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Specifier Notes:  This product guide specification is written according to the Construction Specifications Institute (CSI) 3-Part Format, including MasterFormat, SectionFormat, and PageFormat, as described in The Project Resource Manual—CSI Manual of Practice, Fifth Edition.

This section must be carefully reviewed and edited by the Architect or Engineer to meet the requirements of the project and local building code.  Coordinate this section with other specification sections and the Drawings.  Delete all “Specifier Notes” after editing this section.

Section numbers are from MasterFormat 2010 Update.

SECTION 33 72 11
UTILITY SUBSTATION CAPACITOR SWITCHES AND CONTROLS

Specifier Notes:  Delete any information below in Parts 1, 2 or 3 which is not required or relevant for the project.

PART 1 – GENERAL

1.01	SUMMARY

A.	Section Includes: High-voltage capacitor switches for use in 15kV to 230kV utility distribution and substation applications.

1.02	REFERENCES

A. American National Standards Institute (ANSI)
ANSI/IEEE C37.66	Standard Requirements for Capacitor Switches for AC Systems 
(1 kV to 38 kV)
	
1.03	SUBMITTALS

	A.	Comply with Section 01 33 00 – Submittal Procedures.

B.	Product Data:
1. 	Submit manufacturer’s descriptive literature and product specifications 
	for each product.
2. 	Manufacturer’s product drawings. 

1.04	QUALITY ASSURANCE

A.	Manufacturer Qualifications: Products shall be free of defects in material and workmanship.

1.05 WARRANTY

A. Product is warranted free of defects in material and workmanship.

B. Product is warranted to perform the intended function within design limits.

PART 2 – PRODUCTS

2.01	GENERAL

A.	High voltage capacitor switches shall be available in the following constructions:
	1.	VerSaVac® single-phase and three-phase switches (15kV – 38kV)
	2.	Varmaster VBM switches (15kV-69kV)
	3.	VBU switches (69kV to 230kV)

B.	Reference manufacturer’s product literature for detailed catalog numbers and configurations.

C. 	All switches shall meet or exceed the electrical requirements of ANSI/IEEE C37.66.

2.02	MANUFACTURERS

A.	Acceptable Manufacturers:
		ABB Installation Products Inc. 
860 Ridge Lake Boulevard
Memphis, Tennessee 38120
800-816-7809, 901-252-5000
electrification.us.abb.com

		Product:	Joslyn Hi-Voltage® Capacitor Switches

2.03	DESIGN AND PERFORMANCE REQUIREMENTS

A. VerSaVac® single-phase and three-phase switches (15kV – 38kV)
1. VerSaVac® single-phase and three-phase switch shall be a completely sealed vacuum switch that provides an operational life of more than 100,000 (50,000 open/50,000 close) maintenance-free operations.
2. VerSaVac® single-phase and three-phase switch shall be designed as a replacement for maintenance-intensive oil switches.
3. VerSaVac® single-phase and three-phase switch shall be used as a direct replacement on existing capacitor banks or supplied by capacitor manufacturers on new banks.
4. VerSaVac® single-phase and three-phase switch shall provide synchronized operation from a fast, repeatable solenoid operating mechanism ensures all phases will operate within 1⁄4 cycle.
5. VerSaVac® single-phase and three-phase switch shall have optional Zero Voltage Closing (ZVC) Control which mitigates transients associated with bringing capacitor banks online.
6. VerSaVac® single-phase and three-phase switch shall retrofit to existing oil switch power supply transformer impedances and existing 14 AWG oil switch wiring.
7. VerSaVac® single-phase and three-phase switch shall provide optional manual trip lever not mechanically connected to operating mechanism to eliminate wear during normal operation.
8. VerSaVac® single-phase and three-phase switch shall have vacuum interruption and solid dielectric Joslyn insulation - no oil, no gas, no maintenance.
9. VerSaVac® single-phase and three-phase switch shall be available in models to support grounded and ungrounded systems.
10. VerSaVac® single-phase and three-phase switch shall be available with Vacstat® vacuum interrupter monitor to provides local/remote status of vacuum bottle and can block operation if a problem is detected.
11. VerSaVac® single-phase and three-phase switch shall be available with a choice of housing material: porcelain or polymer housing.
12. VerSaVac® single-phase and three-phase switch shall be available with 1 or 2 auxiliary contacts.
13. Ratings shall be as follows:
a. Continuous Current: 200A
b. Short-Time Current: 6kA (1⁄2 sec.), 4.5kA (1 sec.)
c. Asymmetrical Momentary/Making Current: 9kA Asymmetrical RMS/23kA Peak
d. Peak Inrush Current Limit for Parallel or Back-to-Back Switching Applications: 6kA
e. Control Voltages: 120VAC, 240VAC
f. Minimum Operating Voltage: 80VAC, 160VAC
g. Recommended Control Pulse Time: 100 msec.
h. Auxiliary Contact Rating: 15A @ 120VAC, 0.5A @ 125VDC
i. Maximum Voltage				   class	15kV	27kV	38kV
1)	Solid Grounded Applications (kV) 		15.5 	27.5 	38
2)	Ungrounded Applications (kV) 			15.5 	27.5 	N/A
3)	Ungrounded Applications with Manual Trip* (kV) 12.47 	22.5 	N/A
j.	Impulse Withstand (kV BIL)
   1)	Line to Ground 					95 	125 	150
	   2)	Open-Gap 					95 	95/125 	125
k.	Power Frequency AC Withstand Dry/Wet (kV RMS) 	36/60 	60/50 	70/60
		14.  	VerSaVac® single-phase and three-phase switches shall have the following switch ratings:
 	
	VerSaVac Capacitor Switch Ratings

	Voltage Rating
	15 kV grounded/ungrounded
27.5 kV grounded/ungrounded
38 kV grounded

	Open Gap B.I.L. kV
	95 kV, 125 kV

	Line-to-Ground B.I.L.
	95 kV, 125 kV, 150 kV

	Amperes Continuous
	200 A

	Momentary Amperes Peak High
Frequency making Current
	9k A

	Nominal Rated Control Voltage
	120 VAC or 240 VAC

	Operating Inrush Current
	12 Amps for single-phase VSV
42 Amp for three-phase VSV



B. Varmaster VBM switches (15kV-69kV)
1.	Varmaster VBM switches shall be completely sealed, breaker-class devices using a vacuum
as the interrupting dielectric. 
2.	Varmaster VBM switches shall offer high reliability with little or no maintenance and quiet, safe interruption with no external arcing.
3.	Varmaster VBM switches shall be manufactured for system voltages from 15kV to 69kV, VBM switches are electrically connected in series to provide the necessary recovery
voltage characteristics for the specific application. They may also be electrically connected in parallel for high continuous or momentary current requirements. 
4. Varmaster VBM switches shall be shipped completely factory assembled, ready for fast, easy installation requiring no special foundations or supports due to their compact, lightweight design.
5. Varmaster VBM switches shall have a vacuum interrupter enclosed in a shatterproof, high-dielectric housing to form a module designed with all solid insulation. The interrupter is surrounded by Joslyte high-dielectric, non-hydroscopic solid insulation that does not absorb moisture, eliminates condensation and increases the impulse level on the outside of the vacuum interrupter. No gas, oil or other material is required to maintain electrical properties.
6. Varmaster VBM switches, one or two vacuum modules, shall be mounted on each line-to-ground insulator and connected to the operating mechanism by a high-strength pull rod. 
7. Varmaster VBM switches shall have an operating mechanism completely sealed in a housing that supports the line-to-ground insulators and the modules. 
8. Varmaster VBM switches shall have an environmental protection system in the housing, consisting of a breather chamber and desiccant, prevents moisture and contaminated air from entering the switch operator, and an “Open/Closed” position indicator is directly coupled to the mechanism. 
9. Varmaster VBM switches entire assembly shall withstand a force of several G’s without damage.
10. Varmaster VBM switches with stored-energy operating mechanisms, which can be operated manually or electrically, shall move the contacts at high speed and are unaffected by control voltage fluctuation or manual operating speed. 
11. Varmaster VBM switches shall feature an operation counter. A wide range of AC and DC voltage control package options are available.
12. Varmaster VBM switches shall have all electrical control connections to the operating mechanism made through a single environmental-control cable connector.
13. Varmaster VBM switches shall long, maintenance-free service life depending on operating mechanism and control voltage selection, offers up to 100,000 maintenance-free operations.
14. Varmaster VBM switches shall be available with Vacstat® vacuum interrupter monitor which provides local/remote status of vacuum bottle and can block operation if a problem is detected.
15. Varmaster VBM switches shall be available with Zero Voltage Closing (ZVC) control to mitigates the system overvoltages and high inrush currents typically associated with bringing capacitor banks online to prevent resulting customer equipment damage and stress on capacitors.
16. Varmaster VBM switches shall a completely sealed construction safe interruption with no external arcing; quiet yet high-speed operation.
17. Varmaster VBM switches shall have a choice of operating mechanisms and controls: solenoid or motor operating mechanism with AC or DC control voltage.
18. Varmaster VBM switches shall have the following ratings:


		MAXIMUM VOLTAGE 

	Capacitor Switching and
Continuous Current1,2 (Amperes) 

	Fault Interrupting Current (Amperes)

	Momentary Current (kA) (RMS Amperes, Asysmetric)

	Two-Second Current (kA) (Amperes)

	Four-Second Current (kA) (Amperes)

	Impulse Withstand, Terminal to Terminal5/Line to Ground (1.2 x 50 Positive Wave)

	Maximum 60-Cycle Withstand, Line to Ground (kV): One Minute Dry
Ten Seconds Wet

	Maximum Peak Making Current (kA) 

	Maximum Peak Back-to-Back Inrush Current 6 (kA)



		15.5kV/25kV3

	400
	600
	600

	3kA
	4kA
	8kA

	20
	20
	20

	12.5
	12.5
	12.5

	9
	9
	9

	110/
150 
	110/
150 
	110/
150 

	101
74
	101
74
	101
74

	20
	20
	20

	10
	10
	10



		25kV

	200
	300
	400

	3kA
	3kA
	3kA

	15
	15
	15

	12.5
	12.5
	12.5

	9
	9
	9

	200/
150
	200/
150
	200/
150

	101
74
	101
74
	101
74

	15
	15
	15

	8
	8
	8



		38kV

	300
	400
	600
	600

	3kA
	3kA
	4kA
	8kA

	15
	20
	20
	20

	12.5
	12.5
	12.5
	12.5

	9
	9
	9
	9

	200/
200 
	200/
200 
	200/
200 
	200/
200 

	138
119
	138
119
	138
119
	138
119

	15
	20 
	20
	20

	8
	10
	10
	10



		48.5kV

	2004
	300
	400

	4kA
	3kA
	3kA

	20
	15
	15

	12.5
	12.5
	12.5

	9
	9
	9

	200/
250 
	250/
250
	250/
250

	178
176
	178
176
	178
176 

	20
	15
	15

	10
	8
	8



		72.5kV

	300

	3kA

	15

	12.5

	9

	280/
350 

	178
176

	15

	8






	 
	Ratings Table Reference

	1
	VBM Varmasters can switch loads of any power factor up to their continuous current rating. Include effects of voltage, harmonic currents and tolerance size of load in calculating continuous current.

	2
	VBM Varmasters are available with continuous current ratings through 3000 amperes. Consult factory regarding application of these switches.

	3
	Grounded systems only

	4
	In capacitor switching applications the 48.5kV, 600 ampere VBM may be used on solidly grounded systems and grounded capacitor banks with total current less than 200 amperes. For all other loads, this VBM rating is 600 amperes.

	5
	Interrupter portion of switch does not provide a visible open gap; therefore, it cannot be used to establish a safety clearance for personnel.

	6
	In back-to-back capacitor bank switching applications, it is recommended that inrush current be limited to the values shown for maximum maintenance-free performance. Current limiting reactors through 60 microhenries/phase are available from Joslyn Hi-Voltage. Refer to Joslyn bulletin T.D. 750-457



C. VBU switches (69kV to 230kV)
1. VBU switches shall be sealed against the environment, immune to ice and contamination and designed to withstand system voltage continuously in the open position. The completely sealed operating mechanism requires neither heaters nor routine exercise.
2. VBU switches shall be suitable for all loads, the reliable vacuum interrupters in the VBU capacitor switches ensure dependable switching of magnetizing current, cable or line charging current or load current of any power factor.
3. VBU switches shall be applied on 69kV to 230kV systems. The flexibility of their modular design makes a change in the voltage rating of VBU capacitor switches as simple as adding or subtracting the appropriate number of vacuum contact modules.
4. VBU switches shall be free of explosive or combustible materials and are designed to be virtually maintenance-free. 
5. VBU switches shall require normal operation inspections conducted every 5–10 years or 10,000 operations.
6. VBU switches shall be shipped completely assembled and adjusted. They are lightweight and easy to install.
7. VBU switches shall require a minimum of structural support and space and can be mounted on potential transformer stands.
8. VBU switches shall have vacuum interruption with solid dielectric Joslyn insulation, completely oil-free operation.
9. VBU switches shall have optional Zero Voltage Closing (ZVC) control which loses three switch poles independently, synchronized with the occurrence of zero voltage in each phase, eliminating overvoltage duty on capacitors and system overvoltage disturbances.
10. VBU switches shall have a Voltage Class: 69kV–230kV
11. VBU switches shall have a Continuous Current (Amperes): 600
12. VBU switches shall have a Fault Interrupting Current (Amperes, Symmetrical): 4,000
13. VBU switches shall have a Momentary Current (Amperes, Asymmetric): 40,000
14. VBU switches shall have a Two-Second Current (Amperes): 10,000
15. VBU switches shall have a Three-Second Current (Amperes): 8,000
16. VBU switches shall have a Four-Second Current (Amperes): 7,000
17. VBU switches shall have a Closing Time: 55 milliseconds
18. VBU switches shall have a Max. Interrupt Time: 2 cycles
19. VBU switches shall have a Control Current Close: 1A peak at 48VDC or 125VDC
20. VBU switches shall have a Control Current Trip:18A at 125VDC; 54A at 48VDC
21. VBU switches shall have the following switch ratings:

	Rated Maximum Voltage kV
	L-G BIL kV
	Interrupter Modules
per Phase
	A
	B
	Wt.
per
Phase Lbs.
	Primary Application*

	72
	350
	4
	8' 7 1/4"
	30"
	710
	T G U

	121
	550
	5
	11' 1 1/4"
	48"
	860
	T G

	121
	550
	7
	13' 1 1/4"
	48"
	940
	U

	145
	750
	6
	13' 1 1/4"
	60"
	950
	T

	145
	750
	7
	14' 1 1/4"
	60"
	990
	G

	145
	750
	8
	15' 1 1/4"
	60"
	1030
	U

	169
	750
	7
	14' 1 1/4"
	60"
	990
	T

	169
	750
	8
	15' 1 1/4"
	60"
	1030
	G

	169
	750
	9
	16' 1 1/4"
	60"
	1070
	U

	242
	900
	9
	17' 7 1/4"
	78"
	1180
	T G

	*T - Transformer Switching & Fault Protection - Grounded or Ungrounded
G - Shunt Capacitor or Reactor Switching - Solidly Grounded Source & Load
U - Shunt Capacitor or Reactor Switching - Ungrounded Source & Load



PART 3 – EXECUTION

3.01	INSTALLATION

A. 	Installation shall be in accordance to the manufacturer’s instructions.
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