PARTIAL DISCHARGE EQUIPMENT

MEDIUM AND HIGH VOLTAGE MOTORS AND GENERATORS

SECTION 16950D


Section 16950d

partial discharge equipment 

Medium and High Votage Motors and Generators

PART 1 General

1.01 Scope

A. The Contractor shall furnish and install the partial discharge equipment and provide field installation and testing services as specified herein and as shown on the contract drawings.

1.02 References

A. The partial discharge equipment and all components shall be designed, manufactured and tested in accordance with the latest applicable standards of NEMA, IEEE and UL.

B. IEEE P1434 – Guidelines for the Measurement of Partial Discharges in Rotating Equipment.

1.03 Submittals – for Review/approval

A. The following information shall be submitted to the Engineer:

1. Master drawing index

2. Component list with quantities

3. Descriptive bulletins

4. Product data sheets

5. Proposed connection diagrams

1.04 Submittals – for construction

A. The following information shall be submitted for record purposes:

1. Final as-built drawings and information for items listed in Paragraph 1.04, and shall incorporate all changes made during the manufacturing process.

2. Wiring diagrams

3. Certified production test reports

4. Installation information

5. Field test reports

1.05 Qualifications

A. The manufacturer of this equipment shall have been involved in partial discharge equipment installation and testing for at least five (5) years. A list of partial discharge installations shall be provided demonstrating compliance with this requirement.

B. The manufacturer and service organization of the equipment shall have been regularly engaged in the manufacture & service of medium voltage equipment this is to be installed in for a period of at least thirty (30) years and demonstrate that these products have been utilized in satisfactory use in functioning systems for similar applications. The service organization shall be familiar with interpreting, servicing, and maintaining this increased sophistication level of switchgear for at least five (5) years.

C. The manufacturer shall have a minimum net worth of $500 million to ensure financial stability during and after the completion of the retrofit process.

1.06 Regulatory Requirements

A. Partial discharge equipment and installation shall meet the latest edition of National Electric Code and all applicable local codes.

1.07 Delivery, Storage and Handling

A. Equipment shall be handled and stored in accordance with manufacturer’s instructions. One (1) copy of these instructions shall be included with the equipment at time of shipment.

1.08 Operation and Maintenance Manuals

A. Equipment operation and maintenance manuals shall be provided and shall include instruction leaflets and instruction bulletins for each major component.
PART 2 Products

2.01 manufacturers

A. Eaton / Cutler-Hammer products

B. (__________

C. (__________

The listing of specific manufacturers above does not imply acceptance of their products that do not meet the specified ratings, features and functions. Manufacturers listed above are not relieved from meeting these specifications in their entirety. Products in compliance with the specification and manufactured by others not named will be considered only if pre-approved by the Engineer ten (10) days prior to bid date.

2.02 Partial Discharge Sensors for Rotating Machines (motors AND Generators)

A. Furnish and install the following sensors under the technical direction of a qualified manufacturer’s field representative. Each medium voltage rotating machine shall be equipped with partial discharge sensors connected to the RTD terminals at the junction point of the machine frame; and at the line-terminal connections.

1. For each set of six RTDs, install one 6-channel RTD Partial Discharge Sensor (PDRTDS) in the machine RTD junction box. This sensor may replace the RTD terminal board or be wired in series with the existing RTD wiring. Outputs of the PDRTDS are to be wired to a RTD Sensor Connection Box with BNC connectors or directly to a PD Continuous Monitor, if specified. This box is to be mounted near the motor in an accessible location. Partial Discharge measurements shall be obtained, on-line, from this RTD Sensor Connection Box. The sensor shall be designed with a low impedance path for the high frequency partial discharge signals while having no effect on the usability of the RTDs. There shall be no effect on the temperature-related resistance of the RTDs, or any other operating characteristic of the RTDs or the connected motor protective relaying or temperature monitoring equipment

2. 80 pF Coupling Capacitors are also to be supplied and installed and must be grounded at the point of installation and must have full electrical isolation between the capacitor and signal output connection

a. Motors and Turbine Generators: One set of three 80 pF coupling capacitors (CC) shall be installed in the main termination enclosure. One CC is to be installed between each phase and ground. One coupling capacitor shall contain a reference sensor used to provide a phase reference to the PD monitoring equipment. This reference sensor device shall be used as a power-line frequency reference sensor in connection with other partial discharge measuring sensors. This shall allow for proper interpretation of the partial discharge activity within the motor, and the corresponding recommendations. The high voltage lead between the CC and the motor terminal winding shall be as short as possible  (less than 4 feet). This connection needs to be low in inductance. Use of #3 AWG or larger wire is recommended. This wire must be rated for operating voltage and may be unshielded. An adequate ground must be supplied to each CC to ensure a low inductance path. Each CC and voltage reference sensors are to be wired ([to a termination box that contains BNC connectors] [directly to a PD Continuous Monitor].

b. Hydro Generators: One set of three 80 pF coupling capacitors (CC) per parallel. One CC is to be installed between each phase and ground. One coupling capacitor shall contain a reference sensor used to provide a phase reference to the PD monitoring equipment. This reference sensor device shall be used as a power-line frequency reference sensor in connection with other partial discharge measuring sensors. This shall allow for proper interpretation of the partial discharge activity within the motor, and the corresponding recommendations. The high voltage lead between the CC and the motor terminal winding shall be as short as possible  (less than 4 feet). This connection needs to be low in inductance. Use of #3 AWG or larger wire is recommended. This wire must be rated for operating voltage and may be unshielded. An adequate ground must be supplied to each CC to ensure a low inductance path. Each CC and voltage reference sensors are to be wired to a termination box that contains BNC connectors or directly to a PD Continuous Monitor, if specified. 

2.03 partial discharge (pd) relay

A. Furnish and install where shown on the drawings a Cutler-Hammer type InsulGard Relay. Installation shall be complete including mounting relay(s) and wiring of all required connections to partial discharge sensors and outputs. PD relay shall be capable of providing predictive on line alarm and protection for partial discharge induced insulation deterioration resulting from voids, cracks and/or surface tracking or corona activity. 

B. Partial Discharge Relay must have UL, CSA and CE approvals.

C. Partial Discharge Relay must be a stand-alone device and not require any additional equipment such as networks, remote computers, etc. to function.

D. Partial Discharge relay shall have the following inputs:

1. Fifteen (15) input PD signal channels

2. One (1) noise channel

3. Three (3) Analog inputs for temperature, load current and humidity

E. Partial Discharge relay shall have the following outputs:

1. Two (2) dry contacts for alarm function

2. One (1) dry contact for indicating system status

3. One 4-20 mA signal to indicate the percentage of the channel with the highest partial discharge activity as it relates to the alarm set point

4. RS-485 connection with Modbus RTU protocol for networking and remote communications

F. Partial Discharge Relay features:

1. Digital display on the unit which cycles through each monitored channel

2. Built-in noise rejection algorithms

3. Dedicated noise channel where identified noise requires cancellation

4. PD relay shall be capable of utilizing inputs from all types and manufacturers of partial discharge sensors, coupling capacitors, radio frequency current transformers, Rogowski coils, radio frequency voltage sensors and existing RTDs

5. Suitable for use in operating temperature range from -40º C to + 85º C

6. Provide a suitable modem for remote communications and access to the relay

7. The relay shall be able to measure and store phase resolved data

G. Partial Discharge relay shall be programmable from front keypad and display. Programmable features shall include:

1. Each channel individually programmable

2. Low level noise levels shall also be programmable for each channel

3. Programmable continuous high PD level monitor

4. The relay must operate based on the following triggers:

a. Either time interval or discrete times

b. By event (The unit must continuously monitor PD activity and if severe events occur, the relay must automatically be triggered to take and store measurements)

c. By user request

5. Display shall be able to be programmed to continuously cycle current information, machine parameters, and last PD readings

6. Based on typical relay monitor set for 4 times per day, PD relay shall have up to 2000 days of on board data storage. Frequency of collecting monitored test data shall be programmable. It shall be capable of being collected at preset fixed times or fixed time base

7. Each PD channel shall have complete setting independence including warning and alarm thresholds for each of two (2) partial discharge parameters (Magnitude or Partial Discharge Intensity)

H.  Partial Discharge relay shall be provided with the following software:

1. Software must be Microsoft Windows-based and have the ability to download the data directly from the relay monitor or remotely via a modem (land line or cellular)

2. The software shall be able to display graphical trending of partial discharge quantities including:

a. Pulse magnitude

b. Pulse repetition rate

c. Partial discharge intensity which shall be a value directly related to the amount of energy in the discharge

d. Temperature

e. Humidity

f. Load current

g. Phase resolved data in a graphical format

3. The user shall have the ability to graphically compare data between channels as well as correlate the partial discharge quantities to the monitored environmental factors such as temperature, load current and humidity

PART 3 EXECUtion

3.01 Factory Testing

A. The factory must verify and record continuity of all connections between sensors and monitor.

B. The factory must perform baseline partial discharge tests on the equipment prior to shipment

C. The factory must verify proper operation of the monitor prior to shipment

3.02 Field testing

A. The field engineering service testing group shall provide all material, equipment, labor and technical supervision to perform such tests and inspections. 

B. Calibration of the system must take place in the field after all cables are installed and prior to energizing equipment. Calibration is to performed by injecting simulated partial discharges pulses into each feeder and main and verifying response at the monitor.

C. After energizing the main equipment, baseline measurements and final startup procedures should be performed. 

D. Upon completion of the tests and inspections noted in these specifications, a label shall be attached to all serviced devices. These labels will indicate date serviced and the engineering service testing group responsible.

E. The tests and inspections shall determine suitability for initial continued reliable operation.

3.03 (REMOTE MONITORING diagnoStics service

A. Vendor must supply services to remotely monitor each PD relay on an annual contract basis.

1. Each PD relay must be accessed remotely on a minimum of a weekly basis and data uploaded

a. Vendor must review data and inform owner of any significant changes or new developments in PD activity.

2. Vendor must submit a formal biannual report for each piece of equipment monitored by each PD Relay. This report must detail the following:

a. Trends of PD activity for each channel

b. Dependencies of PD activity with Temperature, Humidity and Load for each channel

c. Review of phase resolved data and analysis of the fingerprints

d. Assessment as to the overall condition of the equipment and any recommendations.

( Note to Spec. Writer – Insert data in blanks


( Note to Spec. Writer – Select one


( Note to Spec. Writer - Optional
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