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Preface This manual addresses installation and configuration of the IDD Bushing/CT diagnostic system.



Document Conventions Buttons, Picklist Items, Menu Items, and Windows referenced in text Items that are selected by the user are shown in this text. User-entered text Text entered into IDD fields is shown in this text. Field Names/Displayed text Messages displayed on windows and field names are shown in this text. Parameters Parameters displayed on the user interface during ALERTS! and system Faults are shown in this text. This guide uses Bushing IDD in its descriptions and procedures. It is understood that Current Transformer can be substituted for Bushing, though limited to 1 set.



Notes, Cautions, and Warnings Note, Caution, and Warning icons denote information of special interest. The icons appear in the column to the left of the text and are reproduced below with explanations of their meanings. Failure to observe a Caution or Warning could cause a dangerous condition.



WARNING



The WARNING icon signifies information that denotes a potentially hazardous situation, that, if not avoided, can result in death or serious injury.



GROUND



Protective Earth Ground Symbol.
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v



NOTE



VOLTAGE-HIGH



The Note icon signifies a cautionary statement, an operating tip or maintenance suggestion.



The Voltage-High icon indicates a situation involving hazardous voltage levels with risks of shock or injury.



Safety WARNING



To eliminate the potential of dangerous electrical shock from the test instrument, verify the safety ground before turning it on or using it. Always turn the source input off and disable the unit before connecting, removing, or touching any output terminal or cable. Disable any inputs that may be hazardous, using shorting terminal blocks to short inputs. DO NOT defeat the AC power input source ground connection and verify that the power connections have proper hot and neutral polarity.



vi
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1. Introduction The IDD for Bushings and Current Transformers The Intelligent Diagnostic Device (IDD) for Bushings and Current Transformers (bushings/CT’s) with taps is one of a series of IDDs designed to be a single-apparatus solution for monitoring and enhancing system reliability. The IDD for bushings/CT’s continuously monitors the signals from bushings and current transformers and exposes the measurements to the underlying strength of the Doble IDD; Doble Engineering’s highly reliable Expert System diagnostics. The Doble Expert System uses the data gathered by the IDD to perform an ongoing analysis of the condition of the apparatus. This ongoing analysis affords the user with a means for monitoring system components status in order to gauge when the proper time arrives for component replacement. The ability to replace components at the optimal time defers replacement costs and decreases the risk of system down time. The IDD is configured and managed from a web-based user interface, while ALERTS! and System Faults are managed either from the web-based interface or directly on the IDD physical front panel.



System Components To the support the bushing/CT analysis in addition to the IDD (described in the IDD General Manual), the following hardware is required: • •



Data Acquisition Module; one card can support two bushing sets or one CT set.Two Data Acquisition Module can be installed on one IDD. Bushing Tap adapter, one per bushing.
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Glossary Table 1.1 lists some common terms used throughout this guide. Table 1.1 Glossary Terms
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Term



Definition



ACK (Acknowledge)



Indicates to the IDD that a user has Acknowledged the ALERT! and no longer needs to be told. Once acknowledged, the ALERT! still appears on the front panel with its code, if it is the highest active ALERT!. The date/time of acknowledgement is recorded on the ALERT! screen. If the condition that caused the acknowledged ALERT! is repeated, no notification is sent, but the number on the ALERT! screen increments. If a relay is asserted on the Supervisory I/O card, it unasserts when all ALERTS! of that level are acknowledged.



ALERT!



A report issued by the diagnostics to indicate an abnormal condition of the apparatus. An ALERTS! report contains: • Designated level - Information (low), Warning (medium), Action (high) • Diagnostic evaluation • Recommended action



Asserted State



As an output, it indicates the presence of an ALERT! or System Fault.



Bushing/CT



The IDD is applied to both bushings and current transformers (CT). For simplicity, all selected apparatus is referred to as Bushing/CT throughout this user guide.



Bushing Tap Adapter



Refers to the interface to bushing or current transformer tap. Bushing tap adapter includes all mechanical and electrical components. All applications require a bushing tap adapter.



.csv



Comma separated values in a file format used in spreadsheets.
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Table 1.1 Glossary Terms (Continued) Term



Definition



CT



Current Transformer.



CT Tap



The access point on a capacitive layer on a condenser type current transformer.



Expert System



The application of Doble’s knowledge and experience to an electrical apparatus for identifying specific malfunctions through diagnostic algorithms and analysis.



Fault



An indication (other than diagnostics) issued by the hardware or software that an anomaly exits in the IDD system.



Feature



A calculation or characteristic result extracted from raw data. For example, power factor or capacitance.



IDD Enabled Mode



Normal operation with recordings and diagnostics. This mode cannot be entered until all required configuration information is entered.



Learning Mode



The Learning Mode is the operational time period in which the IDD is establishing a baseline for the bushing/CT set being monitored. During the Learning Mode, the IDD calculates three separates learning intervals; daily, weekly, and monthly.



Limits



User-defined limits for power and capacitance. Limits are referred to as Bushing/CT Enhanced Expert System Parameters.



Maintenance Mode



In this mode the IDD is energized, but does not perform any diagnostics. This allows the apparatus being monitored to be removed from service without affecting IDD diagnostics. When the IDD is in Maintenance Mode, the diagnostic algorithms are suspended, but recordings continue. The IDD must be in Maintenance Mode for it to be configured and it cannot be returned to IDD Enabled mode until the appropriate configuration data has been entered.



Raw Data



Sampled Tap Adapter measurements such as tap current.
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Glossary



Table 1.1 Glossary Terms (Continued)



1-4



Term



Definition



Recording



The interval is user-defined. The data may be downloaded for viewing in .cvs format, and depends on what is being monitored.



Relearn



The Doble Expert System’s ability to restart or reset the learning mode.



Reset



Indicates to the IDD that the ALERT! condition has been corrected, that the ALERT! screen has been cleared and that and its LED and ALERT! code have been removed from the front panel (if the highest displayed coincided with the reset ALERT!). If subsequent recordings indicate the existence of the condition, the ALERT! will be reissued.



SCADA



Supervisory Control And Data Acquisition.



SPI



Serial Peripheral Interface.



Unasserted State



As an output, it indicates the absence of an ALERT! or System Fault.



URL



Abbreviation of Uniform Resource Locator, the global address of documents and other resources on the World Wide Web.
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2. IDD Bushing/CT Expert System Overview The IDD Bushing/CT Expert System utilizes the basic principles of symmetrical components to analyze and track the condition of a set of bushings or current transformers (CT’s). The symmetrical components technique is applied to the leakage current measurements of three bushings or CT’s (bushing/CT set) using the middle phase as the reference. On an hourly basis, the IDD will measure the leakage current through the bushing/CT set simultaneously. By using one of the tap measurements as a reference, the IDD Expert System is able to perform a relative measurement of power factor and capacitance for each individual bushing/CT. The IDD Expert System will issue an ALERT! if the bushing or CT is found to be in poor condition. Relative measurements focus on change, so the IDD Expert System uses changes in power factor and/or capacitance to evaluate the insulating system. Changes in capacitance indicate the insulating medium has experienced geometric or physical alterations, while power factor is used to gauge the quality. Increases in power factor indicates deterioration of bushing insulation or introduction of contamination. Filtering (averaging) is performed to reduce the influence of external factors such as fluctuation in system voltage. Relying on a single measurement or few points over a short period of time can result in misinterpretation of changes in the measurement due to external factors. The IDD Expert System employs daily, weekly, and monthly trending to all measurements. Trending allows the IDD Expert System to minimize external influences. The IDD Expert System employs user-configurable limit options to trigger ALERTS! for both power factor and capacitance. This allows the user to customize the system. The IDD algorithm uses the power factor and capacitance values measured off-line as a benchmark of the condition of the bushing/CT set prior to the commencement of on-line diagnostics. To achieve the best results, it is imperative that off-line data used by the on-line analysis is obtained at the time of, or close to, commissioning. If these values deviate significantly from the present condition of the bushing/CT set, the IDD will contain an offset, which may lead to misinterpretation of the data.
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Absolute versus Relative Measurements



Absolute versus Relative Measurements The approach of determining the capacitance and percent power factor of an insulating medium relies on measuring the real and reactive components of the leakage current through the test specimen. Traditionally, the leakage current would be a vector referenced to the applied voltage. Referencing the applied voltage is referred as an absolute measurement, see Figure 2.1a., and is the method used by standard off-line 10 kV tests. Attempting to perform the same on-line measurement using the system voltage present many obstacles, synchronizing a line voltage measurement with the leakage current of a bushing or CT to the degree of accuracy required is impractical. Instead, on-line measurements rely on the relative measurement method by using of another bushing as the reference. Figure 2.1b illustrates the relative measurement method, and the middle current vector is used as the reference. Fundamentally the online calculation is relative, relying on one bushing to determine the other, while the off line measurement is absolute, the leakage current through the insulation system is solely dependent on the voltage potential across the insulation system.



Figure 2.1a Absolute Measurement



Figure 2.1b Relative Measurement



Features The IDD Expert System processes three leakage current measurements per bushing/CT set. Information is carefully extracted from each recording. The results from this process are known as "Features." A total of 26 features are determined for each set of leakage current measurements. The features can be accessed by two methods:
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• •



Viewing individual Feature sets with the IDD web screen interface. Feature Download via a .csv file containing all the features currently stored on the IDD.



Selecting a specific feature within the FEATURES window allows access to the Feature Web Screen View. The Feature Web Screen View provides a feature snapshot for a given recording set. Additional data is also included for reference, such a bushing/CT measured and nameplate values found in the configuration. The figure below is an example of the Feature Web Screen View.



Figure 2.2 Feature Web Screen View The information generated by the Feature Download function is similar to what appears on the Feature Web Screen View, the exception being the download contains all records stored in the IDD flash unlike the Feature Web Screen View that displays one date at a time. The data is downloaded in a .csv spreadsheet format to facilitate viewing data in a spreadsheet application or for loading data into a database. To download the features: 1. Select FEATURES on the menu bar. 2. Click the radio button to the left of the corresponding bushing/CT set. 3. Click DOWNLOAD found in the lower right corner of the window. 4. Select Filename and destination.
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Features



There are five different type categories in which features can be classified. The categories are Time Stamp, Measurement, Calculation, Tap Ranking, and State. Time Stamp: The Time Stamp is associated with a specific recording. It includes both date and time, and is presented as "mm/dd/yyyy hh:mm." Measurement: The Measurement Type features include six measurements for each bushing/CT set recording - two from each tap - a current magnitude and angle. The current magnitude and angle are represented in milliamperes RMS and degrees, respectively. These values are generated directly from the IDD measurement process. It should be noted that the angle measurements from two of the taps are difference measurements with respect to the reference tap. The reference tap will always return 0.0o, while the other taps return the angle difference between itself and the reference tap. Calculation: The Calculation Type features are generated by the advanced algorithms of the IDD Expert System. Relative Power Factor and Capacitance features for both non-reference taps are determined. The data is channeled through daily, weekly and monthly trend algorithms. This allows the Power Factor and Capacitance changes to be tracked separately, along with the failure mode time constant. Tap Ranking: The IDD Expert System ranks each tap by power factor and capacitance. The ranking is accomplished by ordering the taps according to dominance. The ranking order is used in identifying the faulty bushing or CT. The ranking system orders the taps with respect to power factor and capacitance. They are ordered from maximum to minimum. The ranking is displayed on the Feature Web Screen View and is labeled Dominance Order PF and Dominance Order Capacitance. The taps assume the names that were assigned in the configuration. State: The last feature to be generated by the IDD Expert System is the State. The State defines the outcome of a given recording. States can have two forms: Asserted and Unasserted. Asserted states force the activation of the ALERT! system, while unasserted states indicate healthy bushings/CT's with no action required. Table 2.1 defines the IDD Expert System states. Asserted states are shown in BOLD.
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Table 2.1 IDD Expert System States State Description 2999 First recording after learning has been initiated. 3000 Normal completion of the recording with no learning milestones. 3001 Normal completion of the recording with daily learning baseline. 3002 Normal completion of the recording with weekly learning baseline. 3003 Normal completion of the recording with monthly learning baseline. 3006 Apparatus is in maintenance mode. 3409 The bushing set is de-energized. 4000 Abnormal recording NO RESULTS. 4001 INFO Abnormal Recording NO RESULTS after 5 attempts. 5010 Exceeded daily Power Factor INFO limit 5011 Exceeded daily Capacitance INFO limit 5070 Exceeded weekly Power Factor INFO limit 5071 Exceeded weekly Capacitance INFO limit 5280 Exceeded monthly Power Factor INFO limit 5281 Exceeded monthly Capacitance INFO limit 6010 Exceeded daily Power Factor WARNING limit 6011 Exceeded daily Capacitance WARNING limit 6070 Exceeded weekly Power Factor WARNING limit 6071 Exceeded weekly Capacitance WARNING limit 6280 Exceeded monthly Power Factor WARNING limit 6281 Exceeded monthly Capacitance WARNING limit 7010 Exceeded daily Power Factor ACTION limit 7011 Exceeded daily Capacitance ACTION limit 7070 Exceeded weekly Power Factor ACTION limit 7071 Exceeded weekly Capacitance ACTION limit 7280 Exceeded monthly Capacitance ACTION limit 7281 Exceeded monthly Capacitance ACTION limit
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Learning Mode



Learning Mode Whenever an IDD is placed in service after its nameplate and measured data has been entered or altered, there is a required learning period. Any ALERTS! issued during this period deal only with IDD system issues and not the condition of the bushing's or CT’s. The leakage current behavior is unique for each bushing/CT set. Therefore, learning intervals are used to provide a representative baseline. Only validated recordings are accepted in the baseline algorithm. This benchmark is then used to scale future bushing/CT recordings to the latest off-line bushing/CT measurements; if the off-line bushing measurements are not available, the IDD Expert System with default to the nameplate. Three learning baselines are determined: daily, weekly, and monthly. The learning baseline algorithm can be reset or restarted manually via the user interface. Daily Learning: • •



Requires 24 validated recordings (1 day) to be established. Creates IDD Expert System state 3001 when it is established.



Weekly Learning: • •



Requires 168 validated recordings (1 week) to be established. Creates IDD Expert System state 3002 when it is established.



Monthly Learning • •



Requires 672 validated recordings (1 month) to be established. Creates IDD Expert System state 3003 when it is established.



Restart Learning:The learning mode should be restarted under either of the following conditions: • • • •



Configuration data has been altered or changed Bushings/CT’s have been recently tested. Bushings/CT’s have been recently replaced. Any time the user decides to do it.



To restart the learning mode: 1. Select CONFIGURATION on the menu bar. 2. Click Configure under the DATA ACQUISITION label. 3. Click RE-LEARN found bottom center of the active view.
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Expert System Limits The Calculation Type features are compared against limits stored in the IDD, also known as the Enhanced Expert System Parameters. Default limits are provided with the IDD; however, the Enhanced Expert System Parameters may be edited by the user in unique circumstances. Options are available for both power factor and capacitance, and include options for individual settings for daily, weekly, and monthly trending. Figure Figure 2.3, shown below, illustrates the Enhanced Expert System Parameters. It should be noted that the capacitance parameters are in % deviation, and power factor parameters are in absolute value.



Figure 2.3 Bushing/CT Enhanced Expert System Parameters To edit the limits: 1. Select CONFIGURATION on the menu bar. 2. Click Configure under the DATA ACQUISITION label. 3. Click CONFIGURE found to the left of the Enhanced Expert System Parameters label. 4. Edit the Enhanced Expert System Parameters. 5. Select SAVE to except changes. 6. Changes can be reversed by selecting UNDO before saving. 7. At any time, Enhanced Expert System Parameters can be set back to the factory defaults by selecting DOBLE DEFALTS.
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Bushing/CT ALERT! Descriptions



Bushing/CT ALERT! Descriptions The various ALERTS! are listed by type in Table 2.2. An asterisk (*) represents a place where a Bushing/CT set number is inserted by the software. Bold [text] are dynamic values that are replaced by the actual values when the actual ALERT! view is issued.



PROBLEM



EVIDENCE



ACTION



URGENCY



2999 3000 3001 3002 3003 3000 3409 4000



NA



NA



NA



Indicates “No ALERT”



NA



--



3006



NA



NA



NA



The IDD is in maintenance mode.



NA



-1



3500



I



The IDD has been in maintenance mode for more than one month on “BushSet” bushing set.



The previous month of recordings have been obtained in maintenance mode



Verify the maintenance status of the bushing set. If the bushing set has been placed back in service, the IDD should be taken out of maintenance mode.



Investigate at earliest convenience.



*0



3005



I



Unable to obtain apparatus information on “BushSet” bushing set.



Apparatus information query failed.



Verify the integrity of the apparatus information entries; correct any discrepancies. If the problem persists, contact Doble Engineering Co.



Investigate at earliest convenience.



*1



3004 4001



I



Unable to obtain valid recording on “BushSet” bushing set



Recording error.



Verify the operation of the IDD. Check the wiring, hardware connections, and condition of all taps. If the problem persists, contact Doble Engineering Co.



Investigate at earliest convenience.



*2



5010 5070 5280



I



The IDD analysis indicates that power factor has slightly changed on one or more bushings with respect to the [“daily”, “weekly”, “monthly”] trend.



The power factor change has exceeded the [Doble Limit] %PF [“daily”, “weekly”, “monthly”] trend limit. Bushing [Dominate Bushing] appears to be the dominate bushing triggering the alert.



Continue to monitor closely. Any further change in power factor should warrant an investigation.



Investigate within 30 days and monitor any additional alerts closely.
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STATE



00



ALERT CODE



ALERT LEVEL



Table 2.2 Listing of ALERTS!
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I



The IDD analysis indicates that C1 capacitance has slightly changed on one or more bushings with respect to the [“daily”, “weekly”, “monthly”] trend.



The C1 capacitance change has exceeded the allowable +/- [Doble Limit] %PF [“daily”, “weekly”, “monthly”] trend limit. Bushing [Dominate Bushing] apppears to be the dominate bushing triggering the alert.



Continue to monitor closely. Any further change in C1 capacitance should warrant an investigation.



Investigate within 30 days and monitor any additional alerts closely.



*4



6010 6070 6280



W



The IDD analysis indicates that power factor has moderately changed on one or more bushings with respect to the [“daily”, “weekly”, “monthly”] trend.



The power factor change has exceeded the [Doble Limit] %PF [“daily”, “weekly”, “monthly”] trend limit. Bushing [Dominate Bushing] appears to be the dominate bushing triggering the alert.



Prepare to investigate and perform out-of-service tests. Continuing to monitor increases risk. However, any further change in power factor should warrant immediate concern.



Investigate at absolute earliest opportunity.



*5



6011 6071 6281



W



The IDD analysis indicates that C1 capacitance has moderately changed on one or more bushings with respect to the [“daily”, “weekly”, “monthly”] trend.



The C1 capacitance change has exceeded the allowable +/- [Doble Limit] %PF [“daily”, “weekly”, “monthly”] trend limit. Bushing [Dominate Bushing] appears to be the dominate bushing triggering the alert.



Prepare to investigate and perform out-of-service tests. Continuing to monitor increases risk. However, any further change in C1 capacitance should warrant immediate concern.



Investigate at absolute earliest opportunity.



*6



7010 7070 7280



A



The IDD analysis indicates that power factor has severely changed on one or more bushings with respect to the [“daily”, “weekly”, “monthly”] trend.



The power factor change has exceeded the [Doble Limit] %PF [“daily”, “weekly”, “monthly”] trend limit. Bushing [Dominate Bushing] appears to be the dominate bushing triggering the alert.



Remove equipment from service. Perform out-of-service tests. If confirmed, the bushing should be replaced before re-energizing.



Investigate immediately.



*7



7011 7071 7281



A



The IDD analysis indicates that capacitance has severely changed on one or more bushings with respect to the [“daily”, “weekly”, “monthly”] trend.



The power factor change has exceeded the [Doble Limit] %PF [“daily”, “weekly”, “monthly”] trend limit. Bushing [Dominate Bushing] appears to be the dominate bushing triggering the alert.



Remove equipment from service. Perform out-of-service tests. If confirmed, the bushing should be replaced before re-energizing.



Investigate immediately.



72A-1864-01 Rev. E 07/06



URGENCY



5011 5071 5281



ACTION



EVIDENCE



*3



STATE



PROBLEM



ALERT LEVEL



ALERT CODE



Table 2.2 Listing of ALERTS!
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3. IDD Bushing Tap Adapter Installation This chapter explains: •



•



Bushing Tap Adapter Connections • Installing the Bushing Tap Adapter to the Bushing Tap • Connecting the Bushing Tap Adapter to the Shorting Block • Connecting the Shorting Block to the IDD Local Access Port Physical Connection



It is assumed that both the IDD enclosure and the IDD have been installed as described in the IDD General manual.



NOTE



To maximize diagnostic performance, an offline C1 bushing test is required to obtain benchmark values for the power factor and capacitance prior to commissioning. If these values are not obtained, analysis defaults to nameplate values, resulting in reduced diagnostic performance.



Connection Preparation The IDD wiring configuration consists of: • • •



Installing the Shorting Block in the electrical circuit between the IDD Bushing tap adaptor and the IDD. Installing the Bushing Tap Adapter to the Bushing Tap Connecting the Bushing Tap Adapter to the Shorting Block



Materials required: • • • • NOTE



Wire stripper Medium Phillips screwdriver Medium flat screwdriver Small screwdriver (#0) (Doble P/N 09B-0696-01)



Bushing Tap Adapters can be located a maximum of 200 feet (60 meters) from the IDD.
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Connection Preparation



Table 3.1 Bushing Tap Adapter Connection Cable Specification Connection Type



Transformers



Breakers



Cable



Conduit



Bushing Tap Adapters to the shorting block



1 pair 20 AWG cable foil shielded wire drain and high temperature teflon insulation • (Doble P/N 181-0528) • (Belden P/N 85230) or • (Belden P/N 83393)



½" conduit with high temperature fittings



All wiring from shorting block to IDD



• Doble P/N 181-0519 • (Belden P/N 9320) or • Doble P/N 181-0537 • (Belden P/N 3105A)



½" flex conduit with Hubbel G1050 or equivalent fittings



Bushing Tap Adapter to shorting block and all wiring from shorting block to IDD



• Doble P/N 181-0519 • (Belden P/N 9320) or • Doble P/N 181-0537 • (Belden P/N 3105A)



½" flex conduit with Hubbel G1050 or equivalent fittings



Figure 3.1 shows the overall architecture of the IDD once installed. This drawing can be used as a reference for wiring the unit.
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Refer to for wiring instructions



Refer to .



.



Enclosure



Bushings Set 1 (see note)



Power Source Note: Use Bushing Set 1 portion of graphic only when wiring one bushing set.



Refer to for wiring instructions.



Center Phaser Enclosure



Shorting Block



Bushings Set 2



Center Phaser



Figure 3.1 Overview of IDD System Wiring Configuration



Installing the Bushing Tap Adapter on the Bushing/CT Tap For specific installation information, refer to the instructions that come with each Bushing Tap Adapter. For an on-site installation: 1. Lubricate the O-ring supplied with the Bushing Tap Adapter with a non-silicone, petroleum-based lubricant (preferably petroleum jelly) and insert it into the nest provided in the adapter (Figure 3.2, View A). 2. Remove the bushing tap cap and store it for future use. 3. If an insulating medium, such as oil, is present in the test tap cavity prior to the installation of the Busing Tap Adapter, please replenish it following the installation of the tap adapter.
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Installing the Bushing Tap Adapter on the Bushing/CT Tap



4. Thread the Bushing Tap Adapter into the test tap. 5. After the O-ring makes contact, tighten an additional ¼ turn, or until the adapter is snug. Refer to the instructions that come with the specific Bushing Tap Adapter, for installation information. Figure 3.2 shows a Type T bushing Tap Adapter installation. View B shows that the Bushing Tap Adapter is screwed into the individual bushing test tap. A Type A Bushing Tap Adapter has a recessed pin. The installed Bushing Tap Adapter is shown in View C.



View A



Bushing Tap Adapter View C



O-ring Nest O-ring (supplied with Shing Adapter)



Fully installed Bushing Tap Adapter Post



View B



Figure 3.2 Bushing Tap Adapter to Bushing Tap Installation
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Wiring the Bushing Tap Adapter The IDD Bushing Tap Adapter can be supplied with one of the following three connector option for interfaced with the cabling back to the short block. 1.Hirschmann Connector 2.Type N Connector, requires the Type N to Conduit Junction box, specify if a single phase or three phase transformer installation if applicable 3.Direct to conduit Refer to the instruction supplied with Bushing Tap Adapter for detail on connecting the Bushing Tap Adapter to the shorting block.



Installing the Shorting Block To install the shorting block: The shorting block must be mounted in an enclosure, between the Bushing Tap Adapters and the IDD. The following steps apply only if using an enclosure supplied by Doble: 1. Mount the Shorting Block on the two standoff at the bottom of the enclosure with two #10 screws, as shown in Figure 3.3. .



Figure 3.3 Installing the Shorting Block 2. Cut the cable to reach from the IDD shorting block to the IDD, leaving some excess. NOTE



The IDD and shorting block can be located in the same enclosure. If the IDD and shorting block are in the same enclosure, there is no need to install the interconnecting cable through the conduit.
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Connect the Bushing Tap Adapter to the Shorting Block



Figure 3.4 Shorting Block Mounted With IDD In Same Enclosure



Connect the Bushing Tap Adapter to the Shorting Block This is an example using the Hirschmann connector. There may be variations if other options are used. To connect the Bushing Tap Adapter to the shorting block: NOTE



When installing only one bushing set, use the wiring indicated for bushing set 1. 1. Estimate the length from each Bushing Tap Adapter to the location of the IDD shorting block and cut the cable accordingly. Allow enough excess to easily extend to the shorting block within the enclosure. Also note the Hirschmann connector wiring of Figure 3.5. 2. Wire the Bushing Tap Adapter to the shorting block for one and two sets of bushings, as shown in Figure 3.5 and Figure 3.6, respectively.
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120°



0°



240°



Figure 3.5 Bushing Tap Adapter to Shorting Block (One Set of Bushings) For best operation, connect phases as shown in Table 3.2. Table 3.2 Bushing Tap Adapter to Shorting Block Phase Connections Tap



Degrees



1



120°



Center



0°



3



240°
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Connect the Bushing Tap Adapter to the Shorting Block



120°



0° 240°



120°



0° 240°



Figure 3.6 Bushing Tap Adapter to Shorting Block (Two Sets of Bushings) 3. Run flex conduit from the shorting block/IDD enclosure to the Bushing Tap Adapter. 4. Run cable through the conduit. 5. Mount the DIN rail supplied with the shorting block to the surface where the shorting block will be fastened, and pop the shorting block in place. 6. Place Open and Closed labels on either side of the shorting block. To check the connection, measure across the outer ports of each terminal with an ohmmeter. If it is shorted: a. Loosen the outer screw, and then the recessed screw. b. Slide the jumper to the opposite position and retighten the screws. The meter should read open. NOTE
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Installing the Bushing Tap Adapters prior to the installation of the IDD effectively grounds the bushings (as would the tap cap) as long as they are wired back to the shorting block per the instructions and the shorting block is closed. Once the IDD is installed, the shorting block must be opened in order to obtain recordings.
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7. Connect wire from the Bushing Tap Adapter to the shorting block, and close the shorting block. Use the appropriate connector to interface the enclosure and flex conduit.



Connect the IDD to the Shorting Block To connect to the shorting block: 1. Wire the shorting block to the IDD as shown in Figure 3.7 and Figure 3.8. See also, Table 3.3. 2. Fit the connector body to the cable and conduit if the IDD and shorting block are not in the same enclosure. 3. Trim 1" (25 mm) off cable outer jacket and foil shield at both ends. 4. Strip ¼" (6-7 mm) of cable insulation at both ends. 5. Connect the cable to the shorting block. Match the red, black and metal drain wires on the IDD side of the shorting block with those on the Bushing Tap Adapter side. 6. Connect one tap set per phase.
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Connect the IDD to the Shorting Block



Figure 3.7 Shorting Block to IDD (One Set of Bushings)



Figure 3.8 Shorting Block to IDD (Two Sets of Bushings)
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Table 3.3 IDD Bushing Tap Adapter Connector to Shorting Block 20-Pin Connector



Cable Designation



Shorting Block



Signal



Single Pair



Connector Terminals



Pin-1 (bottom)



Shield



Drain Wire



Pin-1 (bottom)



Pin-2



Return



Black



Pin-2



Pin-3



Sense



Red



Pin-3



Pin-4



Shield



Drain Wire



Pin-4



Pin-5



Return



Black



Pin-5



Pin-6



Sense



Red



Pin-6



No Connection



Pin-7



Connector Set 2- Tap 6



Set 1- Tap 3



Pin-7 Set 2- Tap 5



Pin-8



Shield



Drain Wire



Pin-8



Pin-9



Return



Black



Pin-9



Pin-10



Sense



Red



Pin-10



Pin-11



Shield



Drain Wire



Pin-11



Pin-12



Return



Black



Pin-12



Pin-13



Sense



Red



Pin-13



No Connection



Pin-14



Set 1- Tap 2



Pin-14
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Operating The Shorting Block



Table 3.3 IDD Bushing Tap Adapter Connector to Shorting Block (Continued) 20-Pin Connector



Cable Designation



Shorting Block



Signal



Single Pair



Connector Terminals



Pin-15



Shield



Drain Wire



Pin-15



Pin-16



Return



Black



Pin-16



Pin-17



Sense



Red



Pin-17



Pin-18



Shield



Drain Wire



Pin-18



Pin-19



Return



Black



Pin-19



Pin-20 (Top)



Sense



Red



Pin-20 (Top)



Connector Set 2- Tap 4



Set 1- Tap 1



Operating The Shorting Block .



Figure 3.9 The Shorting Block
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NOTE



During normal operation of the IDD, after the Bushing Tap Adapter to shorting block to IDD wiring is complete, the shorting block should be open. However, if for any reason the circuit is incomplete (i.e., the IDD 20-pin connector is out) then the shorting block should be in a closed position. The bushing test taps are grounded through the shorting block in the closed position and through the IDD in the open position. 1 2



3 Legend/Action 1 2 3



Insert IDD side wiring. Tighten the wire clamp. Insert the bushing side wiring in these ports



Figure 3.10 Wiring the Shorting Block
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The procedure for opening the shorting block is below. 1 3



IDD Side



Bushing Side



4



2 Legend/Action



1



2 3 4



Ensure that continuity is provided across each individual connection point slot (There are three slots per channel; one for HI, one for LO, and one for Shield). If there is no continuity, then loosen the recessed red collar screws, and slide then up all the way, then tighten them down. Below are the three recessed red collar screws for the center channel. Note that the shorting block should be left in this state regardless of being open or closed in the future. Loosen the outer screws below the red handle. Lift the red handle up. Tighten the outer screw below the red handle.



Figure 3.11 Opening the Shorting Block
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The procedure for closing the shorting block is below. 2



IDD Side



Bushing Side



3



1 Legend/Action



1 2 3



Loosen/tighten the outer screw below the red handle. Slide the red handle down. Tighten the recessed screws with the red collar.



Figure 3.12 Closing the Shorting Block
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Operating The Shorting Block
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4. Configuring Bushings/CT This section assumes that the PC and the IDD have already been configured, as described in the IDD General User’s Guide manual. It also assumes that field testing the bushings has been performed to obtain the latest C1 power factor and capacitance readings.



Bushing/CT Configuration To run the Bushing/CT Analysis, the Bushing/CT Configuration screen must be completed. The procedure for doing this is as follows: 1. Connect to the IDD with a PC, either locally through the RS232 port on tthe IDD front panel or remotely using one of the remote communication options. NOTE



The IDD cannot be configured using the DNP3 or ASCII protocols.
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Bushing/CT Configuration



2. Within the System Configuration Main Page check the number of bushing sets to be monitored in the grayed area to the right of “Monitor”. The default names of these sets will be Set 1 and Set 2 (as well as Set 3 and Set 4 for IDD’s with a second Data Acquisition Card installed). For example, if the user wants to monitor only Set 1, then Set 1 shown in Figure 4.1 below, should be checked. This information must be saved before the Data Acquisition configuration option is activated. the Bushing/CT set name is user configurable in the Data Acquisition configuration section. Once the set name is modified it will be reflected on this screen.



Figure 4.1 Bushing Sets To Be Monitored 3. Click on the button corresponding to Bushing/CT sets to be configured.
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Figure 4.2 Bushing/CT Sets To Be Configured 4. Verify in the Set To Configure box that the appropriate set is selected. 5. The default Set name can be modified in the Set Name field. 6. The Line to Line Voltage (in kV), and Analysis type must be entered. The Bushing/CT Analysis options should be selected from the list in Figure 4.3. 7. Enter the Nameplate and/or Measured off-line bushing data for each phase, as shown in Figure 4.2. 8. The CONFIGURE Optional Data and CONFIGURE Optional Test Data buttons are not require information. 9. Click Save to save of the settings entered, then Return to System Configuration to exit. The front panel display of the IDD should now display “00”.
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Bushing/CT Configuration



Figure 4.3 Bushing/CT Analysis Options 10. The IDD is now configured. It is recommended that downloads of the Alerts, Configuration, Features, and Recordings.
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5. Troubleshooting Following are guidelines for investigating ALERTS! arising from configuration and installation inconsistancies.



ALERT! *1 - State 4001 - Unable to obtain valid recording on Bushing/CT set. Validate the information being recorded using the Record Now 1. Go to the Maintenance screen, as shown in Figure 5.1 and click on the "View Signals" button.The screen shown in Figure 5.2 will appear.



Figure 5.1 View Signals 2. Click the "Record Now" button. This will show you the real-time tap current values (assuming that the Bushings/CT are currently energized).



Figure 5.2 Record Now: Screen Without Data
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Validate the information being recorded using the Record Now



3. The data will be displayed, as shown in Figure 5.3.



Figure 5.3 Record Now: Screen With Data Compare each tap current magnitude to the calculated value (see following section), and verify that the phase angles are 120º for tap1 , 0º for tap2, and 240º for tap3. If one of the tap currents is only a few mA (~0), then check to make sure that the particular shorting block channel is fully open. Confirm that all of the wiring to the IDD's 20-pin connector is correct, and that each connection is snug. If any of these wires must be moved to a different location on the connector, make sure to close the shorting block first, to assure that the Bushing/CT test tap has a path to ground. After doing so, check “View Signals” again, to see if all of the tap currents appear. If there is a magnitude that is not what you expect, proceed onto the section validating measurements using a voltmeter.
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Calculating Tap Current The expected measured current can be calculate using the equations below:



Figure 5.4 Tap Current Calculations
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Validate The Measurement using a Voltmeter



Validate The Measurement using a Voltmeter Using a voltmeter, record the measurements requested in Table 1 below, referring to Figure 5.5 for the test points. This should be done with the shorting block open and the bushings energized. Keep in mind that the Bushing Tap Adapter does not allow the Hi to Lo voltage to exceed 26 volts peak-to-peak during normal operation, and 150 volts peak-to-peak during a transient spike, so it is safe to take this measurement with a standard handheld multimeter. 1



2



IDD Side



Bushing Side



3



4



Legend/Action 1 2 3 4



Voltage Hi to Lo Voltage Lo to Hi Voltage Hi to Shield Ensure that the red handle is up, as shown



Figure 5.5 Shorting Block Measurement Points Table 1 Shorting Block Voltage Measurements Measurement Points



Tap Tap 1 2



Tap Tap Tap 3 4 5



Voltage at IDD 20 pin connector - Hi to Lo Voltage at IDD 20 pin connector - Hi to Shield Voltage at IDD 20 pin connector - Lo to Shield Voltage at IDD Side of Shorting Block - Hi to Lo Voltage at IDD Side of Shorting Block - Hi to Shield Voltage at IDD Side of Shorting Block - Lo to Shield Voltage at Bushing Side of Shorting Block - Hi to Lo
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Measurement Points



Tap Tap 1 2



Tap Tap Tap 3 4 5



Tap 6



Voltage at Bushing Side of Shorting Block - Hi to Shield Voltage at Bushing Side of Shorting Block - Lo to Shield



After filling out the table, look for inconstancies. Hi to Lo voltage measurements should be equal or close to the calculated voltage. Hi to Shield voltage measurements should be very close to Hi to Lo. Lo to Shield measurements should be close to 0 volts. Naturally, any major differences between the IDD's 20-pin connector and Shorting Block should be investigated for crossed wires. If the Hi to Lo or Hi to Shield voltage measurement of the bushing in question is 0 volts, check that the Shorting Block is open, and all of its connections are solid If problem is still not resolved check the connection on the bushing side of the shorting block which will require taking an outage.



ALERT! *1 - State 3004 - Unable to obtain valid Recording 1. An invalid Recording alert will require investigatinge the integrity of the signals received from the taps, a Recording download should be evaluated.
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Checking The Recording Plots



2. The IDD takes a measurement from the Bushing Tap Adapters at the top of every hour. With that data, Features, and Recordings are made. A "Recording" gives the user a "snapshot" of what the tap currents look like graphically (not to be confused with "Features", which are always hourly). The IDD holds five Recordings, then rolls the oldest out. The intervals between the Recordings can be adjusted on the Recordings screen. For this investigation, the interval should be set to once per hour. 3. A few moments after the top of the hour, go to the Recordings screen, as shown in Figure 5.6 (you should see one Recording listed.) When prompted, click the download button to save the file.



Figure 5.6 Recordings Download



Checking The Recording Plots To check the Recording plots, perform the steps below. 1. Open the Recordings Plotting Template that was downloaded with the latest firmware download off of the Doble web site. Follow the plotting instructions listed on the "Start" worksheet. Since the download is in .cvs format, any spreadsheet application can be used to plot the data.
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A normal plot should look like Figure 5.7, although the amplitude may be different.



Figure 5.7 Normal Recording Plot A plot that is distorted due to noise, but still functional, is shown on Figure 5.8.



Figure 5.8 Distorted Plot (due to noise) A plot like that shown on Figure 5.9 indicates that the red and black wires are likely reversed. If that is the case, to correct this: • • •



Close the shorting block associated with that channel, Roll the IDD side red and black wires, Open the shorting block again,
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Checking The Recording Plots



•



Take another Recording.



Figure 5.9 Typical Plot for Red/Black Wire Reversal
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Appendix A. Packing and Shipping Technical Support Doble recommends that if an operational difficulty arises with the unit, contact Doble Customer Service at: •



Customer Service Manager: Telephone: 617-926-4900 or FAX: 617-926-0528



• •



Doble Engineering Company 85 Walnut Street, Watertown, MA 02472-4037 (USA) Email: [email protected]



When contacting Doble Technical Support, please have the following information available: • • • •



Software version number (About screen) Model Number (Main Label - lower right corner of black backplate) System Serial Number (Main label - lower right corner of black backplate) All board and system serial numbers displayed on the About screen.



Packing and Shipping If requested to return the instrument: NOTE



Use original boxes and packing material whenever possible. Do not ship the IDD inside an enclosure! 1. Ensure that the Shorting Block is closed for all taps. 2. Remove all plugs from the IDD and installed options. Do not remove the wires from the plug. This will facilitate installation of the repaired or replacement IDD. 3. Remove the IDD from the enclosure by removing the four screws in the corners of the baseplate. 4. Pack the IDD in a box using appropriate cushion material (preferable the original).
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Appendix B. Specifications Table B.1 lists the specifications for the IDD. Table B.1 IDD Specifications Specification



Electrical



Value



Input Measuring Range



0 - 100 mA



Accuracy



± 0.5%



Input current Inrush current



90 - 264 V, 47-63 Hz or 100 - 280 VDC < 0.5 amps 30 amps peak



Power Supply



Environment
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Ambient Operating Temperature



−40° to 65° C



Storage Temperature



−40° to 85° C



Humidity



5% to 95% non-condensing
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R Raw data, defined 1-3 Record Now 5-1 Recording Plots 5-6 Reset, defined 1-4 S SCADA, defined 1-4 Shipping the IDD 6-1 Shorting Block Operating 3-12 Shorting block to IDD Two sets of bushings, wiring 3-10 SPI, defined 1-4 System Components 1-1 System Wiring diagram 3-3 T Tap Adapter Installation 3-1 Technical support 6-1



1



Index



Troubleshooting 5-1 Two sets of bushings, wiring 3-10



U Unasserted state, defined 1-4 URL, defined 1-4



July 31, 2006



W Wiring Bushing Tap Adapter to shorting block 3-8 IDD to shoring block 3-9 IDD to Shorting Block 3-12 Shorting block to IDD 3-5 Shorting block to two sets of bushings 3-10 System diagram 3-3 Tap adapter to bushing tap 3-3 Two sets of bushings to shorting block 3-8



2



72A-1864-01 Rev. E 07/06





 View more...



Comments






















Report "IDD Bushing User Guide"






Please fill this form, we will try to respond as soon as possible.


Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description








Close
Submit















Share & Embed "IDD Bushing User Guide"





Please copy and paste this embed script to where you want to embed



Embed Script




Size (px)
750x600
750x500
600x500
600x400





URL










Close











About | 
Terms | 
Privacy | 
Copyright | 
Contact



 
 
 










Copyright ©2017 KUPDF Inc.








 SUPPORT KUPDF


We need your help! 


Thank you for interesting in our services. We are a non-profit group that run this website to share documents. We need your help to maintenance this website.

	
Donate

	
Sharing







To keep our site running, we need your help to cover our server cost (about $400/m), a small donation will help us a lot.





	
Share on Facebook

	
Share on Google+

	
Tweet

	
Pin it

	
Share on LinkedIn

	
Send email




Please help us to share our service with your friends.








No, thanks! Close the box.








