, and all connection points before making connections.  Remove 
all dirt, grease, or foreign matter. 
 
1.1.7 Make neutral connections first 
 
Connect transformer neutral connections to system neutrals before other system connections. 
 
1.1.8 Keep unused leads isolated from system wiring 
 
Insulate all unused leads from ground and from all other leads and connections. 

   IEEE C57.93 CAUTION 
After the access-hole cover is removed, the transformer should not be entered until the shipping gas 
(including dry air) is completely purged with breathable dry air that has a maximum dew point of - 45 °C.  
The oxygen content must be between 19.5% and 23% before entering the tank. Carbon monoxide levels 
should also be monitored and maintained at a level less than 25 ppm. The lower explosive limit (LEL) 
should be less than 20%. This replacement of gas with dry breathable air is necessary to provide sufficient 
oxygen to maintain good air quality and sustain life. If the unit was initially shipped in dry nitrogen, there is 
a possibility of trapped nitrogen pockets. In this case, a sufficient vacuum should be held for a 
predetermined period of time and the vacuum released with and refilled with dry breathable air. Shipping 
gas can be effectively removed from the tank by temporarily filling with dry oil, or by partially evacuating 
the tank to remove the shipping gas. 
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1.1.9 Observe manufacturer's instructions 
 
Follow manufacturer's instructions for installing accessories or attachments.  Make sure all connectors 
(permanent or separable) are correctly rated for the application. 
 
1.1.10 Check insulating fluid level 
 
Make sure the insulating fluid is at the proper level before the transformer is energized. 
 
 
1.2 Safety during operation 
 
1.2.1 Do Not Exceed Transformer Ratings 
 
Transformers are designed for loading in accordance with IEEE/IEEE C57.91. Order specific design ratings 
for each transformer are provided on the transformer nameplate. Refer to IEEE/IEEE C57.91 for information 
on the risks associated with the application of loads in excess of the nameplate rating.    
 
1.2.2 De-energize the transformer before operating accessories that are not designed to break load. 

 
1.2.3 De-energized tap changer operation 
 
De-energize the transformer before operating a tap changer designed for de-energized operation. 
 
1.2.4 Dual voltage switches or internal link boards 
 
The transformer must be de-energized before operating a dual-voltage switch or internal link board. Switch 
and link board settings, including tap changer position are shown on the transformer nameplate. Confirm all 
switch and/or link board settings are correct for the required voltage before re-energizing the 
transformer. 

 Warning: Refer to section 1.3.2 before breaking the tank seal to access an internal link board.  
 

 Warning: If an internal link board, dual-voltage switch or delta-wye switch is positioned to connect 
the transformer windings in parallel, the de-energized tap changer(s) must be set in the position shown on 
the transformer nameplate. A de-energized tap changer is not always used to adjust the transformer voltage 
when the transformer windings are connected in parallel. Use the information provided on the transformer 
nameplate to verify the position of all switches and/or link boards is correct (for the voltage required) before 
re-energizing the transformer.  
 
 

 
 
1.2.5 Dry-well non-load-break fuse holders: 

 
The transformer must be de-energized before removing or installing a fuse holder cap. Check the fuse 
holder before reinstallation; do not exceed the fuse holder rating. 

   IEEE C57.93 CAUTION 
The transformer must be de-energized before any de-energized tap changer, series-parallel, dual-voltage, 
or delta-wye switches are operated. Attempting to change any de-energized tap changer, series-parallel, 
dual voltage, or delta-wye switches on an energized transformer will result in damage to the equipment 
and possible serious personal injury.  
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Figure 1  Warning Label - Confined Space
                    (applied to all transformer tanks)

1.2.6 Internal fusing 
 

The transformer must be de-energized before opening the transformer tank to service internal fuses.  Do not 
attempt to open an energized transformer. 
 
1.2.7 Separable disconnect bushings 

 
De-energize the transformer before disconnecting dead break separable bushing / elbow assemblies. 
 

 Warning: Operate all load break equipment including load break bushing / elbow assemblies 
with caution. Be aware of all circuit connections, circuit conditions and function of the all equipment. Use 
protective clothing and/or equipment as required by the product manufacturer and local regulations. 
 
1.2.8 Bay-0-Net fusing 

 
Operation during a fault can generate arcing and an explosive reaction.  Before operating a Bay-O-Net fuse 
holder read the manufacturer's instructions carefully and vent the transformer. 
 
1.2.9 Air switches & fusing 
 
In-air fusing or switches may be energized even when in the "open" position.  Read the manufacturer's in-
structions carefully before operation. 
 
1.2.10 Internal load-break switches 

 
An internal load break switch is designed to interrupt rated current only; the switch is not designed to 
interrupt fault currents.  Do not exceed switch ratings. 
 
 
1.3 Safety during repair 

 
1.3.1 De-energize and disconnect the transformer 
 
Never attempt to repair a transformer that is system 
connected.  De-energize, disconnect and isolate the 
transformer before attempting any service or repair. 
 
1.3.2 If internal service is necessary any internal tank 

pressure (positive or negative) must be relieved. 
  
Before breaking the tank seal in any way such as opening an 
inspection port, oil level plug, manhole cover or Bay-O-Net 
fuse holder any internal tank pressure must be reduced to 
zero. This can be done by partially opening a liquid fill plug 
located above the liquid level, opening the gas sampler the 
pressure-vacuum bleeder or activating the pressure relief 
device. Internal tank pressure must be reduced to zero. 

 Caution: Vented gases may be combustible. 

 Warning: Niagara transformers are shipped with a 
nitrogen blanket in the gas space above the liquid level. 
Nitrogen gas will not support life.  Before entering the 
transformer, purge the gas space with dry air.  Failure to do 
so could result in death or injury.  Always enter a 
transformer tank using O.S.H.A. vessel entry procedures. 
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1.3.3 Protect openings in the tank seal 
 
When the transformer tank must be opened, keep the area around the access opening clean, and take 
precautions to prevent foreign matter and moisture from entering the tank.  Do not open the tank in wet or 
windy condition. 
 
1.4 Safety - Cold Starts 
 
Three characteristics of the insulation/coolant system must be considered relative to cold start.  These are 
dielectric strength versus temperature, specific gravity versus temperature, and the thermal characteristics of 
the fluid. Most "in  dielectric fluids exhibit a sharp drop in dielectric strength at lower temperatures as 
contaminants such as moisture precipitate out causing a dielectric discontinuity. If the specific gravity versus 
temperature curve of a fluid crosses the ice-water specific gravity versus temperature curve, free ice or free 
water could exist at any point in the system and cause discontinuity and possible failure. 
It is prudent to energize any extremely cold transformer without load and then bring the load on slowly. 
Short-term, temporary, localized temperatures may exceed the normal values indicated on the transformer 
nameplate.  At very low ambient temperatures, it will be some time before external radiators become 
effective, but at these low temperatures, the additional cooling should not be needed. 
High fire point fluids have viscosities higher than that of mineral oil.  Transformers filled with these types of 
fluids may require the use of an external heat source to facilitate a cold start. 
 
 

 Note: Cold startup procedures are affected by liquid type and temperature. Refer to the Appendices
of this manual for specific instructions and data relating to the insulating liquid used for your order. 

 
 

   IEEE C57.93 CAUTION 
After the access-hole cover is removed, the transformer should not be entered until the shipping gas 
(including dry air) is completely purged with breathable dry air that has a maximum dew point of - 45 °C.  
The oxygen content must be between 19.5% and 23% before entering the tank. Carbon monoxide levels 
should also be monitored and maintained at a level less than 25 ppm. The lower explosive limit (LEL) 
should be less than 20%. This replacement of gas with dry breathable air is necessary to provide sufficient 
oxygen to maintain good air quality and sustain life. If the unit was initially shipped in dry nitrogen, there is 
a possibility of trapped nitrogen pockets. In this case, a sufficient vacuum should be held for a 
predetermined period of time and the vacuum released with and refilled with dry breathable air. Shipping 
gas can be effectively removed from the tank by temporarily filling with dry oil, or by partially evacuating 
the tank to remove the shipping gas. 
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2 Receiving and Handling 
 
2.1 Receiving Inspection 
 
Niagara transformers may be shipped completely assembled ready for installation and service, or with some 
components removed due to shipping limitations. 
It is important to thoroughly inspect the transformer and all associated components, crates and boxes prior to 
removing any of the equipment from the transport vehicle. 
Shipping documentation includes a packing list and Niagara Transformer Receiving Inspection checklist, form 
NTRI-2015-001, that must be used to record the receipt and condition of all items shipped and received. A copy 
of the completed checklist (form NTRI-2015-001) must be returned to Niagara Transformer Corp. as part of the 
warranty validation process. 
 
2.2 Shipping damage 
 
Niagara Transformers are manufactured to withstand reasonable shipping forces (impact, shock 
acceleration) expected for the mode of shipment specified during order placement. During transportation if a 
transformer is subjected to mechanical shock in excess of the suggested 
damage may occur: 

a) Windings/core may become displaced or distorted. 

b) Insulation between turns can be abraded which may lead to a short circuit and damaged windings.

c) Mechanical vibrations may cause a loss of winding clamp pressure that can result in a winding 
collapse fault condition. 

d) Safe clearance between active components and the transformer tank may be compromised. 
 
Visible damage sustained during shipment and/or handling may require on site repair or return to the 
manufacturer. Concealed damage, if undetected can lead to failure, within or beyond the warranty 
period.  

 
2.3 Shipping forces 
 

a) During Loading, Unloading and Rigging: Generally a low occurrence rate but with potential of 
producing a high magnitude impact. Shocks can range from 2.5 to 10.0 g. 
Typical examples include lifting equipment failure, dropped transformer, poor control, and rough 
handling during placement. 

 
b) During truck transport: Impacts in longitudinal axis during braking operations and vertical and 

lateral shocks due to road conditions. Normally 0.5 to 1.0 g experienced. 
 

c) Onboard a Ship: Rolling, pitching, and yawing. Low frequency vibrations repeated at regular time 
intervals, range from 0.3 to 0.8 g. 

 
d) Rail shipment: Impacts are delivered in the longitudinal axis during shunting operations and 

vertically caused by track deformities and rail joints. Typically, 0.5 to 1.0 g, but can jump to 4.0 g 
during shunting operations. 

 
2.4 Damage claims 
 

a) FOB destination shipments: Shipping damage must be immediately reported to Niagara 
Transformer Corp., who will actively pursue a damage claim against the carrier.  

 
b) FOB point of manufacture shipments: The customer is responsible for making damage claims 

against the carrier, and notifying Niagara Transformer Corp. as soon as possible.  
 

202306060762 Index #: E2023005870FILED: MONROE COUNTY CLERK 06/06/2023 11:58 AM INDEX NO. E2023005870

NYSCEF DOC. NO. 10 RECEIVED NYSCEF: 06/06/2023Case 6:23-cv-06398-DGL   Document 1-1   Filed 07/14/23   Page 117 of 188



12 of 78
 
NTIB 600 - 2015

2.5 Impact Indicators and Recorders 
 
The use of suitable impact indicators and recorders provide the customer and manufacturer with data that 
can assist in determining the existence and magnitude of concealed damage that may have been sustained 
during shipment.  
The transformer shipping documentation will indicate when these devices have been provided. 
When used, the condition of the indicators and/or recorder readings must be documented when the 
transformer arrives at destination. The devices must remain on the unit until it is unloaded and placed on 
the transformer mounting pad. Readings are noted before and after unloading from the transport vehicle.  If 
damage is found or suspected, before or after unloading the equipment, notify Niagara Transformer Corp.
immediately. 
Impact recorders are to be returned to Niagara Transformer Corp. after travel data has been recorded 
and the device is no longer required at the installation site.   
 
Impact loads are seldom associated with truck transport; however rail shipments can be subjected to 
significant impact loads during shunting operations. Transformers transported by rail are specifically 
designed for that mode of shipment. 
 
2.6 Impact limits 

 
Digital or mechanical impact recorders should measure accelerations in three (3) axes, with a 
recommended range of 0 to 10g. Impacts that exceed the following design limits in any of the three 
axes may result in damage to the transformer. Appropriate follow-up is required to ensure the 
transformer is suitable for installation. 

 
a) Impacts in excess of the three times the force of gravity (3g) are considered rough treatment. The 

carrier is liable for damage due to rough handling, and a detailed visual inspection is required by a 
Niagara Transformer representative. 

b) An impact in any direction in excess of fours time the force of gravity (4g) requires external and 
internal inspection by qualified technical personnel. 

c) Evidence of an impact in any direction beyond five times the force of gravity (5g) will require a 
detailed external and internal inspection, including mechanical and electrical testing, all by qualified 
technical personnel. This may result in rejection of the shipment and return to the manufacturer for 
repair. 

 
2.7 Niagara Transformer Receiving Inspection checklist 
 
The Niagara Transformer Receiving Inspection checklist NTRI-2015-001 is an important part of the shipping 
documentation included with each transformer. 
The form, shown in Figure 2, must be completed and a copy returned to Niagara Transformer as part of the 
warranty validation process. A useable copy of form NTRI-2015-001 is provided as the last page of this 
manual. 
 

 Inspection Warnings 
 

a) Relieve any internal pressure, positive or negative, inside the transformer tank before attempting to 
loosen and remove the inspection opening cover. Internal tank pressure must be reduced to zero. 

 
b) When it is necessary to open the transformer use the manhole/inspection openings provided on the 

tank cover. Minimize exposure of the transformer interior to the atmosphere. Open only one manhole 
at a time whenever possible. Cover open manholes with clean plastic sheeting and/or tarps to 
prevent the entrance of moisture and foreign matter. 
Open the transformer in dry weather conditions. Do not open the unit in wet weather or if there is a 
threat of precipitation. The relative humidity of the air should be 80% or less.  
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c) The gas space in the transformer tank above the liquid level is nitrogen filled. 
Nitrogen gas will not support life.  Before entering the transformer, purge the gas space with dry 
air. Failure to do so could result in death or injury.  Use O.S.H.A. vessel entry procedures. 
Purge all air supply hoses to ensure removal of moisture and foreign matter before use.  

 
d) Vented gases may be combustible. 

 

 
 

Figure 2  Transformer Receiving Inspection checklist (NTR-2015-001) 
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Figure 3  Warning Label - Four Point Lift 
(applied to all transformer tanks) 

2.8 Handling 
 
Lifting, jacking and towing facilities are provided on all transformers in accordance with IEEE standard 
C57.12.10. 
Lifting and jacking provisions are designed to provide a safety factor of five (5), based on the ratio of the 
ultimate stress of the material to the working stress. Working stress is defined as the maximum combined 
stress developed in the component by the static load being lifted. Towing provisions are designed for a 
safety factor of two (2). 
Lifting lugs are provided for the complete transformer, the transformer tank cover and for the core and coil 
assemblies. 
All lift facilities are designed for use with a minimum four (4) vertical straps or cables. 
Lifting lugs provided on the tank cover are designed to lift the tank cover only.  
When lifting the complete transformer, the tank cover must be securely fastened in place. Transformer lifting 
lugs include holes for guying attachment. Do not use the guying holes for lifting. 
Lugs designed for lifting the complete transformer are located at the top of the tank, near the tank corners. 
All lugs must bear the lifting forces simultaneously.  Do not attach lifting equipment to any points other than 
the designated lifting lugs 
The use of spreader or lifting beams is recommended to keep lifting cables/straps as close to vertical as 
possible and reduce the possibility of damage to the tank and other component. 
Sling angles must not exceed 30 degrees from vertical. 
During handling, the transformer should not be allowed to tilt more than fifteen (15) degrees from vertical.
 

 Caution: When handling partially or fully assembled transformers be aware that the center of gravity 
for the mass being handled changes as liquid and components are added or removed.  
 

 Caution: Transformer 
weight and liquid weight/volumes 
are shown on the outline drawing 
and the transformer rating plate. 
Ensure all equipment that will be 
used to handle the transformer 
and related components are 
suitably rated for the loads 
involved 
Lifting equipment must have a 

rating of five (5) times load weight. 
 

 Caution: Attach crane 
cable/slings to all lifting lugs 
provided on the transformer tank, 
unless noted otherwise by the 
manufacturer. Do not use a two-
point lift; a four-point lift is the 
minimum requirement. Do not 
attempt to lift the transformer by 
placing a continuous loop of 
cable or chain around two lifting 
lugs.  
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Figure 4  Caution Label  Lift and Tie down Instruction 
(applied to all transformer tanks) 

 
 
 
Most transformers can be moved safely on rollers or skid plates when a crane lift is not possible.  When 
jacking the transformer to position rollers under the base, use at least two jacks under adjacent jacking 
provisions to raise the transformer evenly. 
 
When jacking of the transformer is required use the designated jacking facilities only. Do not jack under 
sheet-metal components, cooler assemblies, and valves etc. that are not intended for that use. 
 
Towing equipment must be use the designated attachment points provided on the transformer tank, in base
members or on the jacking components. Do not attach tow cables to other parts of the transformer. 
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3 Storage 
 
Ideally liquid filled transformers are assembled, inspected, tested and placed into service shortly after 
delivery to the installation site.  When this is not possible and the transformer(s) must be placed in storage 
for a period of time, the following guidelines should be observed. 
 
3.1 General guidelines:  

 
a) The transformer should be stored, fully assembled, at its permanent location whenever possible.  
b) The mounting surface must be level and designed to suit the transformer mass and base size. 
c) The transformer should not be stored in the presence of corrosive gases. 
d) Transformers designed for indoor use must be stored indoors. 
e) Maintain and clean the exterior surfaces of the transformer to protect against rust and corrosion.
f) Bushings and other components removed for shipment must be kept in a clean dry location, in the 

original shipping cartons. Condenser bushings are stored in an upright position. 
g) Space heaters in switch compartments, terminal chambers, control cabinets or any other enclosures 

should be connected to a power source and energized. If this is not possible, or if heaters are not 
supplied, use desiccant packets to control moisture levels. 

h) Liquid levels must be maintained within stated design specific limits. Gas space pressure (above the 
liquid) must be maintained at approximately two (2) PSIG. If necessary replenish the gas space with 
dry nitrogen. The transformer seal must be maintained to prevent the entrance of air and moisture 
into the tank. 
 
Dry nitrogen can be added to the transformer gas space through the sampling valve of the pressure-
vacuum bleeder device. When provided, the dedicated gas space purge valve should be used to 
replenish Nitrogen in the transformer gas space. 
Target value for gas space Nitrogen content is 97% (3% Oxygen or less).  
 
Nitrogen gas used in transformers manufactured by Niagara Transformer Corp. must meet the 
specification shown in Table 1. 
 

i) Perform and document periodic inspections in accordance with the following sections of this 
instruction. 

 

 Warning: A pressure-vacuum gauge that indicates zero pressure for any length of time indicates a 
leak in the transformer seal that should be located and repaired. 

 
j) Prior to placing a transformer into service after storage, the dielectric strength and water content of 

the insulating liquid must be checked, and the functionality of all controls confirmed.  
k) Liquid filled transformers that have been placed into storage should be inspected weekly for the first 

month of storage and monthly thereafter.  Document date, time of day, ambient temperature, 
barometric pressure, transformer liquid temperature, liquid level, tank pressure and physical 
condition for comparison purposes.  Check heater function and other moisture controls if present. If 
a leak is discovered it must be repaired immediately. 
 
While in storage, the gas space pressure in the transformer tank may increase or decrease slightly 
due to changes in the ambient conditions that the transformer is exposed to. Liquid filled 
transformers are supplied with a pressure-vacuum bleeder device designed to relieve over 
pressures automatically. Typically this will occur when the transformer is energized and in service.
 

 Note: Transformers equipped with removable cooling radiators and radiator shut-off valves may be 
 shipped with the cooling radiators mounted on the tank or removed, depending on shipping 
 limitations. To reduce the risk of a leak or spill during shipping and handling, transformers shipped 
 with the radiators mounted on the tank, are shipped with the bottom valve of each radiator fastened 
 in the  position. All top radiator valves are fastened in the  position. It is also 
 recommended that the bottom radiator valves remain  while the transformer is in storage.
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 Warning: If provided, all radiator valves must be open before the transformer is energized!
 Failure to open all radiator valves will result in thermal damage to the transformer. 
 Warning labels noting such are applied to all transformer tanks supplied radiator valves. 
  
 
3.1.1  Documented inspection points: 
 

a) Physical damage, liquid leaks. Leaks must be repaired immediately. 
b) Space heater function and/or the condition of desiccant packets. 
c) Liquid level, liquid temperature and tank pressure readings. 
d) Ambient temperature & barometric pressure. 
e) Date and time. 
f) Method and duration of storage. 

 
Limiting dimensions, total mass and structural integrity are factors that determine the shipping configuration 
of liquid filled transformers. Components may be removed for shipment, liquid levels in the tank may be 
increased, or reduced, or the tank may be completely gas filled. The transformer outline drawing typically 
provides details of the shipping arrangement 
 
3.2 Short term storage, up to 3 months 
 
In addition to the general guidelines of Section 3.1, transformers that will be in storage for a time period of 3 
months or less must be liquid or gas filled to protect the internal assembly. The transformer should be 
maintained as it would be in service, including regular inspections of silica gel breathers, space heater 
operation and control circuits if those components are installed and operational. The unit should be checked 
for leaks prior to and during storage. Leaks must be repaired immediately. Documented inspections should 
be done weekly for the first month of storage and monthly thereafter.   
 
3.2.1  Gas filled units 
 
Transformers that have been shipped dry (liquid drained and the transformer tank filled with dry air or dry 
nitrogen); can be stored in that condition for up to 3 months. 
Gas filled units requiring storage for a period of time longer than 3 months must be filled with liquid. Refer 
to the transformer outline and nameplate for the filling method required (vacuum or atmospheric).  
 

 Warning: If the transformer insulating liquid is FR3, the gas storage medium must be dry nitrogen. 
All special precautions and handling instructions for FR3 fluid provided in the Appendix B of this 
manual must be followed. 

 
Nitrogen gas used in transformers manufactured by Niagara Transformer Corp. must meet the 
specification shown in Table 1. 
 

Table 1  Nitrogen gas specification 
 

Specification ASTM D1933-1997 Type 3 

Dew Point -59°C  (-75°F) 

Nitrogen & rare gas 99.993% 

Maximum Oxygen content 0.002% 

Maximum Hydrogen content 0.005% 
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A significant disadvantage of prolonged storage in a dry gas medium is the gradual loss of oil impregnation 
in insulation components. When the unit is removed from storage and prepared for service, additional 
processing time is required to ensure the full dielectric strength of the insulation system has been restored.
Units designed to be filled with mineral oil can be stored in dry air, rather than nitrogen. Storage in dry air 
reduces internal inspection and assembly times as purging the tank of inert gas and restoring dry breathable 
air is not necessary. Service personnel can safely enter the work space immediately. 
However, it should be noted that as an inert gas, Nitrogen is more compatible with (transformer) cellulose-
based insulation than dry air. 
Units that have been in gas storage require additional vacuum hold time, prior to liquid filling. An extended 
period of 24 hours is recommended.  Additionally, a minimum of 72 hours stand time is required between 
completion of liquid filling and energizing, to restore oil impregnation of the insulation system. 
While in gas storage a positive gas pressure of three (3) to five (5) psi must be maintained in the transformer 
tank.  The use of a regulated reserve gas supply is required, if not supplied with the transformer. 
Monitor both the reserve gas supply and tank pressure daily during the first two (2) weeks of storage. 
Readings should be recorded and include date, time and ambient temperature. Preferably these checks 
should be done at the same time each day. The time interval between inspections may be extended once a 
period of stability has been observed. 
 
3.3 Extended storage for 3 to 6 months 
 
Best practice remains storing the transformer fully assembled and operationally ready, at the installation site, 
on its permanent level mounting surface. 
Fully or partially assembled transformers that will be in extended storage of 3 to 6 months must be liquid 
filled.  
In addition to the general guidelines provided in section 3.1, the transformer should be maintained as it 
would be in service, including regular inspections of silica gel breathers, space heater operation and control 
circuits if those components are installed and operational. Motor powered components such as fans and 
pumps (if installed) should be exercised monthly for 10 to 15 minutes. Check heater function and other 
moisture controls if present. 
 
The transformer should be checked for leaks prior to and during storage. Leaks must be repaired 
immediately. 
Inspection frequency for units placed into extended storage is weekly for the first month of storage and 
monthly thereafter. Per section 3.1, inspection documentation should include any evidence of liquid leaks 
and physical damage, liquid level and temperature, tank pressure, ambient temperature, barometric 
pressure, date and time of day.  
 
3.4 Long term storage - 6 months or more 
 
Transformers, fully or partially assembled, that must be stored for periods of time in excess of six months 
must be liquid filled. In addition to the guidelines provided in section 3.1 of this instruction motor powered 
components such as fans and pumps should be exercised monthly for 10 to 15 minutes. Check heater 
function and other moisture controls if present. The transformer should be maintained as it would be in 
service, including regular inspections of silica gel breathers, space heater operation and control circuits if 
those components are installed and operational. 
Oil quality should be checked every six (6) months. 
The transformer should be checked for leaks prior to and during storage. Leaks must be repaired 
immediately. 
Documented inspection should be done weekly for the first month of storage and monthly thereafter. Per 
section 3.1, document any evidence of liquid leaks and physical damage, liquid level, liquid temperature, 
tank pressure, ambient temperature, barometric pressure, date and time of day.  
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Storage of insulating liquids shipped separately in containers 
 
Insulating liquid shipped separately in drums or other suitable containers is intended for use within 90 days 
of receipt. Liquid storage locations must be dry with moderate temperature variation. If containers must be
stored outdoors every precaution must be taken to ensure the liquid is protected from moisture 
contamination. 
Liquids stored for longer periods of time should be transferred to containment employing a nitrogen 
preservation system. 
Ideally, liquid that has been in storage, especially for 90 days or more should be heat processed and 
degassed before being used to refill the transformer tank. 
In all cases the liquid quality must be checked and confirmed as acceptable before filling can proceed. 
Specifications, handling and safety information for the specific liquid used for each order is provided in 
Appendix B of this manual. 
 

202306060762 Index #: E2023005870FILED: MONROE COUNTY CLERK 06/06/2023 11:58 AM INDEX NO. E2023005870

NYSCEF DOC. NO. 10 RECEIVED NYSCEF: 06/06/2023Case 6:23-cv-06398-DGL   Document 1-1   Filed 07/14/23   Page 125 of 188



20 of 78
 
NTIB 600 - 2015

4 Installation 
 
4.1 Installer Qualifications 
 
For transformers needing field erection, assembly, and testing, our warranty requires that this work be done 
by qualified transformer service personnel. Field assembly may include the handling of fluids, radiators, 
coolers, pumps, bushings, surge arresters, ground resistors as well as pre-commissioning electrical testing. 
A customer selected transformer service contractor must have a minimum of  in 
transformer specific installation work, and must be approved by Niagara Transformer Corp. in writing 
prior to starting work. Niagara Transformer can quote installation services as an adder or can assist the 
customer in locating a qualified transformer service contractor in their area, if needed. Contact the factory at 
1-716-896-6500 (US Eastern Time) for assistance. 
 
4.2 Location 
 
Mount transformers on a level, concrete pad of sufficient strength to support the weight of the complete unit.
Anchoring of the transformer to the mounting pad is recommended.  Provisions for anchoring vary with the 
size, weight, and location of the transformer. 
 
Self-cooled transformers are dependent on the surrounding air for dissipating the heat generated when in 
operation.  For this reason, it is essential that the location of the transformer provide adequate unobstructed 
ventilation.  Space is also necessary for inspection and maintenance access. 
Allow 24 to 30 inches of unobstructed air space between adjacent transformers or between transformers and 
adjacent walls. 
 
Niagara transformers are manufactured in accordance with IEEE standards.  These standards provide 
baseline location criteria for altitude (3300 feet), and ambient temperature (30 °C average, 40 °C maximum). 
 Do not operate a transformer designed for these standards at higher altitudes or temperatures.  If in 
doubt, contact the manufacturer. 
 
Custom designs for special altitude and temperature applications are available when specified by the 
customer at time of order. 
 
Ventilation considerations for self-cooled indoor units include room air inlets at floor level and air outlets as 
high as the room will permit.  The number & size of the air vents depends on the rating of the transformer.  In 
general, about 20 square feet each of inlet & outlet area is required for each 1000 kVA of transformer 
capacity. 
 
4.3 Components removed for shipping 
 

Limiting dimensions, total mass and structural integrity are factors that determine the shipping configuration 
of liquid filled transformers. Components may be removed for shipment, liquid levels in the tank may be 
increased, or reduced, or the tank may be completely gas filled. The transformer outline drawing typically 
provides details of the planned shipping arrangement. The bill of lading also lists the components that have 
been shipped separate from the transformer. Instructions for reassembly of components, common to most 
transformers, which may be removed for shipment, can be found in the main body of this manual. Assembly 
instructions for other special design options such as conservator tanks, heat exchangers, etc. are provided in 
Appendix A of this manual as required. 
 
In addition to removal of parts, shipping limitations may also require liquid levels in the tank to be increased, 
reduced, or the tank to be completely gas filled. The transformer outline drawing describes the planned 
shipping configuration. 
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Typically, components removed for shipment are reassembled in the following order:  
 
 
  Note: The transformer ground pads must be connected to a permanent, low-impedance ground  
  before work on the transformer can start. 

 
 

a) Cooling equipment: removable radiators, heat exchangers, and related piping. 
b) Conservator tank supports 
c) Surge arrester supports 
d) Bushings: 1) Secondary, 2) Primary, 3) Terminal lugs 
e) Neutral and other ground bus 
f) Pressure relief device (if removed) 
g) Conservator tank and fittings  
h) Cooling fans (if not preassembled) 
i) Surge protection: 1) Arresters, 2) Surge counters, 3) Ground connections 
j) Component wiring 

 
 
4.3.1 Installation of Removable Cooling Radiators 
 
Transformers are completely assembled and tested prior to shipment. The cooling radiators have been liquid 
filled and leak tested. When radiators are removed for shipment the radiator mounting flanges and the 
radiator shutoff valves (on the transformer tank) are sealed with gasketed shipping covers. Rad valves are 
fastened in the closed position. 
Radiators should be inspected for damage when received, and when taken out of storage. 
Contamination by condensation can occur if a radiator is opened when the temperature of the radiator is lower 
than that of the ambient air. Avoid opening a radiator under such conditions. 
Radiators should be installed on the transformer the same day they are opened and inspected. Minimize the 
exposure of the rad interior to atmosphere. Remove the shipping covers, one at a time, and check for evidence 
of moisture or other foreign matter. Do not leave the radiator open for an extended period of time. Trace 
amounts of transformer liquid may be found inside the radiator. The presence of other contaminants will 
require flushing the radiator per section 4.2.1.2.  
 
A typical radiator assembly is shown in Figure 6. 
 
 Note: Transformers equipped with removable cooling radiators and radiator shut-off valves may be 
 shipped with the cooling radiators mounted on the tank or removed, depending on shipping 
 limitations. To reduce the risk of a leak or spill during shipping and handling, transformers shipped 
 with the radiators mounted on the tank, are shipped with the bottom valve of each radiator fastened 
 in the  position. All top radiator valves are fastened in the  position. 

It is also recommended that the bottom radiator valves remain  while the transformer is in 
storage. 
Figure 5 shows the orientation of the operating handle of a rad valve relative to the gate (sealing 

. 

 Warning: If provided, all radiator valves must be open before the transformer is energized!
 Failure to open all radiator valves will result in thermal damage to the transformer. 
 Warning labels noting such are applied to all transformer tanks supplied radiator valves. 
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Figure 5  Radiator Valve Handle Positions 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 

Figure 6  Typical radiator assembly 

Valve gate open 

Valve gate closed 
Operating handle moves 
counter clockwise to open 
valve 

Top view of radiator shut-off valve 

Position of operating 
handle corresponds 
with position of 
internal valve gate. 
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4.3.1.1 Radiator Installation procedure 
 
Note: During radiator installation the radiator valves must remain fastened in the closed position.
Radiator valves are opened during the radiator filling process and not before. Section 4.2.1.3 
outlines the steps to be followed for filling the radiators with liquid, after the rads have been installed 
on the transformer. 
 

a) Each radiator and mating valve set on the transformer tank is marked to facilitate installation. 
b) If cooling fans are supplied preassembled on any of the radiators identify the location of those 

radiators before starting assembly. Fan locations are shown on the transformer outline drawing. 
c) Ensure all rad shut off valves on the transformer tank are in the closed position. 
d) Remove the shipping covers one radiator at a time, as needed 
e) Inspect the interior of each radiator header tube for evidence of contamination by moisture or foreign

matter. Remove dehydrating packets (if supplied), if there is evidence of contamination the radiator 
must be flushed out. 

f) Remove the shipping covers from the corresponding rad valves on the transformer tank. The 
shipping covers and gaskets can be saved for future use or recycled. 

g) Clean the gasket groove and mating surfaces of the valves and radiator mounting flanges. 
h) s are supplied for each rad flange to rad valve connection. The gasket is installed in 

the gasket groove of the rad valve flange. Petroleum jelly may be used (sparingly) to hold the gasket 
in place for assembly, and as a gasket lubricant. 

i) Lift the radiator by crane using the lifting lug provided on the top of the radiator. Handle with care to 
avoid damaging the radiator or rad valves. 

j) Open the bottom drain plug and allow any residual liquid to drain from the radiator. 
k) Close the bottom drain plug. Final drain plug torque values are 35 ft-lb for 3/4 inch NPT plugs and 75 

ft-lb for 1 inch NPT plugs. 
l) Align the radiator mounting flanges and valves

and will not be pinched 
m) Corrosion resistant hardware is supplied to mount the radiators (3/4 UNC x 3 inch long bolts, 

washers and nuts). Hardware is to be tightened evenly in an alternating diagonal pattern as shown in 
Figure 7. Stop tightening when the spring lock washers are fully compressed and metal-to-metal 
contact of the mating surfaces is achieved. The final torque value applied to the 3/4 inch mounting 
hardware is 120 ft-lb. 

n) Install the inter-rad bracing at the ends of the radiators after all rads have been installed. The 
location of the bracing is shown on the transformer outline. Corrosion resistant hardware is provided. 
The type and size of hardware required can vary by radiator manufacturer. Longer bolts are provided 
for bracing bars that overlap. 

 Warning: Radiator damage may result if the rad bracing hardware is overtightened. 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

Figure 7  Typical rad valve, hardware tightening sequence 
 
 

1 

4 
2 

3 
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4.3.1.2 Flushing Radiator with dielectric liquid 
 
The interior of a cooling radiator must be flushed with transformer liquid if evidence of internal contamination 
is found.   

a) The radiator is flushed after it has been mounted on the transformer tank. 
b) A portion of the liquid shipped in separate containers is used for the flushing process. If the radiator 

makeup liquid is supplied in the transformer tank by overfilling (rather than in separate containers), a 
volume of liquid must be drained from the transformer tank for the flushing process. The liquid used 
for flushing must be stored in a separate container. The liquid is filtered during the flushing process 
and before it is reused in the transformer. 

c) Do not open the radiator shut off valves. The radiator must remain isolated from the main tank.
d) Remove the top vent plug and bottom drain plugs from the radiator headers. 
e) Circulate clean filtered insulating fluid through the radiator, using a filter press. Flush the radiator top 

to bottom, and then reverse the connections flushing bottom to top. 
o) When flushing has been completed, reinstall the vent and drain pipe plugs. Seal the pipe threads 

with Teflon tape. Final drain plug torque values are 35 ft-lb for 3/4 inch NPT plugs and 75 ft-lb for 1 
inch NPT plugs. 

 
4.3.1.3 Filling the radiators with liquid 
 

  Warning: Radiators are filled with liquid from the main transformer tank. During this process the liquid 
level in the main tank must not fall below the top of the core and coil assembly. 

 
If the radiator makeup liquid is contained in the main transformer tank (by overfilling), the radiators 
can be safely filled using the additional liquid provided in the main tank. The liquid level will not drop 
below the top of the core and coil assembly. 
If the radiator makeup liquid is supplied in separate containers the liquid level in the main tank must 
be monitored and liquid added to the main tank as needed, during the filling operation, to prevent the 
liquid level from falling below the top of the core and coil assembly. 
 

a) Radiators are filled one at time, to control the liquid drop in the transformer tank. 
b) The center of gravity of the transformer will change as the radiators are filled with liquid. Install all 

radiators on the transformer tank before filling any of the radiators. If anchoring provisions are 
provided, the transformer must be anchored to the mounting structure before starting radiator 
installation and filling.  

c) Remove the vent plug from the top of the radiator. 
d) Unbolt the bottom rad valve handle and open the valve allowing liquid to enter the rad. Bolt 
the rad valve handle in the open position. 

e) Replace the top vent plug when liquid is observed through the top vent plug opening. 
f) Unbolt the top rad valve handle and open the valve. 
g) Monitor the liquid level in the main tank and add liquid as required per section 5.8 of this 

 
h) Check for leaks around all rad valves, and the rad vent and drain plugs during the filling 

process and following the stand times specified in Table 5.   
 

4.3.1.4 Radiator Removal 
 

a) Prepare liquid containment equipment. 
b) Close the top and bottom radiator valves of each radiator. Fasten the radiator valve handles in the 

closed position. 
c) Open the liquid drain plug at the bottom of the radiator. 
d) Open the vent plug at top of the radiator. 
e) Drain liquid from radiator. 
f) Replace both the drain and vent plugs when the radiator has been completely drained. 
g) Support the radiator with lifting equipment attached to the top lifting lug of the radiator. 
h) Remove inter-radiator bracing 
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i) Remove mounting hardware from top & bottom rad valves. 
j) Slowly move the radiator away from the transformer tank. 
k) Carefully lay the radiator on its side (cooling fin edges down) on a wood pallet or other protective 

material suitable for storage or shipping. 
l)  
m) Cover valve and radiator flanges with gaskets and cover plates suitable for storage or shipment.  

 
 
4.3.2  Bushing Installation 
 
Cover mounted bushing are commonly removed for shipping, particularly at higher voltage and MVA ratings. 
Given increased current ratings and location, sidewall mounted bushings are rarely removed for shipment. If 
reinstallation of sidewall bushings, or accessing the tank interior through a sidewall manhole, is required, the 
liquid level in the tank must be lowered at least two (2) to three (3) inches below the lowest opening. 
Bushings are typically one of two designs, draw lead, or bottom connected. 
 
Draw lead bushings are used for higher voltage / lower current applications that can be safely be handled a 
cable lead. The line conductor from the winding assembly is extended to and terminated at the top of the 
bushing porcelain. A terminal stud, factory installed at the end of the cable lead, is secured to the bushing 
porcelain by a locking pin. A gasketed top terminal cap threads onto the terminal stud sealing the complete 
assembly. Draw lead bushings can be installed with minimal access to the transformer tank interior. 
 
Bottom connected bushings are used for lower voltage / higher current applications. The bushing 
conductor, which is integral to the bushing, is fabricated from bar or rod sized to suit the current rating of the 
bushing. Phase connections to the bushing, from the windings, are made with heavy cable or flexible copper 
straps. Installations of bottom-connected bushings require more access to the tank interior than draw lead 
bushings. Installers must be able to reach connection points at the bottom of the bushings, and are working 
with heavier connection materials. Some installations may require lowering the liquid level in the tank to 
facilitate installation. 
A hybrid bushing, that can be configured for draw lead or bottom connection, is shown in Figure 8. A bottom 
connected, high current bushing assembly is shown in Figure 9.  
 
4.3.2.1 Preparation 
 

a) The external body and internal conductor cavity of the bushing must be clean and dry for installation.
Clean bushings with dielectric solvent. 

b) Gaskets grooves in mating surfaces must be clean and free of foreign matter 
c) Gaskets must be properly seated to ensure even clamping and a uniform seal. 
d) Conductor connections must be clean and solidly bolted. 

   
Note: Do not use split or star type lock washers inside the transformer tank. These washers are 
more susceptible to fracture and breakage, leaving metal fragments inside the transformer tank. 
Electrical connections should be secured with more durable spring-disc lock washers  

 
e) Special handling and installation instructions for high voltage (condenser) bushings are included in 

Appendix B of this manual and with the bushing in its shipping container. 
f) Connection to rigid bus or tubing must include provision to allow for the thermal expansion of those 

parts and prevent excessive mechanical stress on the bushing. 
g) Mechanical loading on bushing termination points must not exceed the cantilever design limits of the 

bushing. 
h) Condenser bushings should be tested for power factor and capacitance before installation. 
i) Condenser bushings must be handled carefully maintaining an upright position to avoid creation of 

gas bubbles in the insulation system of the bushing. 
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  Warning:  The transformer gas space is pressurized with nitrogen gas. Relieve the internal tank 
pressure (positive or negative) before opening any access openings. Purge the gas space with dry 
air, Nitrogen gas does not support life. Enter the tank using O.S.H.A. vessel entry procedures. 

 

 

  Warning: Take precautions to avoid dropping conductors, hardware, or tools into the transformer.
 
 

 
 

Figure 8  Draw lead Bushing Assembly 

   IEEE C57.93 CAUTION 
After the access-hole cover is removed, the transformer should not be entered until the shipping gas 
(including dry air) is completely purged with breathable dry air that has a maximum dew point of - 45 °C.  
The oxygen content must be between 19.5% and 23% before entering the tank. Carbon monoxide levels 
should also be monitored and maintained at a level less than 25 ppm. The lower explosive limit (LEL) 
should be less than 20%. This replacement of gas with dry breathable air is necessary to provide sufficient 
oxygen to maintain good air quality and sustain life. If the unit was initially shipped in dry nitrogen, there is 
a possibility of trapped nitrogen pockets. In this case, a sufficient vacuum should be held for a 
predetermined period of time and the vacuum released with and refilled with dry breathable air. Shipping
gas can be effectively removed from the tank by temporarily filling with dry oil, or by partially evacuating 
the tank to remove the shipping gas. 
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4.3.2.2 Draw Lead Bushings - Installation 
 

a) Remove the shipping cover from the bushing-mounting pad. Take care to avoid damaging the 
gasket. 

b) Inspect the bushing gasket and replace if damaged. 
c) The internal cable leads for each draw lead bushing are fastened to the underside of the bushing 

flange shipping cover. The terminal stud that threads into the top terminal cap of the bushing is 
preassembled on the end of the lead. 

d) Remove the draw lead from the shipping cover. Take precautions to avoid dropping the lead, 
hardware, or tools into the transformer. 

e) Attach a pull wire to the terminal stud at the end of the lead. The wire length should be at least 
sixteen (16) inches longer than the length of the bushing body. Remove the top cap of the bushing 
and insert the wire through the bushing, from bottom to top. 

f) Pull the wire and attached draw lead through the bushing to the top of the bushing body while 
lowering the bushing into place on the mounting flange. When the bushing is in place on the 
mounting flange install the locking pin in the terminal stud (at the top of the bushing) thereby 
securing the lead in position. Remove the pull wire from the terminal stud / lead assembly. 

g) Secure the bushing to the tank mounting provisions with the mounting hardware provided. Tighten 
hardware evenly in an alternating diagonal pattern. Recommended torque values are shown in 
Table 6. 

h) Install the bushing top cap with gasket. Petroleum jelly may be used (sparingly) to hold the gasket in 
place, and as a gasket lubricant. 

 
 
4.3.2.3 Bottom Connected Bushings - Installation 
 
These bushings can be located on the tank cover or sidewall depending on design requirements and rating 
factors. 
The bushings are mounted on the tank before conductors from the windings are attached to the bushing. 
The liquid level in the transformer tank may have to be lowered to facilitate making connections and/or 
prevent loss of liquid if the bushing or manhole openings are in the sidewall of the tank. Refer to Figure 9.
 

a) Remove the shipping cover from the bushing-
mounting flange. Take care to avoid damaging 
the gasket. 

b) Open a manhole nearest to bushing(s) being 
installed. 

i) Note the required orientation of the bushing 
spades (if any), insert the bushing into the tank 
mounting provision and secure in place with 
the mounting hardware provided. Tighten 
hardware evenly in an alternating diagonal 
pattern. Recommended torque values are 
shown in Table 6. 

c) Note the phase identification markings on the 
bushings and connecting leads. 

d) Fasten the leads from the winding assembly to 
the bottom stud or bar spade of the 
appropriate bushing. The connection 
conductors are usually heavy flexible copper 
straps or cable(s). The required torque values 
for electrical connections are shown in Table 
7. 

e) Replace the manhole cover. 
f) Restore the liquid level following the liquid fill 

procedures documented in this manual. Figure 9  Bottom Connected Bushing Assembly
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4.3.3  Surge Arrester Installation 
 
Surge arresters are installed on a transformer to protect it from over-voltage transients caused by 
atmospheric conditions (lightning) or switching operations. A surge arrester is connected to each phase 
conductor just before it enters the transformer. The opposite end of the surge arrester is connected to 
ground. At normal operating voltages, the surge arrester behaves like an insulator, isolating the phase 
conductor from ground. During a fault condition, the arrester provides a low impedance path to ground for the 
energy from the over-voltage transient. These two opposing characteristics are achieved through the use of 
a Varistor (MOV arresters), which has different resistances at different voltages. 

Transformers may be supplied complete with arresters and mounting provisions, or with mounting provisions 
only. When arresters are supplied with the transformer, they may be removed for shipment to suit shipping 
limitations or to protect the components. 

Arresters are installed as close as possible, electrically, to the equipment being protected. Connections to 
the arrester should be kept short and direct.  

Arrester ground connections are made per customer specification. When not specified by the customer 
ground connections made at the factory are as follows: 

a) Distribution class arresters: single ground conductor (to each arrester) #6 AWG copper, grounds 
connected in series are made with #2/0 AWG copper conductor 

b) Intermediate and Station class arresters: single ground conductor (to each arrester) #2 AWG copper, 
grounds connected in series are made with #3/0 copper conductor. 

Specific installation documentation covering handling, assembly, mounting and connections is provided by 
the surge arrester manufacturer. This documentation can be found in the arrester shipping container and in 

 of this manual, when arresters are supplied with the transformer. 

  Warning: Before connecting the arrester to an energized line; 
a) Ensure a good ground connection has been made. 
b) If an insulating base is used at the ground end of the arrester to permit use of a discharge 
 counter, the discharge counter must be connected, or the insulating base shorted out. 

 

4.4 Connections 
 
4.4.1 General 

 
a) Connections must be made without placing undue stress on the bushing terminals.  Conductors 

should be securely fastened in place and supported properly, with allowance for thermal expansion 
and contraction. 

b) Make sure that the tap connection is set correctly for the required voltage.  De-energize the 
transformer to change taps. 

c) For safety reasons, transformers equipped with an internal terminal board are typically shipped 
connected for the higher voltage, unless specified otherwise by the customer. 

d) A secure, effective low resistance ground is essential for protection.  The transformer must be 
grounded permanently by connecting a heavy ground cable to the ground pad located at the bottom 
of the tank.  If the transformer is designed for operation in a solidly grounded neutral system, the 
neutral connection must be solidly and permanently grounded with minimum resistance. 

e) Surge arresters are recommended for every transformer installation.  Properly sized arresters should 
be located as close as possible to the transformer terminations. 

f) The contacts of accessory devices used for alarm, protection and monitoring are wired to terminal 
blocks in the transformer control cabinet which is mounted on the transformer tank.  Customer 
connections to these devices and for customer supplied power sources are housed in this cabinet.
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 Note: The customer is responsible for all connections to the transformer, which includes primary and 
 secondary line connections, neutral connections, grounding, and transformer alarm, protection, and 
 monitoring equipment outputs. 

 
 
4.4.2 External Electrical Connections  
 
The primary and secondary customer connection terminals of the transformer may be copper, aluminum or 
bronze alloy.  The connection surfaces of these terminals are plated to resist oxidization and improve the 
conductivity of the bolted connection.   
 
Supply connections should be made as follows: 
 

a) The plated contact surface of the bus bar, terminal or cable connector should be wiped clean.  Do 
not use sandpaper or other abrasive cleaning methods.  Avoid handling the cleaned surface as 
much as possible. 

b) Join the clean contact surfaces of the connection using the appropriate hardware and torque values 
as described in the Fasteners section of this manual. 

c) Heavy bus bar connections may require the use of additional spring disk washers.  The quantity of 
washers required for specific applications is determined by the characteristics of the washers and 
the size of the bus.  Refer to supplier documentation. 

d) Plating reduces oxidization at bolted connections; however, care must be taken to avoid galvanic 
corrosion between materials that are not compatible.  Bars without plating, either copper or 
aluminum, should not be connected to silver-plated or tin-plated bars.  Tin-plated bars and silver-
plated bars should not be connected together.  In the absence of plating, bolted joints can be 
protected from oxidization by the use of protective grease compounds.  Plated joints can also be 
improved by cleaning and applying protective grease prior to assembly. 
 
 

 
 
4.4.3 Internal Electrical Connections 
 
Internal electrical connections are made using the same fasteners that are used for external electrical 
connections with the exception that the hardware is not plated. 
Internal bus connections are cleaned prior to fastening, but are not plated.  Protective greases are not used 
inside the transformer. 
 
 

Note: Do not use split or star type lock washers inside the transformer tank. These washers are 
more susceptible to fracture and breakage, leaving metal fragments inside the transformer tank. 
Electrical connections should be secured with more durable spring-disc lock washers.  

 

   IEEE C57.93 CAUTION 
If external bushing connections are made be certain there is sufficient slack in the external line connection 
to allow for bushing movement caused by flexing of the transformer cover and/or walls. Failure to relieve 
this stress at the bushing connection may result in damage to the bushing seals and loss of oil.   
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4.5 Final Inspection (before applying Voltage to the transformer) 
 
4.5.1 Electrical inspection 
 

a) Correct phasing. 
b) Connections are tight and secure. 
c) Accessories tested and operational. 
d) Current transformer circuits are either shorted or connected through their load. 

 
e) Tap changer is operative and in correct position. 

 
f) Terminal board connection, if supplied, is correct for the expected output. 

g) Windings that are not intended to be grounded are not grounded. A 500-volt megger test is 
recommended. 

h) Winding continuity confirmed. 
i) Dielectric strength of the insulating liquid confirmed. 
j) Neutral and ground connections properly made. 

k) Pre-operational testing per this manual performed and confirms the transformer is suitable for 
energizing. 

 

4.5.2 Internal inspection (if required) 
 

a) Check for evidence of moisture inside the tank. 
b) All accessible bolted connections are tight. 
c) Check for shifting of any parts, broken leads signs of damage. 

 

4.5.3 External inspection 
 

a) Damaged paint has been repaired. 
b) The bushings are clean. 
c) All gauges and mechanical accessories are operative. 
d) Tools and other installation equipment have been removed. Check the top of the transformer. 
e) Liquid levels are correct in transformer tank and any other liquid filled compartments. 
f) The transformer tank holds positive pressure. 

g) Manhole covers have been replaced and are tightly bolted. 
h) Protective covers are closed and bolted tight. 
i) The mechanical pressure relief device is reset. 
j) Temperature indicators (liquid, winding etc.) have drag hand reset aligned with indicating pointer. 

k) All radiator valves are fastened in the open position. 
 
  

Note: Transformers equipped with removable cooling radiators and radiator shut-off valves may be 
shipped with the cooling radiators mounted on the tank or removed, depending on shipping 
limitations. To reduce the risk of a leak or spill during shipping and handling, transformers shipped 
with the radiators mounted on the tank, are shipped with the bottom valve of each radiator fastened 
in the  position. All top radiator valves are fastened in the  position. 
It is also recommended that the bottom radiator valves remain  while the transformer is in 
storage. 

 Warning: If provided, all radiator valves must be open before the transformer is energized!
 Failure to open all radiator valves will result in thermal damage to the transformer. 
 Warning labels noting such are applied to all transformer tanks supplied radiator valves. 
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4.5.4 Important Notes 

a) When it is necessary to open a liquid-filled transformer, the liquid temperature should be higher than 
the ambient air temperature to prevent internal condensation which can lead to transformer failure.

b) Do not break the tank seal in fog, rain, snow, or if there is evidence of condensation on the 
transformer tank.  The dielectric strength of the transformer liquid can be compromised, to 
dangerous levels, with slight increases in moisture content. 

c) Internal tank pressure must be reduced to zero before breaking the tank seal. 
d) Precautions must be taken to prevent dropping foreign objects or matter into the transformer.  

Remove pens, pencils, coins, etc. from pockets; check clothing for loose metal buttons, badges, 
buckles, etc.  Wristwatches and jewelry should be removed. 

e) If the transformer tank bracing is used for gas space expansion, the gas space control valve(s) 
must be closed for vacuum processing and open when the transformer is in service.  The valves 
are located near the top of the tank, on one or more walls, and are identified with a label. Refer to 
the transformer outline drawing to verify existence and location of the gas space control valves. 

f) Tank bracing used for gas space expansion is purged with dry nitrogen at the factory.  If the bracing 
gas space has been opened to the atmosphere for an extended period of time, the bracing gas 
space must be purged with dry nitrogen to remove oxygen and moisture. 

 
 
4.6 Pre-operational Testing 
 
Following delivery, assembly and liquid filling the transformer must be tested to confirm it is ready for service. 
Pre-operational tests also provide benchmark data for future comparison. 
Mandatory testing described below represents the minimum tests required to validate and maintain 
product warranty. 
Optional tests listed below describe other tests recommended by Niagara Transformer Corp. which provide 
useful reference data and confirm operational readiness. 
 
4.6.1 Mandatory testing  
 

a) Insulation resistance test on each winding to ground, and between phases. 
b) Power factor test on each phase to ground and between phases, in accordance with section 7 of 

IEEE/IEEE C57.12.90.  
c) Winding ratio test on each tap position. Transformers with Load tap changers should be tested for 

winding ratio on all load tap positions. 
d) Check the winding resistance of all windings and compare results with factory test results. 
e) Dielectric strength: confirm the dielectric strength of the liquid in transformer meets or exceeds 

minimum acceptable value.  
Note: This test is mandatory if the transformer tank seal has been broken prior to energizing, or 
for transformers with cooling radiators that have been removed for shipping and reinstalled at site. 
Otherwise, this test is optional. 

 
4.6.2 Optional testing 
 

a) Single phase excitation test on the rated voltage connection on HV side compared to factory test 
results, if applicable. 

b) Sweep Frequency Response Analysis compared to factory benchmark test results, if applicable.
c) Operational testing of control and indicating devices such as liquid and winding temperature, control 

relays, gas detectors, position indicators and pressure relief etc.. 
d) Power factor, interfacial tension and neutralization number of the liquid in transformer. 
e) Oxygen content and total-combustible-gas content of nitrogen gas blanket above the liquid. 
f) Power factor test on all bushings equipped with a test or capacitance tap. 

g) Dissolved gases in oil. 
h) Operational testing of auxiliary equipment such as oil-circulating pumps, fans, oil and water flow 

meters. All  
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4.6.3 Periodic Tests 
 
Niagara Transformer also recommends performing most of the preceding tests as part of a regular 
maintenance program to confirm proper operation and alert operators of abnormal performance issues. 
 
 
4.7 Protection for Switching Device Applications 
 
High frequency switching transients produced during switching device operation can interact with the 
transformer winding and the system to produce a resonant condition that could result in transformer failure. 
Typical high speed switching devices are SF6 and vacuum breakers, but the phenomenon is not limited to 
just them. Since all transformer windings and the systems they are applied to have a resonance at some 
frequency this type of failure can occur on any type of transformer winding. The failure produced typically 
occurs at the first resonance (mid-point) or the second resonance (quarter-point) in the transformer winding.  
This failure is different from the classical transient line end failure mode most normally expected, which is 
protected by surge arresters. 
 
To protect the transformer from this type of failure, a snubber circuit consisting of surge capacitors and 
non-inductive resistors is recommended.  The snubber circuit is applied in conjunction with surge arresters. 
 Surge arresters alone will not protect a transformer from a resonance failure. 
 
Although difficult to predict, probability plays a key role in determining the need for this type of protection.  
Transformers repeatedly switched on and off with vacuum breakers, and transformers closely coupled to 
vacuum breakers are more prone to this type of failure and should be protected. Transformers and loads 
with other characteristics, such as high impedance, low winding loss, high X/R ratios, or serving inductive 
loads are more prone to this type of failure, also.  A typical example of this application is a furnace 
transformer. 
 
The existence of conditions that could make the transformer vulnerable to such a failure should be 
discussed at the time of quotation.  Niagara Transformer can recommend or arrange for a system 
analysis by consultants familiar with this phenomenon to determine the need for snubber circuit 
protection. 
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5 Operation Instructions 
 
5.1 Startup 
 
The following instructions are for normal startup conditions in an ambient temperature of -10°C or higher. 
Transformer startups in ambient temperatures below -10°C may require special Cold startup procedures to 
ensure a successful installation. Cold startup procedures are also affected by the type of liquid used in the 
transformer. Specific handling, testing and cold startup instructions for mineral oil and Envirotemp FR3 are 
provided in the Insulating / Cooling Liquids section of this manual. Similar documentation for other alternative 
liquids that may be used for a specific order can be found in Appendix B, when required. 
 

a) Following the application of full voltage, the transformer should stand for 2 hours without load.  
b) Check the transformer at regular intervals during the 2 hour "stand" time. The sound emitted during 

this time should be a steady "hum". There should not be any evidence of discharges indicated by a 
"ticking" sound when listening in close proximity to the tank wall. 

c) During the first 3 hours of operation under load, check the transformer for any abnormal conditions 
related to temperature, pressure, or noise. 

d) Niagara Transformers are shipped with a nitrogen blanket of approximately 2 PSIG above the liquid 
level. Sealed tank units may experience a pressure increase and possible operation of the pressure-
vacuum bleeder valve before stabilizing after being in operation for a period of time. 

e) The transformer may also operate indefinitely in the vacuum range if the liquid has absorbed 
sufficient gas during shipment or storage, and loading conditions are light. Operation in this situation 
is not cause for concern provided the pressure gauge does not remain on zero. 

f) A continuous gauge reading of zero indicates the presence of a leak, which should be located and 
repaired. Refer to the Maintenance section of this manual for repair instructions. The pressure-
vacuum gauge should be checked daily for the first week of operation, then monthly thereafter. The 
pressure vacuum bleeder device is preset at the factory to operate at pressures of 8 PSI positive 
and 5 PSI negative. 

 
5.2 Loading 

 
The full load temperature rise of a transformer is shown on the transformer nameplate. Transformers are 
suitable for full load operation under the following standard conditions. 
 

a) The ambient temperature does not exceed 40 °C or average more than 30 °C in one 24-hour period.
b) The site elevation does not exceed 3300 feet (1000 meters).  IEEE C57.12.00 provides de-rating

factors for installations at higher altitudes. 
 
Note: Refer to the transformer nameplate to determine the ratings of units designed for operation in 
non-standard conditions such as altitudes above 3300 ft., or unusual ambient temperatures. 
 

 Note: The transformer temperature rise, above ambient, is specified by customer at time of order.
 Continuous overloads can shorten the life of the transformer.  Refer to the IEEE loading 
 guide C57.92 for permissible short time overloads. 
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6 Maintenance 
 
6.1 Periodic inspection 
 
Check all gauges and indicators regularly to ensure the transformer is operating properly within the limits of 
safe operation. 
The liquid temperature gauge indicates the actual temperature of the liquid. That value is the sum of the 
ambient temperature and the rise in liquid temperature during operation. For example, a fully loaded 
transformer designed for a maximum liquid temperature rise of 65°C, should have a liquid temperature rise
of approximately 60°C (during operation). With an ambient temperature of 25°C the gauge will read 
approximately 85°C (60°C + 25°C) at full load. 
 
Maintenance inspections must be done regularly. As a minimum, inspect the transformer after the first six (6) 
months of operation, and yearly thereafter, to confirm the following; 
 

a) Dielectric strength of the liquid in the transformer. 
Liquid handling and test procedures, including dielectric strength data, for mineral oil and Envirotemp 
FR3 are provided in the Insulating / Cooling Liquids  section of this manual. Similar documentation 
for other alternative liquids that may be used for a specific order can be found in Appendix B. 
If the test results indicate a dielectric strength below the minimum safe limit for the type of liquid 
used

ual. 
 

b) Correct liquid levels. 
Check the liquid levels in the main transformer tank and all other liquid filled components such as 
liquid filled junction boxes, conservator tanks and liquid filled switch equipment.  Top up liquid levels 
with clean filtered liquid when necessary. Leaks must be located and repaired immediately. 
 

c) Fan operation (if present). 
Check the operation of all fans and controls. 
  

d) Insulator condition. 
Visually inspect the insulator bodies of all bushings, arresters, fuse, and switch mechanisms for 
contamination or evidence of flashover. 
Use extreme caution around live parts and maintain safe clearances to all maintenance equipment, 
tools and human contact. 

 Caution: Inspection of components near energized parts should only be done with the 
transformer de-energized. 

 
e) Damage. 

Inspect the tank and components for signs of leaks, deterioration, or damage that could impact 
performance or long term durability. All devices located below the liquid level that penetrate the tank 
seal are susceptible to leakage; these include tap-changer operating handles, temperature gauges, 
bushings and valves. Leaks and damages must be repaired as soon as possible. 
 

f) Breather condition 
Check the condition of all breathers and filtering devices regularly for proper operation. This includes 
the desiccant in dehydrating breathers, filters and vents in control boxes and interface 
compartments, and bug-proof breathers (if supplied) on conservator tanks. 

 Caution: Before servicing a transformer that has been in service, lock the line switches on the 
primary and secondary sides in the open position.  Connect a ground cable to the line terminals of 
the transformer to discharge any energy stored in the windings, and prevent accidental re-
energization of the transformer. 
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6.2 Maintenance during transformer shutdown 
 

During the period of time a transformer is in shutdown mode maintenance activities can be undertaken that 
would otherwise be unsafe or impossible to do when the transformer is energized. Ensure the transformer is 
locked out and ground cables have been attached to the line terminals of the transformer. 
When work is complete remove all maintenance equipment and tools from the transformer and installation 
site. Check that the de-energized tap-changer is in the correct position and locked in place. 
 
6.2.1 Cleaning 

Clean any accumulations of dust, liquid residue and other contamination from all bushings, arrestors 
and insulators. Clean the exterior of the transformer tank and cooling components regularly as 
determined by site conditions.  Dust and dry contamination can be removed using a vacuum or by 
compressed air not exceeding 29 PSI. 

 
6.2.2 De-energized Tap-changer 

 Rotate the operating handle of the de-energized tap-changer through all positions three (3) or four 
 (4) times to exercise and clean the contacts of the switch. Return the operating handle to its original 
 position if a change in ratio is not required. 

 Caution: The transformer must be de-energized before operating the off-circuit tap-changer. 
 
6.2.2.1 De-energized Tap-changer maintenance for transformers filled with Silicone liquid 
 
It is important to the periodically exercise and clean the contacts of de-energized tap-changers immersed in 
any of the industry standard dielectric liquids, but especially so for transformers filled with silicone liquid.
De-energize the transformer and rotate the operating handle of the tap-changer through the entire range of 
tap positions, a minimum of ten (10) times.  The frequency of performing this maintenance activity can be 
related to transformer application and loading.  Recommended guidelines are provided in Table 2. 
 
 

Table 2 - Tap-changer maintenance guidelines for transformers filled with Silicone liquid 
 

Application Frequency 

Commercial and residential every 12 months 

Industrial installations every 6 months 

Heavy loading such as in rolling mills or furnace applications every 3 months 

Tap-changer maintenance must be performed regularly on all transformers filled with silicone fluid. 
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6.3 Insulating / Cooling Liquids 
 
Several different dielectric liquids are available for use in liquid filled transformers.  Selection of a transformer 
liquid is influenced by a number of factors and concerns related to the transformer application such as 
performance, location, safety, the environment and cost. 
 
The transformer nameplate identifies the type and volume of liquid used. 
A liquid specific identification and warning label is also applied to the exterior of all liquid filled 
transformers. A typical label is shown in Figure 10. 
 
Mineral oil is commonly used for outdoor applications where the risk of fire does not constitute a hazard to 
life and property. Envirotemp FR3 Fluid is a biodegradable, fire-resistant, seed oil-based dielectric coolant, 
developed for applications requiring high margins of fire and environmental safety. The fluid is fully miscible 
and compatible with conventional mineral oil. 
Mineral oil variants have also been developed to suit cold climate applications. These liquids are formulated 
to provide good low temperature properties which allow the transformer to start at the lowest possible 
temperature, without using pour point depressants. 
Midel 7131, Silicone, R-Temp, and Beta Fluid are other high fire point fluids that are also suitable for indoor 
and outdoor locations with stringent fire regulations. 
Technical data and handling procedures for mineral oil follow in the main body of this manual. Data and 
handling information for other order specific liquids are provided in Appendix A of this manual when used. 
 
6.3.1 Mineral Oil 
 
The mineral oil supplied in Niagara transformers meets ASTM D3487 and D4059 standards.  It is a quality 
checked product that has the oxidation stability required to resist the formation of acids that may attack 
construction materials, and resist the formation of other oxidation products that can reduce its ability to 
insulate and cool electrical windings. 
Additional detailed instruction and guidelines for health, environmental care, storage, handling and testing of 
oil can be found in IEEE Standard C57.106-2002 Guide for Acceptance and Maintenance of Insulating 
Oil in Equipment. 
 
6.3.1.1 Mineral Oil Terminology (Definitions per ASTM D 3487) 
 
Type I Mineral Oil (common reference: uninhibited mineral oil): An oil for apparatus where normal oxidation 
resistance is required. Some oils may require the addition of a suitable oxidation inhibitor to achieve this.
Type II Mineral Oil (common reference: inhibited mineral oil): An oil for apparatus where greater oxidation 
resistance is required. This is achieved with the addition of a suitable oxidation inhibitor.  
 
Oil immersed transformers manufactured by Niagara Transformer Corp. are filled with Type II mineral 
oil as standard practice. Type I mineral oil is supplied as a special order item, per customer specification at 
time of order. 
 
6.3.1.2 Physical properties of mineral oil in a new transformer 
 
Color (Visual appearance):     Clear and bright 
Water Content (ppm), ASTM D1533    10 
Dielectric Strength (kV), 25°C, 0.1-inch gap, ASTM D877  48 
Viscosity at 40° C, ASTM D445 (cSt)    9.76 
Specific Gravity       0.893 
Weight per U.S. gallon (lb)     7.4 
PCB content (ppm)      < 1 
Pour point (°C), ASTM D 3487     -40       (Type I & Type II mineral oil) 
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Figure 10 - Warning Label - Liquid Identification and Hazardous Material Information 

(HYVOLT II inhibited mineral oil) 
 

 Note: The transformer nameplate identifies the type and volume of liquid in the transformer. A liquid 
 identification and warning label is also applied to the exterior of all liquid filled transformers. The 
 label shown in Figure 10 is typical, showing a liquid from one of several possible suppliers. Refer to 
 transformer specific labeling and MSDS information for the details of the liquid used in a 
 particular transformer. 
 
 
6.3.1.3 Electrical Properties 
 
The dielectric strength of mineral oil is affected by moisture, oxidation and other contaminants.  Testing the 
dielectric strength of the oil is important to determine the cleanliness and moisture content of the transformer 
liquid. 
The standard test uses 1" diameter disc electrodes spaced 0.10" apart.  The dielectric strength of the oil 
should be at least 26000 volts. Refer to section 6.3.1.10 for acceptable test values for new mineral oil. 
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6.3.1.4 Power Factor, Acidity, Interfacial tension and Moisture Content (Mineral oil) 
 
Other tests can also be performed to determine the condition of the oil in a transformer.  The following test 
values are typical comparative values for oil in new transformers. 
    

a) Dissipation factor (Power Factor): ASTM D924, <0.001% at 25°C maximum 
b) Neutralization number (Acidity): ASTM D974, neutral 
c) Interfacial Tension: ASTM D971, 49 dynes/cm 

 
6.3.1.5 Insulation Resistance 
 

Check the condition of the insulation system of liquid filled transformers by taking megger readings.  The 
values obtained will vary with the transformer=s age, voltage and temperature.   
It is important to record readings obtained through regular maintenance testing to detect abnormalities.  
Decreasing resistance values are an indication of insulation deterioration.  

 
6.3.1.6 Transformer Power Factor 
 
Power factor tests are also used to check the insulation system of a transformer for moisture content.  The 
test is a more sensitive detection method that is also affected by temperature. 
The insulation system should be tested regularly to monitor its condition.  Tested values obtained at the 
factory prior to shipment are available upon request. 
 
6.3.1.7 Handling of Transformer Oil 
 
Metal or oil-proof hose and pipes must be used for handling transformer oil.  Sulphur in natural rubber 
dissolves in oil, lowering its dielectric strength and will attack copper in the transformer. 
All containers, piping and equipment used in handling oil must be clean and free of contaminating materials. 
Apparatus used in handling should be maintained for its exclusive use.  Do not expose oil to the atmosphere 
when its temperature is lower than the surrounding air or when the relative humidity exceeds 75%. 
If oil is shipped separately or removed from the transformer it should always be kept dry in sealed drums.
Soil acts as an absorbent and should not be allowed to become saturated with mineral insulating oil. Consult 
the appropriate government agencies for spill and cleanup procedures. 
 
6.3.1.8 Inspection and Testing Transformer Oil  
 
The liquid in a transformer should be sampled and tested at regular intervals, and the results recorded for 
future comparison. The process allows technicians to determine the condition of both the dielectric liquid and 
solid insulation in the transformer, without having to de-energize and open the transformer to the 
atmosphere.  
Liquid that has been in storage should also be sampled and tested to verify quality and dielectric strength 
before it is used in a transformer. 
 
6.3.1.9 Sampling Transformer Oil 
 
Sample test results for dielectric strength, moisture content, metal particulate, particle counts, DGA and 
power factor are susceptible to contaminants that can accumulate at the bottom of the transformer tank and 
in the drain valve, both internally and externally. The simple act of removing the pipe plug in a drain valve 
can create metal particles, which can skew test results. Care must be taken to ensure the all fittings in 
contact with the liquid such as drain valves, sampling valves, sampling equipment, and sample containers 
are clean. The exterior of the valve(s) used for sampling and the surrounding tank surfaces must be wiped 
down and clean. Internal valve cleaning should include all accessible parts of the valve body and threads. 
The use of a small brush, such as a tooth or bottlebrush, is helpful for this purpose.  
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Oil samples to be tested must be representative of the bulk liquid in the transformer or storage container. 
Much of the contamination in the transformer such as moisture and fibers of paper and metal, settle to the 
bottom of the tank. Consequently, it is important to flush out this material as much as possible to obtain a 
good representative sample. The flushing process also aids in the removal of trapped contaminants from the 
drain and sampling valves. Flushing typically requires removal of 2 to 4 liters of liquid from the transformer. 
The drain valve should be flushed first, and then capped, followed by flushing of the sampling valve.  
  
Dissolved gas-in-oil analysis (DGA) testing can be affected by component materials found in sampling and 
drain valves. Galvanic fittings (zinc coated) will react with water to produce hydrogen. These fittings must be 
flushed thoroughly as this residue can be easily transferred to the liquid sample. 
Compatible valve materials such as brass, bronze, stainless steel, and black iron should be used whenever 
possible. The use of dissimilar metals, which can corrode, must also be avoided.  
  
Power factor testing can be affected by foreign matter, water and other contaminants such as valve stem 
packing and thread sealants, which will increase dielectric loss. 
 
The transformer must be under a positive pressure to obtain a liquid sample. Attempting to sample liquid in a 
transformer that is under a negative internal pressure will allow air to be drawn into the transformer. This can 
result in reduced dielectric strength and equipment failure due to flashover. Most transformers are equipped 
with a pressure gauge that indicates the actual internal tank pressure. If a pressure gauge is not present, or 
is damaged, follow the procedure outlined in ASTM D 923 to determine the pressure condition in the 
transformer. The procedure uses a slug of oil in clear tubing attached to the sampling valve. 
A positive internal tank pressure can be restored by adding dry nitrogen to the gas space of the transformer, 
or by waiting until the ambient temperature increases sufficiently to warm the dielectric liquid causing it to 
expand and create a positive pressure. 
 
Check the liquid level in the transformer before and after sampling. Typically, the amount of liquid drawn 
from the tank for flushing and sampling does not affect the operation of larger transformers, which contain a 
significant volume of liquid. However, smaller units and components such as On-Load Tap-Changers are 
more sensitive to reduced liquid volumes, which could affect the dielectric integrity of the equipment. Check 
the liquid level before and after sampling to ensure suitability for safe operation.  
 
Protect the environment from any spillage that may occur during the sampling process. Most countries have 
regulations in place that deal with the release of dielectric liquids into the environment. It is easier to take the 
necessary precautions and be prepared for some accidental spillage, than to clean up an uncontrolled spill. 
Use plastic and absorbent materials under the drain valve and sampling equipment. Appropriate sized 
containers should be used to trap the larger volumes of liquid associated with flushing. 
 

 Warning: Soil acts as an absorbent. It should not be allowed to become saturated with mineral 
insulating oil. Consult the appropriate government agencies for spill and cleanup procedures. 

 
The side sampling port on the drain valve, while intended to be a convenience for liquid sampling, is very 
susceptible to contamination due to its location and design. The sampling port is connected by a very small 
channel to the chamber between the drain plug and the valve seat of the drain valve. This channel is easily 
contaminated by accumulations of foreign matter and moisture. It is difficult to ensure the sampling valve is 
clean, even repeated flushing. Many service professionals prefer to draw a sample from the drain valve 
rather than using the side sampling port. Sampling from the drain valve requires the use of a modified pipe 
plug with hose barb as shown in Figure 12. When this method is used, the sampling port should still be 
flushed several times to maximize removal of contaminants from the entire drain valve. 
 
Ambient environmental conditions must be considered when preparing to sample the oil in a transformer. 
Samples can be easily contaminated by moisture and airborne containments. Ideally, sampling should be 
done in dry, calm weather conditions preferably when the humidity is less than 50%. When this is not 
possible, special precautions such as temporary enclosures and protected sampling equipment can minimize 
the possibility of outside contamination. Avoid taking samples in rain, hail, or snow. 
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The use of appropriate sample containers is important to prevent contamination and preserve sample quality. 
Guidelines for containers are provided in ASTM D 923, D 3613, and IEC Methods and Guides 60475 and 
60567. 
The container must be large enough to hold the required volume of oil for testing, not impart any chemical or 
particulate contamination to the sample, seal the sample from external contamination, shield the sample from 
sunlight causing photo-degradation, and prevent the loss or gain of gases or moisture. 
Container sizing must also be considered, as some tests require very different sample volumes. 
For general oil quality tests, glass bottles, either amber or clear are acceptable. Amber bottles protect 
samples from photo-degradation, while clear bottles enable visual inspection of the sample. Bottle cap 
materials must be compatible with the liquid sample to prevent contamination. 
 
Ground glass syringes (with 3-way valve) are the most appropriate container for taking samples that will be 
used for dissolved gas-in-oil and water content analyses. Syringes are easy to handle and have very tight 
tolerances, which protect the sample. Samples collected in syringes must be protected from light degradation 
in a timely manner. 
Niagara Transformer Corp. recommends the use of ground glass syringes for all oil-sampling procedures.
 
6.3.1.9.1 Materials and tools required for the sampling process 
 
a) Environmental protection 

1) Absorbent pads and plastic ground sheets 
2) Clean towels and rags 
3) Containers for waste oil and spillage control 

 
b) Personal protection 

1) Latex or neoprene gloves 
2) Safety glasses 
3) Safety equipment as required by site location 

  
c) Sampling tools 

1)  
2) Sampling syringe with 3-way valve, all clean and sealed 
3) Laboratory sampling document to identify and record sample data 
 

d) Mechanical tools 
1) Crescent wrenches or similar open wrenches to assemble sampling connections 
2) Pipe wrench to remove and install pipe plugs in drain valve 
3) Teflon sealing tape for pipe threads  

 
6.3.1.9.2 Procedures 
 
a) Sampling procedure 
 

1) Check ambient conditions to ensure good clean samples can be taken.   
2) Check the internal tank pressure of the transformer. Sampling can only be done if the transformer 

is under positive pressure. If the pressure-vacuum gauge on the transformer has been damaged or 
a gauge has not been provided follow the procedure documented in ASTM D 923 to determine 
positive or negative tank pressure. A positive tank pressure can be restored by adding dry nitrogen 
to the gas space of the transformer, or by waiting until the ambient temperature increases 
sufficiently to warm the dielectric liquid causing it to expand and create a positive pressure.  

3) Prepare the area under and around the drain valve for possible spills. Protect the area with plastic 
ground sheets and absorbent pads.  

4) Check the transformer nameplate to ensure the transformer is filled with mineral oil with no 
detectable levels of PCB.  

5) Check and record the top oil temperature and liquid level.  
6) Clean the outside of the drain valve and surrounding tank surface with clean rags. 
7) Check that the valve hand wheel is closed. 

Figure 11 - Sampling syringe with 
 3-way valve 
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Figure 12  Drain valve with pipe plug modified for sampling attachment 

 
8) Slowly remove the plug in the drain valve. Have a container available to catch any residual oil that 

may be present in the valve. 
9) Clean the interior of the valve with a lint free cloth. The bottom of the valve is particularly 

susceptible to the collecting moisture and foreign matter. Clean the threads of the valve with a 
small brush.  

10) Clean and reinstall the drain plug. 
11) Uncap and clean the side sampling port. 
12) Flush the sampling valve by opening the drain valve then opening the sampling valve on the side 

 of the drain valve. Allow approximately 1/2 a liter of oil to flow out, and then close the sampler. 
 The liquid removed is waste and must be properly disposed of. 

13) Turn the hand wheel of the drain valve to the closed position. 
14) Remove the valve drain plug again, catch any residual oil, and clean the valve interior and 

threads a second time.  
15) Clean and reinstall the drain plug. 
16) Flush the sampling valve a second time (as described in the preceding step 12). 
17) Close the drain valve. 
18) If sampling is to be done through the drain valve plug rather than the sampling valve, remove the 

 original pipe plug (catching residual oil and cleaning threads) and replace with a modified drain 
 plug assembly consisting of a bronze or stainless steel bushing adapter and hose barb for 1/4 
 inch tube. See Figure 12. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

19) Attach a 12 to 14 inch length of ¼-inch Tygon vinyl tube to the hose barb of the drain plug or 
sampling port, whichever will be used, and train the other end of the tube into a waste oil 
container. 

20) Open the sampling valve (if used). 
21) Slowly open the drain valve and allow a small amount of oil to flow out through the tube, into the 

waste oil container. 
22) Close and open the drain valve a few times to dislodge and remove any trapped water and dirt.

Removal of one (1) gallon or four (4) liters of oil may be required to flush the valve clean. The oil 
removed is waste. 

23) Following the flushing process, remove the vinyl tubing. 
24) Install new tubing between the sampling connection of the transformer and the 3-way valve of the 

oil-sampling syringe.  
 
Note: The handle of the plastic 3-way valve points toward the closed port, leaving the other two ports 
open. Check to ensure the 3-way valve is firmly seated on the syringe. 
 

Pipe reducer 

Hose barb fitting 

Tygon tubing 
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25) Position the handle on the 3-way valve to direct the flow of oil out of the valve flushing port into 
 the waste oil container. The valve handle will be pointed toward the syringe as shown in
 Figure 13.  

26) Open the drain valve and let approximately quarter a liter of oil run through the tubing and 3-way 
valve into waste oil container, to flush both. 

27) Close the drain valve. 
28) Reposition the 3-way valve handle to allow the air in the syringe to be expelled when the syringe 

plunger is depressed (handle toward the tubing). 

 
Figure 13  Flushing of Tygon tube and 3-way valve 

 
 
 

29) Reposition the 3-way valve handle to allow oil to flow into the syringe when the drain valve is 
opened (handle toward valve flushing port - see Figure 14). 

30) Open the drain valve and maintain backpressure on the syringe plunger while oil fills the syringe 
 

31) Reposition the 3-way valve handle to shutoff the oil flow into the syringe and allow the oil in the 
syringe to be expelled into the waste oil container, through the flushing port, when the syringe 
plunger is depressed  see Figure 15. 

32) Fill and flush the syringe in this manner three (3) times. 
33) Reposition the 3-way valve handle and fill the syringe for the final time to obtain the sample. 
34) Reposition the 3-way valve handle after the syringe has been filled to allow the expulsion of any

air bubbles (with some fluid) from the sample. To facilitate the process it may be necessary to 
hold the syringe vertically (tubing end up) while this is done. 

35) Close the drain valve.  
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Figure 14  Filling of sampling syringe 

 
Figure 15  Flushing of sampling syringe 
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b) Clean-up procedure 
 

1) Protect samples from the light. Photo-degradation occurs quickly. 
2) Check bottle caps (if used) to ensure they are tight and not leaking. 
3) Bubbles that develop in a syringe after it has been sitting undisturbed for a while are part of the 

 sample. Do not attempt to remove the bubbles.  
4) Ensure all the samples are labelled correctly. 
5) Arrange for delivery of samples to the designated laboratory for testing. 
6) Recheck and record tank pressure, liquid level, and liquid temperature 
7) Add additional make-up liquid (if required) when unit is de-energized. Refer to the Section 6.7 of 

this manual (Filling Transformers with Liquid).  
8) If the sampling valve was used, close the sampling valve by tightening the fitting nut, and 

 replace and tighten the protective cap. 
9) Alternatively, if the drain valve was used for sampling, remove the temporary sampling plug 

 with hose barb from the drain valve, catching any residual oil that may come out of the valve. 
10) Clean out any oil residue from inside the drain valve.  
11) Install the original pipe plug in the drain valve using Teflon sealing tape. Do not use or install 

 any galvanic fittings on a transformer. 
12) Ensure the hand wheel of the drain valve is completely in the closed position. Lock in place if 

 locking provision is present.  
13) Clean up any oil residue from the drain valve, transformer, and protective sheeting. Dispose of all 

waste in the appropriate manner.  
14) Remove all tools and equipment from the area.  

 
 

6.3.1.9.3 References 

a) ASTM D 923: Standard Practice for Sampling Electrical Insulating Liquids 
b) ASTM D 3613: Standard Practice for Sampling Electrical Insulating Oils for Gas Analysis and 

Determination of Water Content 
c) IEC 60475: Method of Sampling Liquid Dielectrics 
d) IEC 60567: Guide for the Sampling of Gases and of Oil from Oil-filled Electrical Equipment and for 

the Analysis of Free and Dissolved Gases  
e) Doble Engineering Company (www.doble.com) 
 
 

 
6.3.1.10 Testing Transformer Oil Sample for Dielectric Strength  
 

Transformer oil is tested in accordance with ASTM Specification D1816. Some general information is 
contained in the following paragraphs. 
 

The standard oil testing spark gap has disc terminals one inch in diameter, spaced 0.1 inch apart. Clean the 
testing cup thoroughly and rinse with a portion of the oil to be tested. 
The temperature of the gap receptacle and oil should be approximately 25 °C (77 °F). Gently tip the sample 
container and swirl the oil a few times before filling the test cup.  This aids in distributing any impurities 
present uniformly throughout the sample.  Avoid agitation, which might introduce air into the oil.  Fill the test 
cup completely and allow three minutes for entrapped air to escape before applying voltage. 
 

The rate of voltage increase should be about 3000 volts per second.  One break down should be made on 
each of five fillings of the test cup.  Any individual test, which deviates from the average by more than 25%, 
should be disregarded and replaced by an additional test.  The average of the first five tests within the 
allowable deviation can be taken as the dielectric strength of the oil. 
 

If the sample tests below 26 kV, collect a new sample, taking every precaution against contamination during 
and after collecting.  Drain approximately one gallon of oil from the transformer before taking the second 
sample. 
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The dielectric strength of the oil in a transformer at time of shipment is at least 30 kV. Do add oil to a 
transformer that tests below this benchmark dielectric strength. 
 

If the dielectric strength of the oil in a transformer that is in service tests below 26 kV, the transformer oil 
should be filtered to obtain a minimum standard dielectric strength of 26 kV, or better. 
 

 
6.3.1.11 Drying and Filtering Transformer Oil 
 

A standard filter press is effective for removing all types of foreign matter including finely divided carbon and 
small amounts of moisture.  To avoid a dangerous buildup of static electricity during filtering, ground the 
tank, filter press and piping.  Ground the bushings as well if the transformer is de-energized. 
Begin the filtering process with new filter paper and replacing the filter as needed.  Filter paper must be 
thoroughly dried and kept warm until it is required.  Replace filter paper without delay - hours of drying time 
can be wasted if the filter paper is exposed to the air for more than a few minutes. 
A close check on the dielectric strength of the filtered oil should be maintained.  If tests indicate moisture in 
suspension after a reasonable filtering period, all the filters must be replaced before filtering is continued.
A centrifuge is more practical than a filter press when sizeable amounts of moisture are present.  If the oil is 
in poor condition, much better results can be obtained with a centrifuge and filter press in combination, the oil 
passing through the centrifuge first. 
When filtering transformer oil, draw oil from the bottom filter press connection and return it through a top 
connection after filtering.  The filter system must be liquid and airtight.  Avoid aerating the oil. 
If tests show the presence of a large quantity of moisture and other contaminates, filter the bottom oil 
separately using a separate holding tank. 
When water and contaminates have been removed to a point where the oil tests 26 kV or better, filter the oil 
remaining in the transformer until it also tests at least 26 kV.  Return any oil filtered separately to the 
transformer tank.  If tests on the oil mix do not meet the required minimum rating continue the filtering 
process. 
 
 
6.3.1.12 Cold Startup Procedures for transformers filled with mineral oil 
 

a) Transformer protection: Over temperature alarm and trip contacts must be wired, tested and 
operational. 

b) At fluid temperatures below -20°C, energize the -
20°C. 

c) -20°C. 
d) If the applied loads result in an over-temperature condition, additional heat will be required to reduce 

the fluid viscosity.  Space heaters or torpedo heaters may be used to gradually heat the transformer 
tank and cooling panels.  In extreme conditions, a temporary transformer shelter may also be 
required.  

 Warning: Do not apply excessive heat that may damage the tank and cooling panels, and cause 
 local overheating of the contained fluid. 
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6.4 Checking for Leaks (on sealed tank transformers) 
 
Leaks may occur at gasket seals or welded seams above or below the liquid level.  Leaks below the liquid 
level are evident by the obvious signs of liquid seepage.  Leaks above the liquid level are not as visibly 
obvious, making them more difficult to locate.  The presence of a leak in the gas space of a transformer is
indicated by a pressure-vacuum gauge that has been indicating zero pressure for a period of time. Once it 
has been determined that the tank seal has been broken, the leak should be located and fixed immediately. 
 
Use the following procedure to locate a leak. 
 

a) De-energize the transformer. 
b) Slowly add dry nitrogen at low pressure to the transformer gas space until a pressure of 5 PSI is 

indicated on the pressure-vacuum gauge. 
c) Apply leak-detecting solution to all seals and welds above the liquid level with a small brush. 
d) The appearance of bubbles in the treated areas indicates the location of a leak. 
e) Repair the leak, per section 6.5.   

 
 
 Note: The transformer may operate for an indefinite period of time in the vacuum range of the 
 pressure-vacuum gauge. This may be due to reduced loading and/or the volume of air that the 
 transformer liquid may have absorbed during shipment, storage or repair.  This operating condition is 
 not uncommon. The transformer should be monitored regularly to confirm the operating pressure is 
 gradually returning to a normal positive value. An internal tank pressure reading of zero, for an 
 extended period of time, indicates the presence of a leak in the tank seal. 

 
 Note: If the transformer is opened for inspection or other internal work and re-sealed in the field, all 
 seals made in the Field should be checked using the procedure described in section 6.4. 

 
6.5 Repairing Minor Leaks 
 
Minor leaks in the transformer tank or cooling radiator are repairable in the field using an epoxy repair kit.  
The following repair instructions are for the repair of sealed transformers only. 
 
6.5.1 Equipment and materials; 
 

a) Vacuum pump 
b) Epoxy repair kit 
c) Cleaner / De-greaser 
d) File, sandpaper, emery cloth 
e) Touch-up paint 

 
6.5.2 Procedure: 
 

a) Connect the vacuum equipment to the transformer using the pipe flanges provided on the 
transformer tank cover for the vacuum / fill connections. 

b) The approximate vacuum required (PSI) = the distance from the top of the radiators to the leak x 
0.04 
 
Note: The vacuum calculation is a guide to determine the approximate value required.  Applying a 
vacuum greater than necessary will draw outside air into the tank.  Monitor the process to ensure 
this does not occur. 

 
c) Prepare damaged area for repair by removing the paint with a file and emery cloth. 
d) If liquid is still evident in the area of the leak, increase the vacuum until dripping stops. 
e) Wipe the surface clean with cleaner / de-greaser. 
f) Roughen the area roughen with a file, and remove residue with a dry cloth. 

g) The repair surface must be clean and dry. 
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h) Mix a small amount of epoxy and apply sparingly. 
i) Allow time for epoxy to cure, cure time can be improved with a warming lamp. 
j) Roughen the cured surface with sandpaper and apply a second coat of epoxy. 

k) Allow second coat of epoxy to dry and repaint the repaired area with the touchup paint supplied with 
the transformer. 

l) Release the partial vacuum on tank with dry nitrogen. 
m) When the internal tank pressure reaches zero (0) PSI open the control valves to the bracing gas 

space (if present). 
 

n) Continue the flow of nitrogen gas and apply a 3 PSI blanket of nitrogen to the gas space above the 
liquid. If a nitrogen gas preservation system is supplied vacuum can also be broken with the system 
gas supply. 
Target value for gas space Nitrogen content is 97% (Oxygen content 3% or less) 
 
 

 Warning: Many transformer designs use the available sealed space inside tank channel braces
to supplement the gas space in the transformer tank. When this is the case control valves are supplied to 
isolate the bracing gas space from the main tank during vacuum processing and shipment. 
The control valves are closed for shipment and must be closed during vacuum processing. The 
valves must be open when the transformer is in service. 
The control valves are located near the top of the tank, on one or more of the tank walls. The valves are 
identified by a label and tubing that connects them to a channel brace. 
Refer to the transformer outline drawing to verify the existence and location of gas space control valves. 
Tank braces that are used for gas space expansion are purged with dry nitrogen at the factory. If the bracing 
gas space has been open to the atmosphere for an extended period of time, the space should be purged 
with dry nitrogen to reduce oxygen and moisture content. Purging instructions are provided in Appendix A of 
this manual for such units. 
 
 
 

202306060762 Index #: E2023005870FILED: MONROE COUNTY CLERK 06/06/2023 11:58 AM INDEX NO. E2023005870

NYSCEF DOC. NO. 10 RECEIVED NYSCEF: 06/06/2023Case 6:23-cv-06398-DGL   Document 1-1   Filed 07/14/23   Page 153 of 188



48 of 78
 
NTIB 600 - 2015

6.6 Tank Covers 
 

6.6.1 Cover Removal 
 

For most sealed units the cover is welded in place to provide a positive lifetime seal.  If internal inspection 
beyond what is possible through a manhole opening, or if removal of the core and coil unit is necessary, the 
transformer tank cover must be removed. 

 Caution: Cover removal should be done indoors, by trained transformer technicians. Reprocessing of 
the core and coil unit(s) and insulating liquid may be necessary following the inspection / repair and 
reinstallation of the tank cover. 

 

Removal procedure: 
 

a) Relieve internal tank pressure (positive or negative). The pressure-vacuum gauge should read zero. 
b) Lower the liquid level in the tank below any seals that will be opened in the tank wall. 
c) Purge the gas space with dry nitrogen to remove combustible or toxic gases from the tank before 

starting cover removal.  Maintain a flow of nitrogen into the tank during all cutting operations. 
d) Clamp the cover with  twelve (12) inches 

apart, to prevent the cover from springing and foreign matter from falling into the tank. 
e) Remove the cover weld at the joint of the tank cover and the tank flange by chipping, flame gouging 

or Arcair (carbon arc) gouging. 
f) Remove the terminal connectors and fastening pins on all cover mounted draw lead bushings and 

remove the bushings.  
Cover mounted bushings that are bottom connected must be disconnected internally, working 
through a manhole. 

g) Disconnect any other connections between the core and coil assembly and tank cover that may be 
present, such as core ground and test connections. 

h) Cover all openings in the tank cover to prevent the entrance of contaminants and moisture into the 
tank. 

i) Break the residual weld fragments with a chisel. Remove clamps from the tank flange. 
j) Lift the cover from the tank, as straight as possible in a controlled slow manner to minimize sway. 

 

6.6.2 Reinstallation of cover 
 

a) The mating tank flange and cover surfaces must be smooth and free of irregularities that would 
prevent a tight fit. Weld surfaces must be clean dry bare metal, free of oil and grease. 

b) Bond a glass fiber gasket (1/8" diameter, or 1/8" x 1/2" flat), to the tank flange with a suitable 
adhesive. The gasket should be positioned approximately 1/2" in from the edge of the cover. 

c) Clamp the cover to the tank flange tightly with "C" clamps spaced approximately six (6) inches apart 
around the perimeter of the tank flange. 

d) Cover all openings in the tank cover to prevent the entrance of contaminants and moisture into the 
tank. 

k) Purge the gas space with dry nitrogen to remove combustible or toxic gases from the tank before 
welding.  Maintain a flow of nitrogen into the tank during the welding process. 

e) Tack-weld the tank cover to the tank flange with 1-1/2" long tacks on 12" centers. 
f) C" clamps from the tank flange. 

g) To weld carbon steel use coated low carbon steel electrodes such as American Welding Society 
types E-6013 and S-6016 or equal. 

h) Welder current setting should be 165 amps +/- 10% for a 3/16" electrode or 280 amps +/- 10% for a 
1/4" electrode. 

i) Chip the slag from all tack-welds, and clean with a wire brush. 
j) Apply a full fillet weld. Chip and wire brush all weld stops before continuing. Avoid stopping or 

starting welds at corners. 
k) When re-welding is complete, clean and dress the weld. 
l) Apply an internal tank pressure of 5 PSI with dry nitrogen. 

m) Leak test the weld soapy water or glycerin. 
n) Prime and paint the repaired surfaces. 

202306060762 Index #: E2023005870FILED: MONROE COUNTY CLERK 06/06/2023 11:58 AM INDEX NO. E2023005870

NYSCEF DOC. NO. 10 RECEIVED NYSCEF: 06/06/2023Case 6:23-cv-06398-DGL   Document 1-1   Filed 07/14/23   Page 154 of 188



49 of 78
 
NTIB 600 - 2015

6.7 Filling Transformers with Liquid 
 
Transformers are shipped in various configurations, usually to suit the limitations associated with transport. 
Whenever possible, transformers are shipped completely assembled, filled with insulating liquid and ready 
for service. This method of shipment eliminates the need to handle dielectric fluids, unless it is suspected 
that internal damage may have occurred during shipment. Transformers that cannot be shipped completely 
assembled are partially disassembled, with some or all of the dielectric fluid shipped separately in 
containers. 
This instruction documents the guidelines and precautions that should be followed when refilling a 
completely assembled transformer with liquid at the installation site.  
 
The equipment used to handle and process transformer liquids must be suitable for the type of liquid used 
and maintained specifically for that purpose.  The equipment must be clean and dry.  Suitably lined hose, 
metal hose and/or pipe, should be used instead of rubber.  Threaded couplings and fittings must be sealed 
using appropriate sealants or Teflon tape. 
 
IEEE standard C57.12.10 requires transformers with high voltage insulation levels of 350 kV BIL or higher, 
and kVA ratings of 10000 kVA and greater, regardless of BIL, to be designed for vacuum filling.  Additionally, 
Niagara Transformer standard design & manufacturing practices may require vacuum filling of specific 
designs not within the scope of IEEE C57.12.10 standard requirements.  Vacuum filling requirements are 
typically stated in customer specifications and confirmed on the transformer outline drawing and nameplate.
 
  All transformer tanks are not designed for vacuum filling. The strength of each transformer tank is 

noted on the transformer nameplate. Verify the tank strength before proceeding with vacuum 
filling.  

 
Transformers with conservator tanks are typically shipped with the conservator tank removed and the 
liquid level in the main tank a few inches below the tank cover. Conservator tanks are not designed to 
withstand full vacuum and must be isolated from the main tank if a full vacuum is applied to the main 
tank. When a conservator tank is supplied, assembly and filling instructions are provided in the 
Appendix A of this manual.  

  Warning: Always relieve an internal tank pressure (positive or negative) before attempting to open the 
transformer tank in any way (e.g. inspection port, vent plug, oil level plug, access openings or Bay-O-
Net fuse holders). An internal tank pressure can be relieved by opening the sampling valve on 
pressure-vacuum bleeder device, or loosening a cover mounted vent plug. The Internal tank pressure 
must be reduced to zero.  Exercise caution when venting, as the internal gases maybe combustible.

  Warning: Niagara transformers are shipped with a nitrogen blanket in the gas space above the liquid 
level.  Nitrogen gas will not support life.  Before entering the transformer tank, purge the gas space 
with dry air.  Failure to do so could result in death or injury.  Always enter a transformer tank using 
O.S.H.A. vessel entry procedures. 

 
6.7.1 Preparation for Liquid filling 
 
Check the dielectric strength of the liquid to be used. Refer to the supplemental documentation provided in 
Appendix B of this manual for liquid specific dielectric strength values, and other handling and processing 
guidelines. Liquid filling cannot proceed if test results indicate a dielectric strength below specified 
minimums. In such cases, further processing and drying of the liquid is required.   
 
The use a filter press and hot oil degassing equipment is the preferred method of preparing liquid for the 
filling operation. As a minimum, a filter must be used to clean the liquid before filling. 
 
A filter press is effective for the removal of all types of foreign matter including finely divided carbon and 
moisture, if the filter media is properly maintained. Start with new filter paper. All filter paper must be kept dry 
until required.  Replace filter paper without delay - hours of drying time can be lost if the paper is exposed to 
the air for more than a few minutes.  
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If the filling process is to be done outdoors, the weather should be reasonably clear with humidity not 
exceeding 70%. The liquid temperature should be 0°C or higher. 

  Static charges can develop in piping, hose, and tanks as liquid flows through those components. 
 Ground all metallic surfaces, including bushings, hose and processing equipment during the filling 

 operation. Installation of a properly sized permanent transformer ground must be done as soon as the 
 transformer is placed in its final location, and before further inspection, assembly and filling can be 
 started. 

 

 
 
6.7.2 Non-vacuum (atmospheric) filling 
 
Vacuum filling, if only with a partial vacuum, is preferable to atmospheric filling. Filling at atmospheric 
pressure is acceptable for those designs that do not fall within the scope of the IEEE standard C57.12.10 
vacuum fill requirements and have been designated for atmospheric filling by the manufacturer. 
 
IEEE standards require transformers greater than 2500 kVA to have a top filter press valve, which can be 
used for liquid filling. Transformers 2500 kVA and below are 
above the 25°C liquid level, usually on the tank cover, that can be used for liquid filling. 
Alternatively, aeration of the liquid for large or smaller units can be avoided by filling the transformer 
through the bottom drain valve. 
 
Venting provisions are provided above the 25°C liquid level, for all designs, to relieve the internal gas 
pressure created as liquid fills the tank. Ensure the tank is vented during the filling process. 
 
Do not open any liquid drums or containers before the contained liquid is required. 
 
During the fill process, liquid is pumped from the liquid storage container through a filter press into liquid 
degassing equipment, then into the transformer tank. If degassing equipment is not available, liquid can be 
pumped from the container, through a filter press and into the transformer tank. 
 
 
 

 
 
 
 
 
 
 
 
 

Figure 16  Fill process at atmospheric pressure 
 

   IEEE C57.93 CAUTION 
Dielectric liquid passing through filter papers or ungrounded or unbonded hoses may acquire an 
electrostatic charge that will be transferred to the transformer windings as the transformer is filled. Under 
some conditions, the electrostatic voltage on the winding may be hazardous to personnel or equipment. To 
avoid this possibility, all externally accessible transformer bushing terminals, as well as the tank and liquid 
filtering equipment including oil hoses, should be properly grounded during filling.  

Liquid in storage container Filter press Hot oil degassing Transformer 

Liquid in storage container Filter press 

Open vent 

Transformer 

Open vent 
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When the tank has been filled to the required level, close all valves and vent openings on the transformer 
tank, and processing equipment. Disconnect the filling equipment. Purge the transformer gas space with dry 
nitrogen using the sampling valve on the pressure-vacuum bleeder, and the tank venting provision. Target 
value for gas space Nitrogen content is 97% (3% Oxygen or less). When purging is complete, close the vent 
plug and apply a final three (3) PSI positive pressure dry nitrogen blanket (through the sampling valve of the 
bleeder device) to the gas space of the transformer. When specified (at time of order), dedicated gas space 
sampling and purge valves can be supplied on the transformer. 
 
Allow the transformer to stand for 48 hours, before applying voltage. Refer to the Final Inspection and Pre-
operational testing sections of this manual before energizing. 
 

Nitrogen gas used in transformers manufactured by Niagara Transformer Corp. must meet the 
following specification: 
 
ASTM D1933-1997 Type 3 

        Dew Point:    -59°C (-75°F) 

          Nitrogen & rare gas:   99.993% 

         Maximum Oxygen content:  0.002% 

        Maximum Hydrogen content:  0.005% 

 

6.7.3 Vacuum filling 
 

This section documents the filling procedure for transformers that are designed for, and require vacuum 
filling.  The use of correct processing and fill procedures will ensure complete (liquid) impregnation of the 
insulation system and elimination of free undissolved gas bubbles that can reduce dielectric strength and 
possibly lead to failure. 
All pressure sensitive devices must be removed or isolated from the transformer tank, specifically 
the pressure-vacuum gauge and pressure-vacuum bleeder device located behind the PV gauge. 
Openings in the tank used to mount these devices must be sealed with suitable plugs or cover plates 
The mechanical pressure relief device and cooling radiators used on Niagara Transformers are 
designed to withstand full vacuum. 
Transformer tanks and external On-Load Tap-Changer compartments are designed to withstand 
complete vacuum individually or together. While vacuum is applied to either one, the pressure in the other 
must not be greater than atmospheric pressure. 
 

When pulling vacuum on the transformer tank, the radiator, pump and OLTC equalizing tube valves (if 
present) must be open. 

 
When pulling vacuum on the transformer tank, drain, fill and Hydran monitor valves must be closed.

 

 Warning: Many transformer designs use the available sealed space inside tank channel braces
to supplement the gas space in the transformer tank. When this is the case control valves 
are supplied to isolate the bracing gas space from the main tank during vacuum processing 
and shipment. 
The control valves are closed for shipment and must be closed during vacuum 
processing. The valves must be open when the transformer is in service. 
The control valves are located near the top of the tank, on one or more of the tank walls. 
The valves are identified by a label and tubing that connects them to a channel brace. 
Refer to the transformer outline drawing to verify the existence and location of gas space 
control valves. 

 Tank braces that are used for gas space expansion are purged with dry nitrogen at the 
factory. If the bracing gas space has been open to the atmosphere for an extended period of 
time, the space should be purged with dry nitrogen to reduce oxygen and moisture content. 

 Purging instructions are provided in Appendix A of this manual for such units. 
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Note: The mechanical pressure relief device and cooling radiators used on Niagara Transformers 

are designed to withstand full vacuum. 
 

 
During the vacuum fill process, liquid is pumped from the liquid storage container through a filter press into 
liquid degassing equipment, then into the transformer tank. If degassing equipment is not available, the liquid 
can be pumped from the container, through a filter press and into the transformer tank. 
Filling attachment to the transformer tank is at the top filter press connection  its greater 

below. 
The top liquid inlets should be separated as much as possible from the vacuum line attachment to avoid 
liquid spray from entering the vacuum line.    
Alternatively, aeration of the liquid for large or smaller units can be avoided by filling the transformer 
through the bottom drain valve. 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 17  Vacuum fill process 

   IEEE C57.93 CAUTION 
Caution must be taken with the pressure-relief device blanked off. Overfilling without pressure relief can 
cause tank damage.   

   IEEE C57.93 CAUTION 
a) Ensure the transformer tank and all fittings are suitable for vacuum, including: 
  1) Conservator tank (tank and bladder, if equipped, have to be pressure-equalized) 
  2) Radiators, pumps, and their valves 
      If any of these fittings are not designed to withstand vacuum, they need to be removed or valved off.  
b) Ensure the LTC is suitable for vacuum or has its pressure equalized.  
c) Ensure instrumentation is suitable for vacuum (older combustible gas sensor units must not only be 

isolated but usually removed from the transformer during application of a vacuum). 
d) Ensure no additional structure load is to be put on top of the transformer under vacuum. Work on top of 

the transformer while under vacuum should be avoided due to personnel safety concerns in the event 
that vacuum is suddenly lost and the tank surface moves abruptly. A transformer under vacuum should 
not be moved.  

   IEEE C57.93 CAUTION 
Do not allow dielectric liquid to enter the vacuum pump. For transformers with nitrogen pressure systems, 
fill the tank to the indicated level; for conservator-type transformers, fill as high as possible [perhaps 100 
mm (4 in) from the top] before removing the vacuum. Break the vacuum with dry bottled gas to a positive 
pressure. For nitrogen pressure systems, this should be a gauge pressure of 14 35 kPa (2 5 lbf/in2).  
 

Filter press Hot oil degassing Transformer 

Liquid in storage container Filter press 

Vacuum line

Transformer 

Liquid in storage container 

Vacuum line 
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6.7.3.1 Vacuum fill procedure 
 

a) Connect the vacuum pump to the vacuum connection fitting provided on the transformer tank cover. 
Use pipe or reinforced hose of sufficient size to minimize pressure losses. 

b) The vacuum pressure in the transformer tank must be monitored with a suitable gauge, located as 
far as possible from the vacuum line attachment point. The mounting flange for pressure-vacuum 
gauge/bleeder device, or a cover mounted vent provision may be used for this purpose. 

c) All joints and fittings in the vacuum filling system must be tight and leak proof. 
d) Close all liquid and gas valves and start to draw a vacuum on the tank. Continue vacuum pumping 

until the vacuum level shown in Table 3 has been reached. 
e) Close the vacuum control valve, and temporarily stop the vacuum pump. 
f) Conduct a vacuum leak test. The internal tank pressure rise is observed over a period of thirty (30) 

minutes. The rate of rise is dependent on the volume of liquid (if any) in the tank and the integrity of 
the tank seal. Acceptable test values are shown in Table 4. Unacceptable results indicate a leak that 
must be located and repaired. Restart the fill procedure at step . 

g) Following an acceptable pressure rise test, restart the vacuum pump and open the vacuum valve. 
Maintain a vacuum level per Table 3 for one (1) hour. 

h) Start filling the tank with liquid. A positive liquid pressure should be maintained throughout the filling 
process. 

i) If transformer was shipped dry, filling to at least the top of the core and coil assembly should be 
done in one continuous operation. Ensure sufficient liquid is ready and available. 

j) Vacuum must be maintained during the filling operation. Regulate the liquid flow to prevent the 
internal pressure from rising beyond the limits shown in Table 3. If this does occur temporarily stop 
the liquid flow into the tank and continue to draw vacuum until the appropriate vacuum (or better) 
has been restored. 

   IEEE C57.93 CAUTION 
If ambient temperatures are 5 °C (41 °F) or less, the oil should be heated gradually and directed so that it
does not splash on porcelain bushings. Failure to comply may break the bushing porcelains due to thermal
shock. 

   IEEE C57.93 CAUTION 
Most field processing units are capable of heating transformer oil above 85 °C (185 °F) using resistive 
heating elements or other means through heat exchangers. Field heating of transformer oil above 85 °C  
(185 °F) may scorch the oil causing combustible gases to dissolve in the oil. These gases may 
misrepresent the baseline of future dissolved gas analysis (DGA).   

 Vacuum connections should be at the top of the transformer tank as far away as possible from the oil 
entrance.   

   IEEE C57.93 CAUTION 
Review the transformer instruction literature to be sure that the main transformer tank, auxiliary tanks, 
terminal boards between compartments and all ancillary items are rated for designated full vacuum  [101.3 
kPa (14.7 PSI)] at elevated temperatures. Epoxy or non-metallic terminal boards may not be rated for full 
vacuum at elevated temperatures. Ancillary devices such as fault pressure relays or monitoring devices 
may require removal or valving off, if not rated for full vacuum.  

   IEEE C57.93 CAUTION 
Conservator tanks with rubber bladders may be designed for full vacuum. Prior to applying vacuum to a 
conservator tank designed for full vacuum, ensure conservator tank and the rubber bladders are in 
equalization. Vacuum applied to the conservator tank without equalization to the rubber bladder may 
damage or weaken the rubber bladder.  
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k) Stop the filling process when the transformer tank has been filled to the correct level. Sealed tanks 

with or without a nitrogen gas preservation system, are filled to the proper level as indicated by the 
transformer liquid level gauge. Transformers with conservator tanks are filled as high as possible, 
typically within four (4) inches of the top flange of the tank. 
Complete conservator tank assembly and filling instructions are provided in the Appendix A of this 
manual for transformers equipped with a conservator tank. 

l) Close all liquid control valves and break the vacuum with dry nitrogen gas. 
 

Nitrogen gas used in transformers manufactured by Niagara Transformer Corp. must meet the
following specification. 
 

ASTM D1933-1997 Type 3 
Dew Point:    -59°C (-75°F) 
Nitrogen & rare gas:   99.993% 
Maximum Oxygen content:   0.002% 
Maximum Hydrogen content:   0.005% 

 
m) When the internal tank pressure reaches zero (0) PSI, reinstall the pressure-vacuum gauge and 

bleeder device, and open the bracing gas space control valves. 
n) Continue the flow of nitrogen gas and apply a 3 PSI blanket of nitrogen to the gas space above the 

liquid. If a nitrogen gas preservation system is supplied vacuum can also be broken with the system 
gas supply. 
Target value for gas space Nitrogen content is 97% (Oxygen content 3% or less) 

o) A minimum stand (soak) times, per Table 5, must be observed between the completion of vacuum 
filling and the application of voltage. Refer to the Final Inspection and Pre-operational testing 
sections of this manual before energizing. 

 
Table 3 - Vacuum level during filling, determined by Primary voltage class 

 

Primary voltage class (kV) Vacuum (mmHg) 

Less than 138 2.0 

138 and greater 1.0 

 
Table 4 - Vacuum leak test - acceptable internal pressure increase 

 

Primary Voltage (kV) Max. pressure increase (mmHg) 

115 and below 3.0 

138 to 161 1.5 

230 and greater 1.0 

 
Table 5  Stand time (after filling) before applying voltage 

 

Primary Voltage (kV) Vacuum hold time (hours) 

69 and below 18 

115 to 138 24 

230 and greater 48 
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7 Accessories and components

Bushings are typically one of two designs, draw lead, or bottom connected.

Draw lead bushings are used for higher voltage / lower current applications that can be safely handled by a
cable lead. The line conductor from the winding assembly is extended to and terminated at the top of the 
bushing porcelain. A terminal stud, factory installed at the end of the cable lead, is secured to the bushing 
porcelain by a locking pin. A gasketed top terminal cap threads onto the terminal stud sealing the complete 
assembly. Draw lead bushings can be installed with minimal access to the transformer tank interior.

Bottom connected bushings are used for lower voltage / higher current applications. The bushing 
conductor, which is integral to the bushing, is fabricated from bar or rod, sized to suit the current rating of the 
bushing. Phase connections to the bushing, from the windings, are made with heavy cable or flexible copper 
straps. Installations of bottom-connected bushings require more access to the tank interior than draw lead 
bushings. Installers must be able to reach connection points at the bottom of the bushings, and are working 
with heavier connection materials. Some installations may require lowering the liquid level in the tank to 
facilitate installation.

Hybrid bushings, suitable for draw lead or bottom connection are frequently used for applications above 34 
kV. The bushings are oil filled and sealed by the manufacturer and have an internal stress equalizing 
condenser.

A hybrid bushing is shown in Section 4.3.2 Figure 8.
A bottom connected, high current bushing assembly is shown in Section 4.3.2 Figure 9.

The insulating body of bushings designed for higher voltage applications (5 kV and above) is commonly wet
process porcelain, although other materials such as silicone rubber are available.
The insulating body of fixed stud type bushings can be molded epoxy or wet process porcelain. Material 
selection is determined by site location, bushing location (on the transformer tank), and current and voltage 
ratings.

7.1.2 Handling of Bushings

Bushings are ready for use as received, and should be handled with care to avoid damaging the porcelain or 
epoxy bodies. Porcelains should be wiped clean with alcohol or dielectric solvent before installation. 
Store bushings in the packaging used for shipment. Detailed instructions for storage, handling, maintenance 
and installation are provided for all bushings in the shipping container and in Appendix B of this manual. It is 
important to note that many bushings, particularly those that are oil filled, have specific storage instructions 
that must be followed.
Transformers with exposed bushings, unprotected by a throat interface or terminal chamber, must be 
handled carefully to avoid contact with cables or slings or adjacent structures and equipment.
Bushings must not be used as a structural support for conductors or other components. Excessive loading 
will compromise the cantilever strength of the bushing and gasket seal.
Minimize mechanical loading of bushings by using supplemental cable or bus supports and flexible 
connections to bushing terminals.

7.1.3 Bushing maintenance

Porcelain and epoxy bushings require little maintenance when in service. Periodic inspection should be done 
based on site conditions. Regular cleaning prevents accumulation of contaminants that can increase the 
possibility of a flash over.

7.1 Bushings

Bushings used on transformers manufactured by Niagara Transformer Corp. are carefully researched and 
selected to meet all design and customer requirements. 

7.1.1 Bushing Types
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7.2 Gaskets 
 
The gasket material used for the bushing and inspection openings of oil filled transformers is cork-rubber 
composition, Armstrong type NC-711, or equivalent. The material has a low sealing point and is fatigue 
resistant with controlled flow characteristics. It is also compatible with most if not all other transformer liquids.
 
When replacing gaskets it is important to verify that the gasket material is compatible with the liquid in the 
transformer. The following is a brief summary of compatibilities and requirements. 
 

a) Cork-synthetic rubber compound is compatible with oil, silicone, R-Temp fluid**, or Envirotemp FR3. 
Gasket stops are optional with this material. 

b) Buna "N" (Nitrile) gaskets are compatible with oil, R-Temp fluid** and Envirotemp FR3, but not 
silicone.  Gasket stops must always be used. 

c) Neoprene (Chloroprene) gaskets are suitable for use with silicone and R-Temp fluid**, not oil.  Used 
for special molded gaskets, compression control is required. 

d) Sponge rubber (closed cell structure) is used for air filled compartment covers etc.  It is not suitable 
for use with transformer coolants. 
 

Most factory installed gaskets factory are reusable and do not require cement. Non-standard materials, 
gaskets and cements, that have been factory installed, should be replaced, using the same materials. If in 
doubt contact the manufacturer. 
Radiator shut-  Spare gaskets are shipped with the transformer.
 
Other available fire resistant fluids such as Alpha and Beta fluids have similar physical characteristics to R-
Temp fluid**. Generally, gaskets chosen for use with R-Temp fluid** are also suitable for use with those 
other high fire point fluids, however, consultation with the manufacturer is recommended. 
 
Gasket and packing materials used for transformers filled with Midel and Envirotemp FR3 fluid should be 
compatible with vegetable oils. Buna-N and Nitrile seals are satisfactory for temperatures up to 212°C 
(100°C). For extended service at higher temperatures, Viton or fluorocarbon-based seals are recommended. 
 
Consult the manufacturer for fluids not covered in this section.  
 
 ** Note: R-Temp fluid is no longer used or available. 
 
 
7.3  De-energized Tap-changers 
 
A de-energized tap-changer provides a means of changing the voltage ratio of a transformer without 
breaking the transformer seal. The operating handle is usually located on a side wall of the transformer tank.
Tap-changer positions and associated voltage and current ratings are provided on the transformer 
nameplate. A position indicating or index plate is part of the operating handle assembly and references the 
positions shown on the transformer nameplate. 
All tap-changer handles include provision for padlocking. Padlocks are typically supplied by the Customer,
but can be included in the transformer scope of supply if specified at time of order. If the padlock option is 
not used, it is recommended that a fastener is used to secure the handle in position.   
 
7.3.1 Tap Changer operation 
 

a) De-energize the transformer. 
b) Remove the padlock or fastener securing the handle in position. 
c) Pull the release pin on the handle and rotate to the desired position, ensuring that the release pin re-

engages the index plate at the new position. 
d) Secure the handle in position with padlock or other fastener. 
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Figure 18  De-energized Tap Changer Operating Handle 
 
 
 
7.3.2 Tap-changer Maintenance 
 
The tap-changers of transformers in service do not require attention other than periodically checking for 
leaks around the sealing gland of the operating handle shaft. 
During transformer shutdown service the tap changer per the following instructions. 
 

a) Tap-changer maintenance for transformers filled with mineral oil or Envirotemp FR3 
 Rotate the operating handle of the de-energized tap-changer through all positions three (3) or four 
(4)  times to exercise and clean the contacts of the switch. Return the operating handle to its original 
position if  a change in ratio is not required. 

 Caution: The transformer must be de-energized before operating the off-circuit tap-changer. 
 

b) Tap-changer maintenance for transformers filled with Silicone liquid 
 
It is important to the periodically exercise and clean the contacts of de-energized tap-changers immersed in 
any of the industry standard dielectric liquids, but especially so for transformers filled with silicone liquid.
De-energize the transformer and rotate the operating handle of the tap-changer through the entire range of 
tap positions, a minimum of ten (10) times.  The frequency of performing this maintenance activity can be 
related to transformer application and loading.  Recommended guidelines are provided in Table 2. 
 
 
 

Table 2 - Tap-changer maintenance guidelines for transformers filled with Silicone liquid  
 

Application Frequency 

Commercial and residential every 12 months 

Industrial installations every 6 months 

Heavy loading such as in rolling mills or furnace applications every 3 months 

Tap-changer maintenance must be performed regularly on all transformers filled with silicone fluid. 
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7.4 On-Load Tap-Changers 
 
The On-load Tap-Changer is a switching device, designed to change the ratio of the transformer, while under 
load. The ratio change is made to compensate for voltage changes that occur due to changing load 
demands on the transformer. 
 
The transformer ratio is changed in steps; each step represents a number of turns in the transformer 
winding. The total number of steps required is determined by the Customer and specified at time of order.
 
When the On-Load Tap-Changer operates, arcing occurs. The Tap-Changer is housed in a liquid filled 
compartment, separate from the transformer tank, to prevent contamination of the transformer oil.  All 
components that make or break the current during the operation of the Tap-Changer are located in the Tap-
Changer compartment. 
 
On-Load Tap-Changers are typically mounted on the outside of the transformer tank. The Motor-Drive 
mechanism can be directly attached to the OLTC housing or housed in a separate shaft connected 
compartment. Self- -load tap-changers are also available. 
 
On-Load Tap-Changers can be supplied with a variety of options such as remote position indication, multi-
position switches, step-by-step operation, conservator tanks, liquid filtration and special instrumentation, all
as specified by the customer at time of order. 
 
Complete installation, commissioning, and maintenance guides are provided with each On-Load Tap-
Changer, and are included in Appendix B of this manual. 
 
 

 
 

 
 

 

Figure 19 - On-Load Tap-Changer 
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7.5 Liquid Temperature Indicator 
 
The liquid temperature indicator is furnished as standard equipment to indicate the top liquid temperature in 
the transformer, measured in degrees Celsius. 
 
 The gauge temperature reading is the sum of the ambient air temperature plus the temperature rise 

of the transformer liquid. 
 
The device can be supplied with or without SPDT contacts for alarm, trip and/or fan actuation. The 
temperature sensing element is mounted in a leak-proof well, permitting removal of the gauge without 
lowering the liquid level or relieving the pressure in the transformer tank. 
The indicator is equipped with an additional red drag hand which indicates the highest temperature reading 
since the last reset.  The reset button is located in the center of the dial face for gauges without contacts or 
at the side of the gauge case for units with contacts. 
Contact settings (if provided) are field adjustable by removing the dial bezel and repositioning the small red, 
trip position indicators. 
Temperature gauges can be supplied for direct mounting on the leak proof well or for remote mounting on 
the transformer tank to improve visibility and facilitate access for wiring connections. Remote mounted 
gauges are connected to the temperature sensing bulb & well by a capillary tube protected by stainless steel 
spiral interlocked armor. 
 
Optional electronic temperature monitors featuring RTD sensing elements, digital displays and SCADA 
outputs are also available. When specified and supplied, operation and maintenance instructions specific to 
the monitor are provided in  of this manual. 
 
Standard switch ratings are: 
10 A at 125/250/480 VAC 
0.5 A at 125 VDC, non-inductive 
0.25 A at 250 VDC, non-inductive 
Refer to the project wiring diagrams for unit specific ratings. 
 
The recommended contact settings for the top liquid temperature Indicator are: 
Switch 1, for fan operation closes at 70°C for 55°C rise transformers 
Switch 1, for fan operation closes at 80°C for 65°C rise transformers  
Switch 2, for alarm operation closes at 105°C for 55 and 65°C rise transformers 
Switch 3, for trip operation closes at 115°C for 55 and 65°C rise transformers 
 
Other settings may be used to suit customer specifications and special design requirements.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 20  Liquid Temperature Indicator  remote mount type 
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7.6 Winding Temperature Indicator 
 
Winding temperature indicators are supplied when specified, or for transformers with forced-cooled ratings of 
133 percent or greater of the self-cooled (ONAN) rating. 
The winding temperature is simulated by using a proportional current transformer output to power a heating 
element contained in a thermal well. The temperature rise due to the heater output is added then added to 
the top liquid temperature. 
 
The temperature sensing probe is mounted in a leak proof well which permits removal of both the indicator 
and the sensing probe without lowering the liquid in the transformer or relieving the pressure within the 
transformer tank. 
 
The thermal well is heated by both the surrounding liquid and the heater element energized by a current 
transformer inside the transformer tank. The combination of the two temperatures is indicated on the winding 
temperature gauge. An additional red drag hand indicates the highest temperature reading since the last 
reset. The drag hand can be reset by a push-button at the bottom of the dial bezel. 
 
Contacts can be specified to activate fan, alarm and trip circuits. Contact settings are field adjustable by 
removing the dial bezel of the gauge and repositioning the small, red trip indicators. 
 
The equipment is calibrated to indicate the hottest spot of the transformer windings. All contacts are factory 
set to operate at the temperatures shown on the project wiring diagrams. 
 
Should an accuracy and calibration check be required, remove the instrument from the well, and immerse 
the stem in a small container of insulating liquid or water.  Heat the container and compare temperature 
readings with those shown on a good quality thermometer. Contact operation and calibration may be tested 
by direct action or with an ohmmeter. If readjustment of the contacts is necessary consult the manufacturer. 
 
Winding temperature indicators like liquid temperature indicators can be mounted remotely on the 
transformer tank to improve visibility and facilitate wiring connections. The gauge is connected to the 
temperature-sensing bulb by a capillary tube protected by stainless steel spiral interlocked armor. 
 
Optional electronic winding temperature monitors featuring RTD sensing elements, digital displays and 
SCADA outputs are also available. When provided, operation and maintenance instructions specific to the 
equipment supplied  
 
Direct reading winding temperature indicators require the insertion of a sensing probe or element into the 
transformer winding. In addition to the inherent dielectric concerns, these devices may be affected by the 
presence of harmonic currents producing eddy current heating in the sensing element, making the 
temperature reading output slightly higher than the actual winding temperatures. 
If the direct reading temperature output is necessary, Niagara Transformer Corp. recommends the use of 
fiber optic devices.   

 
 

Figure 21  Winding Temperature Simulation Diagram 
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Standard switch ratings for winding temperature indicator: 
10 A at 125/250/480 VAC. 
0.5 A at 125 VDC, non-inductive. 
0.25 A at 250 VDC, non-inductive 
 
Refer to the project wiring diagrams for unit specific ratings. 
 
The recommended contact settings for the winding temperature Indicator are: 
Switch 1, for fan operation closes at 80°C for 55°C rise transformers 
Switch 1, for fan operation closes at 90°C for 65°C rise transformers  
Switch 2, for alarm operation closes at 120°C for 55 & 65 C rise transformers 
Switch 3, for trip operation closes at 125°C for 55 & 65°C rise transformers 
 
Other settings may be used to suit customer specifications and special design requirements.  
 
 
 

 
 
 

Figure 22  Thermal plates (wells) for winding temperature simulation 
 
 
 

 
 

Figure 23  Liquid / Winding Temperature Gauge 
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7.7 Liquid Level Gauge 
 
All liquid filled transformers are equipped with liquid level indication. Transformer liquid levels should be 
checked and documented regularly as part of scheduled maintenance program. 
The gauge float arm assembly inside the tank is magnetically coupled to the gauge across a sealing flange 
for leak free operation. The sealing flange and gauge assembly are mounted on a flange welded to the 
transformer tank. The pointer on the gauge face provides visual indication of the current liquid level relative 
to 25°C, HI and LO reference marks. 
 
Gauges are supplied with or without contacts for alarm or trip purposes as specified by the customer. The 
diameter of the gauge dial can vary depending on the location of the gauge on the transformer and if 
contacts are provided. 
 
The magnetic coupling across the sealing flange permits removal of the gauge assembly in the field for 
repair or replacement without having to break the tank seal or lower the liquid level. The gauge assembly is 
easily removed from the mounting and sealing flange by removing the screws at the side of the gauge body.
 
Special requirements such as alarm contacts, non-standard dial face markings, SCADA output and conduit 
attachment are available and supplied per customer specification. 
 
Standard switch ratings are: 
10 A at 125/250/480 VAC. 
0.5 A at 125 VDC, non-inductive. 
0.25 A at 250 VDC, non-inductive 
 
Refer to the project wiring diagrams for unit specific ratings. 
 

 Warning: Do not energize a new transformer, or re-energize a unit that has been shut down, if a low 
liquid level is indicated. Determine the cause and take corrective action. For energized 
transformers that indicate a low liquid level, check for leaks and review maintenance records to determine 
cause and need for corrective action. 
 
 
 

 
 
 

Figure 24  Liquid Level Gauge Assembly 
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7.8 Pressure Vacuum Gauge, Bleeder, Switches  
 

7.8.1 Pressure Vacuum Gauge 
 
The pressure vacuum gauge indicates the internal gas space pressure in a liquid filled or gas filled 
transformer tank. The gauge pressure range is typically 10 PSIG vacuum to 10 PSIG positive pressure. 
The pressure in a liquid filled transformer varies depending on the transformer operating temperature and 
ambient conditions. If the transformer is de-energized or operating under light load in a low ambient, the 
pressure may be negative range. 
The gauge is constructed for long life under indoor or outdoor conditions and requires no maintenance. 
 

Note: The transformer should be checked for a leak in the tank seal if the pressure vacuum gauge 
reads zero for a period of time, unaffected by load conditions. 
 
Note: The pressure vacuum gauge is not designed to withstand the pressures associated with 
vacuum filling. Remove the gauge (and plug the opening in the tank) prior to vacuum processing. 
Replace the gauge during the fill process when the internal tank pressure reaches zero. Refer to 
section 6.8  
 
Note: Pressure-vacuum gauge readings should always be done in conjunction with the reading of 
the top liquid temperature indicator. Internal tank pressure is affected by liquid expansion and 
contraction, which is a function of liquid temperature. 

 

7.8.2 Pressure Vacuum Bleeder Valve 
 
A pressure vacuum bleeder device with purge valve is supplied on transformers over 2500 kVA or when 
specified by the Customer. 
The bleeder is designed to balance pressure and vacuum conditions inside the sealed tank by releasing gas 
or admitting air at pre-determined settings. 
The device is designed for indoor or outdoor applications, and has a sampler valve & hose fitting built into 
the body of the bleeder. Screened openings inhibit the entry of contaminants. 
The sampling valve and hose barb may also be used to add nitrogen to the transformer gas space. 
The bleeder valve can be mated with a pressure vacuum gauge for simplified installation. 
Adjustment screws located in the center of each bell (pressure & vacuum) permit adjustment of the pressure 
and vacuum settings from 1 to 10 PSI. The device is preset at the factory to operate at pressures of 8 PSI 
positive and 5 PSI negative. 
The purge valve is operated using the thumbscrew located on the vacuum side of the device.  This valve can 
be used to equalize pressure before removing inspection covers or to obtain gas samples. 
 

 Caution: Due to the relatively low flow rate of gas through the valve, it should not be depended on 
solely to limit pressure during transformer pressure tests. It should also be noted that the device will not 
relieve a sudden pressure rise such as that caused by a major fault. A separate mechanical pressure relief 
device should be used for this purpose. 
 

 
 

Figure 25  Pressure Vacuum Gauge and Bleeder 
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7.8.3 Pressure Vacuum Switches 
 
These switches provide additional control and alarm options for transformer installations. The switch 
contacts are set to close at predetermined pressure limits providing inputs to alarm and control circuits 
monitoring the transformer. 
Switch contacts are factory set, but can be adjusted if necessary. Calibration in the field is not 
recommended; when necessary contact the manufacturer for instructions. Pressure/vacuum switches can be 
mounted separately or combined in assembly with related pressure gauges and bleeders. 
The switches typically have SPDT contacts, rated for 15 A at 125/250 VAC resistive. 
 
Refer to the project wiring diagrams for order specific settings and ratings 
 
7.9 Pressure Relief Device 
 
The pressure relief device is designed to sense and relieve a dangerous pressure increase in the 
transformer tank that may be a result of a fault or short circuit condition.  
The pressure relief device is essentially a valve consisting of a stainless steel diaphragm held in a gasket 
sealed position by springs compressed to design values. The diaphragm maintains its seal until the tripping 
pressure is reached, at which point the valve snaps open. Sensing and full valve opening occurs within 2 
milliseconds, allowing excess gas or liquid to be released. 
The device automatically re-closes and re-seals when the internal pressure drops to approximately 4 PSI
The pressure relief device is mounted above the liquid level on sealed transformers and below liquid level on 
conservator type transformers. An optional gas bleed system is provided on pressure relief device when 
used below the liquid level. 
 
An optional sealed, weatherproof operation alarm switch can be mounted on the cover of the pressure relief 
device. The SPDT switch is wired to terminal blocks in the transformer control box. The switch is actuated by 
movement of the sealing/operating disc of the device; during operation the switch is latched and must be 
manually reset using the reset lever under the switch. 
Standard switch ratings are: 15 A at 125/250/480 VAC. 
    0.5 A at 125 VDC, non-inductive. 
    0.25 A at 250 VDC, non-inductive 
 
Refer to the project wiring diagrams for unit specific ratings. 
 
A brightly colored indicator pin (mechanical) in the cover of the device indicates device has operated. The 
pin will remain in the raised position, indicating the unit has functioned, until manually reset by pushing it 
down until it rests on the sealing/operating disc. 
An optional long arm semaphore provides visual indication of operation at greater distances. 
Directional discharge covers that control the spray of liquid or gas during operation of the pressure relief 
device are available for installations with more stringent protection and containment requirements.  

 
Figure 26  Pressure Relief Device 
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7.10 Rapid Pressure Rise Relay 
 
Severe arcing in the liquid of a transformer under fault conditions will generate a high volume of gas in a 
relatively short period of time. Rapid pressure rise relays are designed to detect, but not relieve, those types 
of rapid pressure increases in excess of established safe limits. Upon detection a momentary contact in the 
device closes to provide a control signal to protective breaker and alarm circuits. 
 
The standard model supplied on a Niagara transformer is a Qualitrol series 910. It features high sensitivity 
and repeatability with temperature compensation for consistent performance over a wide range of 
temperature variations. The relay is unaffected by vibration, mechanical shock or pump surges. It will also 
withstand full vacuum or 20 PSI positive pressure without damage, making it possible to vacuum fill the 
transformer without removing the relay.  
 
The switch in the relay has momentary contacts. An optional latching relay -
switch signal for alarm and trip purposes. 
Standard switch ratings are: 15 A at 125/250/480 VAC. 
    0.5 A at 125 VDC, non-inductive. 
    0.25 A at 250 VDC, non-inductive 
 
The relay is available in two versions. The series 900 relay is designed for mounting under the liquid level, 
with a bleeder valve provided on top of the relay housing. The Series 910 relay is for use in the gas space of 
a transformer.   
 
7.11 Latching (Seal-in) Relay 
 
The seal-in relay (schematic device 63X) designed for use with the rapid pressure rise relay, automatically 
maintains the alarm and trip circuit signals after the momentary contacts of the pressure rise relay has 
operated. 
The signals are electrically maintained until the manual reset button is operated. 
The relay is available in two models varying by suitability for different AC and DC power supply ranges. The 
internal circuitry is on printed circuit board, and external connections are made on screw-type terminal blocks 
suitable for a 12 to 22 AWG wire range. 
Two LED indicating lights are provided on the relay. The red LED indicates the seal-in circuit is latched, and 
is de-energized when the circuit is released and all contacts return to their normal positions. The yellow LED 
indicates a short in the device or faulty wiring. 
Refer to project drawings for supply voltage and contact ratings. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Figure 28  Latching (Seal-in) RelayFigure 27  Qualitrol Rapid Pressure Relays 
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7.12 Cooling Fans and controls 
 
Fan forced air cooling is supplied to supplement limited radiator 
cooling at base capacity ratings or increase cooling and transformer 
capacity over the self-cooled rating. When used to increase 
transformer capacity over base self-cooled ratings, other components 
such as tap changers, bushings, temperature controls and wiring must 
be designed to suit the increased capacity. 
 
Fan controls include a signal contact on the liquid temperature 
indicator and/or winding temperature gauge, circuit breakers, a 
manual/auto/off control switch and a contactor to start the fans.   
 
Fans are typically mounted on the sides of the cooling radiators, 
blowing horizontally across the panels of the radiator.  If space is 
limited, fans can mounted above the radiators blowing down, or, below 
the radiators blowing up. 
 
Transformers not affected by shipping limitations are shipped with fans 
mounted on the cooling radiators, completely wired and ready for use. 
 
Larger transformers may require removal of the radiators and fans for 
shipping.  When this is the case, the fan controls are supplied 
completely wired and the fans must be reconnected to the terminal 
blocks in the transformer control cabinet, when the transformer is 
reassembled at the installation site. 
 
IEEE Standard fan motors are 230 V, single phase; however other voltages, and three phase motors can be 
supplied. 
The fan motors are capacitor start and run type with a built-in thermal overload relay.  The relay is designed 
to automatically open circuit the motor in case of overheating, without affecting the operation of the other 
fans installed on the transformer. 
The overload relay will automatically reset when the normal operating temperature is restored. In addition to 
the thermal overload protection, each fan circuit is individually fused. 
The forced air rating of the transformer is based on all fans operating. Should one or more fans be out of 
service with others running, the forced air rating of the transformer is reduced accordingly. 
The bearings of the fan motors are sealed, requiring no maintenance, however it is good maintenance 
practice to inspect and run the motors monthly while in storage and at least once a year when in service.
Complete motor data is provided on the motor nameplate and project wiring drawings. 
 
7.12.1 Provision for Future Fan Cooling 
 
Transformers can be ordered with the provision to add fan cooling in the future, to increase the 

When this is the case, all current carrying components of the transformer are 
designed and supplied to meet the higher ratings associated with the increased capacity of the unit. In 
addition, thermal control device(s), such as liquid and winding temperature indicators, are supplied with the 
necessary contacts for fan control. 
Wiring components such as circuit breakers, motor starters and fan terminal blocks are not supplied as 
standard practice, but can be added at time of order. If an additional control cabinet or junction box will be 
required to house the future fan controls, mounting brackets for those enclosures will also be supplied. 

 
Note: The transformer nameplate will indicate if the unit has been designed for future forced air 
cooling and note the new fan cooled kVA rating. 

 
The up-rating factors for fan-cooled ratings over self-cooled ratings are determined by IEEE Standard 
C57.12.10 and vary by base kVA. 
 

Figure 29  Cooling Fans on a 
Niagara transformer 
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7.13 Forced Oil / Forced Air Liquid Coolers 
 
Oil Forced / Air Forced Liquid Coolers are oil to air heat exchangers 
used on larger power and rectifier transformers when other conventional 
cooling options are considered to be less effective or simply not 
possible. 
The cooling process consists of circulating the transformer liquid through 
the inside of efficient, integral-finned tubes, while air is blown over the 
fins by propeller fans. The cooled liquid is then returned and recirculated 
throughout the transformer tank. 
The cooling system components include the cooler, a pump, and piping 
connecting the cooler and pump to the transformer.  Shut-off valves are 
included in the piping to isolate the pump and cooler from the 
transformer tank for maintenance and removal for shipping. 
Flow indicators in the piping indicate correct flow direction and provide 
electrical switch contacts for control circuits. 
The cooler can be protected from harsh site conditions such those that 
exist in coastal or chemical environments with optional paint finishes.  
This is an important requirement that must be identified at time of 
quotation. 
 
Refer to the project wiring diagrams for fan and pump connections and 
ratings. 
 
The cooler, piping and supports are normally removed for shipping.  Special 
assembly instructions are included in Appendix A of this manual when the 
equipment is supplied. The Cooler manufacturer also produces detailed 
operation and maintenance guides, which are shipped with the cooler and 
copied in Appendix B of this manual. 
 
The following are general installation, operation and maintenance notes. 
 

a) The coolers are designed to be supported by the inlet pipe connections and side or bottom supports 
mounted on the transformer tank. The top pipe connection is reinforced to prevent deflection. 

b) The cooler should be vented when filling with liquid.  Generally, coolers are suitable for vacuum 
filling unless noted otherwise. 

c) Correct pump rotation must be verified.  Remove the plug at the back end of the motor housing, 
energize motor briefly (no more than 5 seconds) and observe the shaft rotation. 

d) Pump rotation on oil-immersed pumps can also be checked using the flow indicator or the input 
current to the pump motor. If the pump rotation is reversed, flow will be reduced, and load on the 
motor will be below normal. 

e) Cooler fan rotation should be as indicated by the arrows on the cooler housing. 
f) The tube side of the cooler must be properly vented before starting. To prevent unnecessary thermal 

stress during startup, fluid on the tube side of the cooler is circulated before energizing the 
transformer. 

g) Do not cycle the pump(s) on and off for temperature control.  The fans may be shut off, but the 
pumps should run continuously to avoid temperature differentials between the tubes and the 
transformer that will stress the tube joints. 

h) The cooling coil and cabinet should be inspected annually, and cleaned and painted when 
necessary. 

i) The cooling section fins should be cleaned using a high pressure steam of water or air.  Use a brush 
and detergent to remove scaling deposits. 

j) If the liquid in the transformer is properly maintained, the inside of the cooler tubes should not 
require cleaning. If cleaning is necessary, flush the coil with a mixture of detergent and solvent. 

k) Cooling tubes may be re-expanded or replaced using special equipment available from the cooler 
manufacturer. 

l) The fan blades are aluminum and may have to be wiped clean with a solvent to prevent 

Figure 30  OFAF Cooler
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accumulation of dust or oil that may cause an imbalance. 
m) Lifting lugs are provided on the steel cabinet for lifting the complete unit.  These lugs can also be 

used to remove the cabinet from the coil for maintenance purposes. 
 
7.14 Oil - Water Coolers 
 
An oil-water cooler is a cooling option that provides high capacity cooling in a compact package.  The 
coolers are available for natural convection oil flow or forced oil flow.  Both types of coolers are available with 
a leak detector feature that allows immediate detection of any water leaks before the safety of the apparatus 
being cooled is endangered by water penetrating the oil. 
 
Heat exchanger construction is shell and tube type, with oil circulation on the shell side and water flow 
through the tube. 
 
Forced oil-water coolers may be mounted in either vertical or horizontal positions. 
 
The natural convection cooling system consists of the cooler, piping connecting the cooler to the transformer 
tank, a piped water supply and shut-off valves to isolate the cooler from the transformer tank for cooler 
maintenance or removal. 
 
Forced oil flow systems add a pump for oil circulation and flow indicators in the piping between the cooler 
and the transformer tank.  Shut-off valves on the transformer tank isolate the pump and cooler for 
maintenance or removal. 
 
Detailed assembly instructions for mounting and piping the cooler are provided in Appendix A of this manual 
when the equipment is supplied. Operation and maintenance guides, published by the cooler manufacturer, 
are also included.  Refer to the cooler nameplate for required water temperatures and flow rates. 
 
Refer to the project wiring diagrams for pump connections and ratings. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 31  OFWF Cooler (Oil Forced  Water Forced) 
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7.15 Conservator Type Transformers 
 
Mineral oil and other transformer liquids can rapidly deteriorate 
when exposed to the atmosphere. The surface area and 
temperature of the liquid are key factors that directly affect the rate 
of deterioration. Sealed tank transformer designs with inert gas 
blankets above the liquid level minimize this exposure, but have 
other potential disadvantages. A leak in the transformer seal can 
allow air and moisture to be drawn into the tank, and moisture shed 
by the insulation system cannot be easily be dissipated. 

 
Conservator type transformers offer a different approach to 
control this type of contamination. The design adds a liquid 
expansion tank, located above the transformer tank, allowing the 
transformer tank to be completely filled with insulating liquid. The 
expansion and contraction of liquid, and air exchange with the 
atmosphere (breathing), occur away from the large volume of liquid 
in the transformer tank. Because only a small amount of liquid is 
exchanged between the main tank and conservator tank, 
contamination of the transformer liquid, by oxygen and moisture 
exposure, is reduced. The reduction in liquid deterioration is also 
affected by daily temperature cycles. 
 
The supply of a conservator tank system, and related accessories, 
is per customer specification. Considerations affecting requirement 
include site and duty conditions such as loading, cycle duration, 
ambient temperatures, ventilation, and liquid type. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 33 - Typical conservator tank configuration with piping and gas detector 

Figure 32  Transformer with 
conservator tank 
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Free breathing conservator design 
 
This design allows the conservator tank to vent directly to the atmosphere, or vent through a dehydrating 
breather to atmosphere. Most, if not all, transformer manufacturers recommend the use of a dehydrating 
(desiccant-type) breather with this type of conservator design.  
Over time, liquid in the conservator tank is gradually mixed with the liquid in the main tank. The liquid in the 
conservator tank often includes dissolved gas (oxygen) and other contaminants that can adversely affect the 
transformer insulation system. The use of a properly sized and well maintained dehydrating breather can 
reduce contaminant levels in the conservator tank liquid. 
 
A Figure 34. 
 

Figure 34  Free breathing conservator tank 
 
 
Conservator tank with air cell 
 
Contamination of the liquid through the liquid/air interface can be further reduced by the use of an air cell or 
bladder inside the conservator tank. The exchange of air between the conservator tank and the atmosphere 
is completely contained within the air cell, isolating the transformer liquid from the atmosphere. The interior 
of the air cell is open to atmospheric pressure through a dehydrating breather. As the liquid in the 
transformer expands/contracts and atmospheric pressure changes, the air cell contracts/expands, 

 
A conservator tank with air cell is shown in Figure 35. 
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Figure 35  Conservator tank with air cell 
 
 
 
General construction 
 

Conservator type transformers are similar in design to sealed transformers, except for the location of a few 
accessories and the addition of the auxiliary liquid expansion tank (conservator). The conservator tank is 
located above the transformer tank cover. The main tank of the transformer is completely filled with liquid at 
all times, eliminating any air space over the liquid. A pipe connection with a shut-off valve connects the 
conservator tank to the main tank, permitting liquid movement between the main tank and conservator. 
If an optional gas detector relay is supplied, it is located in the pipe connection between the main tank and 
the conservator (see Figure 33). 
Atmospheric pressure is maintained in the conservator tank by allowing the tank to breathe through the 
dehydrating breather. 
The conservator tanks are usually mounted on the transformer with structural steel supports that may be 
bolted or welded to the tank cover or walls. The tank, piping and some supports are typically removed for 
shipping. 
 
Assembly 
 
The supply of a conservator tank system, and related accessories, is per customer specification. 
Assembly instructions for special design options such as conservator tanks and related components are 
provided in Appendix A of this manual when a conservator is supplied. 
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7.16 Fasteners

Installation and maintenance procedures may require some assembly and/or disassembly of various 
component parts of the transformer. When this is the case, care should be taken to ensure correct 
assembly/re-assembly, using suitable hardware tightened to correct torque values.
The following describes some general guidelines followed by transformer manufacturers.

7.16.1 Materials

Metallic parts and fasteners located in close proximity to high current conductors, inside or outside
of the transformer, require the use of special clearances and/or non-magnetic materials, including 
fasteners, to prevent or reduce the effects of magnetic heating in those components. 

Do not use a stainless steel nut on a stainless steel bolt or stud. Galvanic corrosion between the 
stainless steel parts will make the connection difficult, if not impossible, to disassemble.

Do not use split washers or star type lock washers inside the transformer tank. These washers are 
more susceptible to fracture and breakage, leaving metal fragments inside the transformer tank. 
Electrical connections should be secured with more durable spring-disc lock washers 

7.16.2 Hardware external to the transformer tank - electrical and non-electrical applications

a) Requirements:
Hardware must be corrosion resistant. Non-magnetic hardware may be required for assembly of 
high current conductors or for component assemblies in close proximity to high current conductors.

b) Hardware:
Niagara factory standard hardware is corrosion resistant, non-magnetic, 300 series stainless steel 
bolts and washers, with silicon bronze nuts. Stainless steel split lock washers are acceptable for use 
on external non-conducting parts.

a) Requirements:
Resistance to corrosion is not necessary in the gas space above the liquid, or when immersed in the 
transformer liquid.
Plated hardware is not compatible with transformer liquids, and must not be used.
Non-magnetic properties are required for fasteners and components in close proximity to high 
current conductors, or that form part of a high current assembly, to minimize magnetic heating.

b) Hardware:
Use unplated low and medium carbon steel fasteners for typical assemblies and connections that 
are not affected by magnetic heating.
Use non-magnetic 300 series stainless steel bolts and washers with silicon bronze nuts for
assemblies and connections that will be affected by magnetic heating.
Use double nut locking or equivalent.

a) Requirements:
Resistance to corrosion is not necessary in the gas space above the liquid, or when immersed in the 
transformer liquid.
Plated hardware is not compatible with transformer liquids, and must not be used.
Non-magnetic characteristics are necessary for fasteners and components in close proximity to 
high current high current conductors, or that form part of a high current assembly.

7.16.3 Hardware used inside the transformer tank - non-electrical applications 
  

7.16.4 Hardware used inside the transformer tank - electrical applications 
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b) Hardware:
Use unplated low and medium carbon steel fasteners for assemblies and connections not subject to 
magnetic heating.
Non-magnetic 300 series stainless steel bolts and washers, with silicon bronze nuts, should be used 
when magnetic heating is a concern.

a) The minimum bolt length used must be such that a minimum of 1-1/2 threads project beyond the 
nut when tightened.

b) Joints assembled with cork or cork neoprene gaskets, without a gasket stop provision, should be 
tightened evenly to ensure uniform gasket compression. An even application of the correct torque 
to the fastening hardware should result in gasket compression of 25 to 50%, depending of the 
durometer of the gasket material. Use the torque values shown in Table 6 for bushing mounting 
hardware  

c) Joints with gasket stop provisions are tightened until there is metal-to-metal contact.
(nitrile) and neoprene gaskets typically require this form of compression control.

d) Do not use split or star type lock washers inside the transformer tank.
e) Flat washers must be used when joining soft materials such as pressboard, wood, copper, and 

aluminum.
f) Flat washers must be used in conjunction with spring-disk lock washers. Flat washers are placed 

between the spring disk washer and the surface of the part or bar conductor being assembled.
g) Jam nuts used for position locking should be located between a standard hex nut and the surface 

of the component being fastened. This ensures the full hex nut bears the load rather than the jam 
nut.

Hardware
Dia.

Steel (Gr. 2) 6 15 20 40 55 85

Silicon Bronze 6 15 20 40 55 85

Aluminum 4 10 15 25 40 54

Stainless Steel 6 10 15 25 40 54

- 10 ft-lb 12 ft-lb 25 ft-lb 30 ft-lb

Table 6 Safe torque values for bushing assemblies fastened with bolt or nut

Table 7 Torque Values for Electrical Connections (internal or external)
Dry unlubricated hardware, torque value in ft-lb for bolt diameter indicated

7.16.5 Current rating guidelines for hardware selection 

Connections with rated current levels below 1000 amperes can be fastened with standard, un-plated, 
carbon steel hardware. 
High current connections, rated at 1000 amperes or more, require non-magnetic 300 series stainless steel 
bolts and washers with silicon bronze nuts. 

7.16.6 Bushing Mounting Hardware 

Bushing mounting hardware must be tightened carefully to ensure a good tank seal and to avoid damaging 
the bushing body and mounting provision. 
Tighten hardware slowly, a fraction of a turn at a time, working progressively in one direction around the bolt 
circle, until all fasteners are uniformly tight. 

7.16.7 General fastener guidelines 
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Figure 36 Bolt tightening sequence for various hardware patterns

7.16.8 Bolting sequences 

Sealing problems can result if hardware is not tightened to the correct torque value and in the proper 
sequence. Recommended torque values are shown in Table 7. Proper bolting sequences are illustrated for 
various types of hardware patterns in Figure 36. Bolt numbers indicate the correct tightening sequence.  
It is not critical to follow the sequence numbers exactly; however, the diagonal tightening patterns should be 
followed. 
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8 Spare Parts & Service 
 
Replacement or spare parts are available from the factory.  When ordering parts or requesting information 
regarding an existing Niagara transformer, please provide the following identification information: 
 

a) Transformer serial number: The serial number is shown on the transformer nameplate, and is 
stamped on the transformer tank near the top of the accessory wall and on the tank cover. 

 
b) Transformer rating:  The kVA or MVA rating of the transformer as shown on the transformer 

nameplate and the transformer approval / record drawings. 
 

c) Customer name and installation site. 
 
 
Contact: 

Niagara Transformer Corp. 
 

1747 Dale Road 
Buffalo, NY 14225 

 
Phone:   (716) 896-6500 
Fax:       (716) 896-8871 

 
 

www.niagaratransformer.com 
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9 ANSI / IEEE Reference 
 
IEEE C57.12.00 
Standard General Requirements for Liquid-Immersed Distribution, Power, and Regulating Transformers 
 
ANSI / IEEE C57.12.10 
Standard for Transformers - 230 kV and Below 833/958 through 8333/10 417 kVA, Single-Phase, and 
750/862 Through 60 000/80 000/100 000 kVA, Three Phase Without Load Tap Changing; and 3750/4687 
Through 60 000/80 000/100 000 kVA with Load Tap Changing - Safety Requirements 
 
IEEE C57.91 
Guide for Loading Mineral-Oil-Immersed Overhead and Pad-Mounted Distribution Transformers Rated 500 
kVA and less with 65° C or 55° C Average Winding Rise 
 
IEEE C57.93 
Guide for Installation of Liquid-Immersed Power Transformers 
 
IEEE C57.105 
Guide for Application of Transformer Connections in Three-Phase Distribution Systems 
 
IEEE C57.106 
IEEE Guide for Acceptance and Maintenance of Insulating Oil in Equipment 
 
IEEE C57.131 
IEEE Standard Requirements for Tap Changers 
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77 of 78
 
NTIB 600 - 2015

10 Unit Conversions 
 

Pressure:   1 Pound per square inch (psi) = 6.89 kilopascals (kPA) = 68.9 millibars (mb) 
1 psi = 2.03 inches of mercury (inHg) = 5.17 centimeters of mercury (cmHg) 
1 psi = 27.66 inches of water (inH2O) = 0.7 meters of water (mH2O) 
1 psi = 0.07 kilogram per centimeter2 (kg/cm2) = 0.07 atmospheres (atm) 
1 atm = 760 torr = 14.696 psi 
1 torr = 1 mmHg  

 
Volume:     1 US Gallon (USG) = 8 US pints (pt) = 16 cups (c) = 128 fluid ounces (fl oz) 

   1 USG = 0.83 Imperial Gallons = 6.66 Imperial Pints = 133.23 Imperial Fluid Ounces 
   1 USG = 3.79 Liters (l) = 3785.41 milliliters (ml) 
   1 USG = 0.13 cubic feet (ft³) = 231 cubic inches (in³) = 3785.41 cubic centimeters (cm³) 

 
Weight:   1 pound (lb) = 16 ounces (oz) = 0.45 kilograms (kg) = 453.59 grams = 453592.4 milligrams (mg)
           1 lb. = 4.45 Newtons (N) 

1 short ton (T) = 2000 lb.    1 long ton (LT) = 2240 lb.   1 metric ton (MT) = 1000 kg = 2200 lb. 
 
Temperature: degrees Fahrenheit (°F) = degrees Celsius (°C) x 1.8 + 32 

Degrees C = (degrees F - 32) / 1.8 
  Kelvins = degrees C + 273.15, degrees C = kelvins  273.15 
 
Torque:  foot-pounds (ft-lb) x 1.356 = Newton meter (Nm) 
   Nm x 0.7376 = ft-lb 
 
 
Notes 
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Receiving Inspection
          checklist for receiving liquid filled transformers

Serial No: Date:

Receiver:

Transport:       Truck           Rail        Ship          Other    

Condition:       Transformer received in good condition

      Hold downs and blocking intact and tight

      Protective coverings on bushings and gauges

      Inspect  tank for paint damage, dents, leaks and damaged fittings

      Inspect  cooling radiators (on transformer, or in crates) for paint damage, dents, cracked welds, leaks if liquid filled

      Check  for chipped or cracked bushing porcelains - on transformer or in crates.

       All components, including additional liquid, received in good condition

      Record  signs of rough handling

       Damages and shortages noted on freight bill by receiver

       Damage photos taken

Readings:       Record transformer tank pressure PSI

      Record  liquid temperature °C

      Record  liquid level in main tank  - mark gauge reading on Figure 1 or supply photo

      Record  liquid level in on-load tap-changer (if supplied) - mark gauge reading on Figure 2 or supply photo

      Record  position of de-energized tap changer(s)

      Record  position of On-Load Tap-Changer (if supplied)

      Identify and record position of other operable switches

      Record  core meggar reading (if accessible)

Impact Ind:        Impact  indicators  armed / tripped

       Impact  recorder(s)  stopped, signed off and dated

       Impact recorder(s) removed and returned to factory

Other:        Cabinet doors closed / sealed

       Liquid and components stored indoors

       This document completed and copy sent to Niagara Transformer Corp.

      Installer Qualifications  approved by Niagara Transformer Corp. (if assembly is required)

Notes:

Signature: Date:

form:  NTRI-2015-001  Rev C

A copy of this completed form must be sent to Niagara Transformer Corporation as part of the warranty validation process.

Niagara Transformer Corporation  P.O. Box 233, 1747 Dale Road, Buffalo, NY 14225

ISO 9001 2008

HI

LO

25 C

HI

LO

25 C

Fig. 2 - OLTC tankFig. 1 - Main tank
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MONROE COUNTY CLERK’S OFFICE THIS IS NOT A BILL. THIS IS YOUR RECEIPT.

Receipt # 3454459

Book    Page    CIVIL

Return To:
County of Monroe Department of Law

No. Pages:  2

Instrument: MISCELLANEOUS DOCUMENT

Control #: 202306060761
Index #: E2023005870

Date: 06/06/2023

 County of Monroe Time: 12:29:56 PM

 Siemens Industry, Inc.

Total Fees Paid: $0.00

Employee:

State of New York

MONROE COUNTY CLERK’S OFFICE
WARNING – THIS SHEET CONSTITUTES THE CLERKS
ENDORSEMENT, REQUIRED BY SECTION 317-a(5) &
SECTION 319 OF THE REAL PROPERTY LAW OF THE
STATE OF NEW YORK. DO NOT DETACH OR REMOVE.

JAMIE ROMEO

MONROE COUNTY CLERK

FILED: MONROE COUNTY CLERK 06/06/2023 11:58 AM INDEX NO. E2023005870

NYSCEF DOC. NO. 9 RECEIVED NYSCEF: 06/06/2023

1 of 2

Case 6:23-cv-06398-DGL   Document 1-1   Filed 07/14/23   Page 185 of 188



SUPREME COURT OF THE STATE OF NEW YORK UCS-840C
3/2011

Index No:

RJI No. (if any):

-against-

County of Monroe

Plaintiff(s)/Petitioner(s)

Siemens Industry, Inc.

Defendant(s)/Respondent(s)

MonroeCOUNTY OF
x

x

COMMERCIAL DIVISION
Request for Judicial Intervention Addendum

PRINT OR TYPE NAME

SIGNATURE
06/06/2023

ROBERT JOHN SHOEMAKER

ROBERT JOHN SHOEMAKERDated:

I REQUEST THAT THIS CASE BE ASSIGNED TO THE COMMERCIAL DIVISION. I CERTIFY THAT THE CASE MEETS THE
JURISDICTIONAL REQUIREMENTS OF THE COMMERCIAL DIVISION SET FORTH IN 22 NYCRR § 202.70(a), (b) and (c).

COMPLETE WHERE APPLICABLE [add additional pages if needed]:

Plaintiff/Petitioner's cause(s) of action [check all that apply]:

☒ Breach of contract or fiduciary duty, fraud, misrepresentation, business tort (e.g. unfair competition), or statutory and/or common
law violation where the breach or violation is alleged to arise out of business dealings (e.g. sales of assets or securities; corporate
restructuring; partnership, shareholder, joint venture, and other business agreements; trade secrets; restrictive covenants; and
employment agreements not including claims that principally involve alleged discriminatory practices)

☐ Transactions governed by the Uniform Commercial Code (exclusive of those concerning individual cooperative or condominium
units)

☐ Transactions involving commercial real property, including Yellowstone injunctions and excluding actions for the payment of rent
only

☐ Shareholder derivative actions — without consideration of the monetary threshold

☐ Commercial class actions — without consideration of the monetary threshold

☐ Business transactions involving or arising out of dealings with commercial banks and other financial institutions

☐ Internal affairs of business organizations

☐ Malpractice by accountants or actuaries, and legal malpractice arising out of representation in commercial matters

☐ Environmental insurance coverage

☐

☐ Applications to stay or compel arbitration and affirm or disaffirm arbitration awards and related injunctive relief pursuant to CPLR
Article 75 involving any of the foregoing enumerated commercial issues — without consideration of the monetary threshold

Commercial insurance coverage (e.g. directors and officers, errors and omissions, and business interruption coverage)

☐ Dissolution of corporations, partnerships, limited liability companies, limited liability partnerships and joint ventures — without
consideration of the monetary threshold

Plaintiff/Petitioner’s claim for compensatory damages [exclusive of punitive damages, interest, costs and counsel fees claimed]:

Plaintiff/Petitioner’s claim for equitable or declaratory relief [brief description]:

Defendant/Respondent’s counterclaim(s) [brief description, including claim for monetary relief]:

1240593.12

This form was generated by NYSCEF
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MONROE COUNTY CLERK’S OFFICE THIS IS NOT A BILL. THIS IS YOUR RECEIPT.

Receipt # 3475398

Book    Page    CIVIL

Return To:
County of Monroe Department of Law

No. Pages:  2

Instrument: AFFIDAVIT OF SERVICE

Control #: 202306260992
Index #: E2023005870

Date: 06/26/2023

 County of Monroe Time: 2:17:41 PM

 Siemens Industry, Inc.

Total Fees Paid: $0.00

Employee:

State of New York

MONROE COUNTY CLERK’S OFFICE
WARNING – THIS SHEET CONSTITUTES THE CLERKS
ENDORSEMENT, REQUIRED BY SECTION 317-a(5) &
SECTION 319 OF THE REAL PROPERTY LAW OF THE
STATE OF NEW YORK. DO NOT DETACH OR REMOVE.

JAMIE ROMEO

MONROE COUNTY CLERK
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