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Decade 15: Power quality

This decade provides is designed specifically for the electricity industry to report power quality events and associated waveforms.
Table 150 Power quality dimension limiting table

Table 150 Data Description

This table defines the maximum dimension for the power quality decade. 

TYPE POWER_QUALITY_BFLD = BIT FIELD OF UINT8

   PERIODIC_WAVEFORM
: BOOL(0);

   INTERRUPTION_CONDITION
: BOOL(1);

   SELECTION_CONDITON
: BOOL(2);

END;

TYPE POWER_QUALITY_RCD = PACKED RECORD

   CONTROL_FLAGS

: POWER_QUALITY_BFLD;

   NBR_SAG_LEVEL

: UINT8;

   NBR_SWELL_LEVEL
: UINT8;

   NBR_V_UNBALANCE_LEVEL
: UINT8;

   NBR_I_UNBALANCE_LEVEL
: UINT8;

   NBR_THD_VOLTAGE_LEVEL
: UINT8;

   NBR_THD_CURRENT_LEVEL
: UINT8;

   NBR_OF_WAVEFORM_SAMPLE
: UINT16;

   NBR_OF_WAVEFORM
: UINT16;

   NBR_OF_WAVEFORM_SELECTION
: UINT8;

   NBR_OF_EVENT

: UINT16;

   NBR_COUNTERS

: UINT8;

END;
TABLE 150 DIM_POWER_QUALITY_TBL = POWER_QUALITY_RCD;

Table 151 Power quality actual limiting table

Table 151 Data Description

This table defines the actual dimension for the power quality decade. 

TABLE 151 ACT_POWER_QUALITY_TBL = POWER_QUALITY_RCD;

Table 152 Power quality control table

Table 152 Data Description

This table defining the power quality control parameters including exclusions, delays, thresholds and limits. 
TYPE EVENT_QUALIFIER_BFLD = BIT FIELD OF UINT8

   EVENT_TYPE

: UINT (0..3)

   EVENT_PHASE

: UINT (4..6)

END;

TYPE PQ_CONDITION_QUALIFIER_RCD = PACKED RECORD

   MIN_DURATION

: UINT32;

   PHASE_SELECTION
: UINT8;

   IF GEN_CONFIG_TBL.STD_TBLS_USED[155] THEN

      NBR_WAVEFORM
: UINT8;

      PERIOD_BETWEEN_WAVEFORM
: UINT16;

   END;

END;

TYPE PQ_CONDITION_RCD = PACKED RECORD

   THRESHOLD

: NI_FMAT2;

   CONDITION_QUALIFIER
: PQ_CONDITION_QUALIFIER_RCD;

END;

TYPE PQ_CTRL_BFLD = BIT FIELD OF UINT8

   CALCULATION_METHOD
: UINT(0..2)
ENUM(CALCULATION_METHOD);

   THD_CALC_METHOD
: UINT(3..5)
ENUM(THD_CALC_METHOD);

   DURATION_SELECTION 
: UINT(6..6)
ENUM(DURATION_SELECTION);

END;

TYPE PQ_CTRL_RCD = PACKED RECORD

   PQ_CTRL


: PQ_CTRL_BFLD;

   POWER_QUALITY_INHIBIT
: UINT16;

   LOW_CURRENT_INHIBIT
: NI_FMAT2;
   SAG_CTRL

   : ARRAY[ACT_POWER_QUALITY_TBL.NBR_SAG_LEVEL]



     OF PQ_CONDITION_RCD;

   SWELL_ CTRL
   : ARRAY[ACT_POWER_QUALITY_TBL.NBR_SWELL_LEVEL]



     OF PQ_CONDITION_RCD;

   VOLTAGE_UNBALANCE : ARRAY[ACT_POWER_QUALITY_TBL.NBR_V_UNBALANCE_LEVEL]



     OF PQ_CONDITION_RCD;

   CURRENT_UNBALENCE : ARRAY[ACT_POWER_QUALITY_TBL.NBR_I_UNBALANCE_LEVEL]



     OF PQ_CONDITION_RCD;

   THD_VOLTAGE_CTRL  : ARRAY[ACT_POWER_QUALITY_TBL.NBR_THD_VOLTAGE_LEVEL]



     OF PQ_CONDITION_RCD;

   THD_CURRENT       : ARRAY[ACT_POWER_QUALITY_TBL.NBR_THD_CURRENT_LEVEL]



     OF PQ_CONDITION_RCD;
   IF ACT_POWER_QUALITY_TBL.INTERRUPTION_CONDITION THEN

      INTERRUPTION
: PQ_CONDITION_RCD;

   END;

   IF ACT_POWER_QUALITY_TBL.PERIODIC_WAVEFORM THEN

      DAILY_START_TIME
: TIME;

      DAILY_PERIOD
: UINT16;

      NBR_PER_DAY

: UINT16;

   END;

   IF GEN_CONFIG_TBL.STD_TBLS_USED[155] THEN

      SAMPLE_RAT

: UINT32;

   END;

END;

TABLE 152 PQ_CTRL_TBL = PQ_CTRL_RCD;
Identifier
Value
Definition
POWER_QUALITY_INHIBIT

Time delay in minutes after power up (or end device warm start)  during which power quality monitoring is inhibited.

CALCULATION_METHOD

This field contains the voltage quality calculation method.
0

Unspecified
1

Phase-to-phase
2

Phase-to-ground
THD_CALC_METHOD

0

Unspecified
1

ANSI
2

IEC
3

IEEE 1459
EVENT_TYPE
0

Sag
1

Swell
2

Voltage Unbalance
3

Current Unbalance
4

THD voltage
5

THD current
6

Selection condition
7

Interruption
8

Manually trigger
9

Periodic
EVENT_PHASE

0

Phase A
1

Phase B
2

Phase C
3

All phases
4

Not phase related
DURATION_SELECTION

0

msec
1

cycle
DAILY_START_TIME


Time of the day at witch periodic waveform samples start.

DAILY_PERIOD


Period between each consecutive waveform in seconds.





0
Periodic waveform is disabled
NBR_PER_DAY


Number of waveform per day.





0
Until midnight
Table 153 Waveform selection table

Table 153 Data Description

TO DO 
TYPE WAVEFORM_SELECT_ENTRY_RCD = PACKED RECORD

   WAVEFORM_SOURCE_SELECT
: UINT8;

   IF ACT_POWER_QUALITY_TBL.SELECTION_CONDITON THEN

      MIN_THRESHOLD
: NI_FMAT2;

      MAX_THRESHOLD
: NI_FMAT2;

      CONDITION_QUALIFIER
: PQ_CONDITION_QUALIFIER_RCD;

   END;

END;

TYPE WAVEFORM_SELECT_RCD = PACKED RECORD

   WAVEFORM_SELECTION : ARRAY[ACT_POWER_QUALITY_TBL.NBR_OF_WAVEFORM_SELECTION]



      OF WAVEFORM_SELECT_ENTRY_RCD;

END;

TABLE 153 WAVEFORM_SELECT_TBL = WAVEFORM_SELECT_RCD;
 Table 154 Waveform table

Table 154 Data Description

TO DO 
TYPE WAVEFORM_SAMPLE_RCD = PACKED RECORD

   IF GEN_CONFIG_TBL.STD_TBLS_USED[153] THEN

      VALUE 
: ARRAY[ACT_POWER_QUALITY_TBL.NBR_OF_WAVEFORM_SELECTION]



  OF NI_FMAT2 VTAB(15);

   ELSE

      VOLTAGE_A
: NI_FMAT2;

      VOLTAGE_B
: NI_FMAT2;

      VOLTAGE_C
: NI_FMAT2;

      CURRENT_A
: NI_FMAT2;

      CURRENT_B
: NI_FMAT2;

      CURRENT_C
: NI_FMAT2;

   END;

END;

TYPE WAVEFORM_ENTRY_RCD = PACKED RECORD

   TIME


: HTIME_DATE;

   SAMPLE_RATE

: UINT32;

   EVENT_QUALIFIER
: EVENT_QUALIFIER_BFLD;

   LEVEL_OR_SELECTION
: UINT8;

   IF GEN_CONFIG_TBL.STD_TBLS_USED[155] THEN

      ASSOCIATED_EVENT_SEQ_NBR: UINT32;

   END;

   WAVEFORM_ENTRY
: ARRAY[ACT_POWER_QUALITY_TBL.NBR_OF_WAVEFORM_SAMPLE]



  OF WAVEFORM_SAMPLE_RCD;

END;

TYPE WAVEFORM_LIST_STATUS_BFLD = BIT FIELD OF UINT8

   ORDER_FLAG

: BOOL(0);

   OVERFLOW_FLAG

: BOOL(1);

   LIST_TYPE_FLAG

: BOOL(2);

   INHIBIT_OVERFLOW_FLAG
: BOOL(3);

   FILLER


: FILL(4..7);

END;


TYPE WAVEFORM_RCD = PACKED RECORD

   LIST_STATUS

: WAVEFORM_LIST_STATUS_BFLD;

   NBR_VALID_ENTRIES
: UINT8;

   LAST_ENTRY_ELEMENT
: UINT8;

   LAST_ENTRY_SEQ_NBR
: UINT16;

   NBR_UNREAD_ENTRIES
: UINT8;

   WAVEFORM


: ARRAY[ACT_POWER_QUALITY_TBL.NBR_OF_WAVEFORM]




  OF WAVEFORM_ENTRY_RCD;

END;

TABLE 154 WAVEFORM_TBL = WAVEFORM_RCD;
Table 155 Power quality events table

Table 155 Data Description

TO DO 
TYPE PQ_EVENT_ENTRY_RCD = PACKED RECORD

   EVENT_QUALIFIER
: EVENT_QUALIFIER_V_BFLD;


   DURATION


: UINT32;

   START_TIME

: HTIME_DATE;


   MAX_OR_MIN_SAMPLE
: WAVEFORM_SAMPLE_RCD;

END;

TYPE PQ_EVENT_LIST_STATUS_BFLD = BIT FIELD OF UINT8

   ORDER_FLAG

: BOOL(0);

   OVERFLOW_FLAG

: BOOL(1);

   LIST_TYPE_FLAG

: BOOL(2);

   INHIBIT_OVERFLOW_FLAG
: BOOL(3);

   FILLER


: FILL(4..7);

END;


TYPE PQ_EVENT_RCD = PACKED RECORD

   LIST_STATUS

: PQ_EVENT_LIST_STATUS_BFLD;

   NBR_VALID_ENTRIES
: UINT16;

   LAST_ENTRY_ELEMENT
: UINT16;

   LAST_ENTRY_SEQ_NBR
: UINT32;

   NBR_UNREAD_ENTRIES
: UINT16;

   EVENTS
: ARRAY[ACT_POWER_QUALITY_TBL.NBR_OF_EVENT] OF PQ_EVENT_ENTRY_RCD;

END;

TABLE 155 PQ_EVENT_TBL = PQ_EVENT_RCD;
Table 156 Power quality event counters table

Table 156 Data Description

TO DO 
TYPE PQ_EVENT_COUNTER_ENTRY_RCD = PACKED RECORD

   EVENT_QUALIFIER
: EVENT_QUALIFIER_V_BFLD;

   LEVEL_OR_SELECTION
: UINT8;

   COUNTER


: UINT32;


END;

TYPE PQ_EVENT_COUNTER_RCD = PACKED RECORD

   COUNTERS

: ARRAY[ACT_POWER_QUALITY_TBL.NBR_COUNTERS]



  OF PQ_EVENT_COUNTER_ENTRY_RCD;

END;

TABLE 156 PQ_EVENT_COUNTER_TBL = PQ_EVENT_COUNTER_RCD;

Procedure 4 Reset list pointer procedure

ENUMERATOR T_LISTS

{

     1 = "Event logger table (Table 76)",

     2 = "Self read data table (Table 26) ",

     3 = "Load profile data set 1 table (Table 64) ",

     4 = "Load profile data set 2 table (Table 65) ",

     5 = "Load profile data set 3 table (Table 66) ",

     6 = "Load profile data set 4 table (Table 67) ",

     7 = "All load profile data table (Table 64, 65, 66, 67) ",

     8 = "History logger table (Table 74)",

     9 = "Power Quality Events (Table 153)",

    10 = "Power Quality Waveform (Table 154)",

   255 = "All lists except History logger table (Table 76)"

}

Procedure 5 Update last read entry procedure

COMMENT: The Power Quality Events and  Power Quality Waveform is also added to the avaiable lists.
Procedure 27 Power quality control procedure

TO DO
ENUMERATOR POWER_QUALITY_CTRL

{

     0 = "Start Power Quality Operation",

     1 = "Stop Power Quality Operation",

     2 = "Capture waveform"

}

TYPE POWER_QUALITY_CTRL_RCD = PACKED RECORD

   CONTROL

: UINT8


ENUM(POWER_QUALITY_CTRL);

END;

PROCEDURE 27 POWER_QUALITY_CTRL_PROC
   REQUEST = POWER_QUALITY_CTRL_RCD;
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