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Your Guide to the Operation of the MasterMind
Advanced Monitoring System

Thank you for choosing the Current Technology” MasterMind. We look forward to fulfilling your
facility-wide Power Quality Monitoring needs.

Assistance
Monday through Friday, 8:00 a.m. to 5:00 p.m. (EST): dehnsales@dehn.us

Verify Proper Operation

Verify that only the green indicating lights are illuminated and that there are no red lights illuminated. Green lights
indicate a normal condition for each phase. Orange lights indicate medium MOV % protection and Red lights indicate
low MOV % protection. Three-phase units have three (3) green indicating lights labeled “A”, “B”, and “C”. Split-Phase
units should only have lights “A” and “C” illuminated. See Table 1 for LED status indication.

The MasterMind Advanced Monitoring is equipped with a dual set of Form “C” contacts (see Figure 1). The relay
containing the contacts is in the “alarm condition” (or normally closed) when: the power is off to the unit, when the unit
is encountering loss of power to one or more phases, or the SPD is encountering (40% default) loss of capacity due to
internal fuse operation. Test the operation of the Form “C” contacts by de-energizing the SPD and checking the state of
the contacts with a continuity tester or observing the effect of the contacts on the user provided remote alarm circuits.

The MasterMind Advanced Monitoring contains an audible alarm that should not operate under normal conditions.
To silence audible alarm, press the alarm silence button on display.
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Condition Corresponding Phase LED Igz:; M3 Status Message ** Priority *
Phase Loss (<80%) LED Off Y “Alarm: Phase x Loss” 1A
Phase Low (80 to <90%) LED Short Blink Green (=25% duty) Y “Alarm: Phase x Low” 1B
Phase High (>110%) LED Long Blink Green (=75% duty) Y “Alarm: Phase x High” 1C
N-G Over Voltage N/A Y “Alarm: N-G Voltage High” 2
“Alarm: Frequency
Frequency Out of Range N/A Y Out of Range” 3
MOV % Protection Low LED On Red Y “Alarm: Protection x Low” 4
Filter/Cap Loss LED Blink Red once every 2 seconds | Y Alarm: Protection Fiter 5
Selenium Loss LED Blink Red twice every 2 seconds Y Alarm: Protﬁg’ggp Selenium x 6
MOV % Protection Medium LED On Orange N “Alarm: Protection x Reduced” 7
Table 1: LED and Display Alarm Status Conditions
Notes:

* 1 Highest priority takes precedence: l.e. if phase is lost, LED is Off, no blinking even if filter loss. Alarm Condition means the
Audible Alarm is ON, Dry Relay Contacts is OFF (de-energized), and System Alarm LED is ON.

2 % Protection levels of 40% and 75% are default settings which can be changed by the user (M3 System only).

If the Surge Module or Current Rating settings are changed, the Protection levels will change automatically, the thresholds
that are available for MOV% protection depends on the ISM (ISB) that has been selected.

**3  Subsequent Status message will be displayed on M3 Character and Graphics Displays, where “x” is corresponding Phase
(A, B, Cor L1, L2). The Highest Priority condition will over-write earlier conditions. Messages may be truncated to fit screen

area (with T&B acceptance).

4 Red System Status LED will remain on after Status has returned to normal. User must clear the status by pressing

the M3 Cancel button.

5 Alarm Conditions will also be logged in the Events Log.
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Warning Conventions

HAZARDOUS VOLTAGES PRESENT: Improper installation or misapplication may result in serious
personnel injury and/or damage to electrical system.

» Use only the test instruments, and insulated tools rated for the voltage and current specified.
> Always keep one hand in your pocket when anywhere around a powered line-connected or high voltage system.

» Don’t wear any jewelry or other articles that could accidentally contact circuitry and conduct current, or get caught in
moving parts.

» Perform as many tests as possible with power off and the equipment unplugged.
» Don't attempt repair work when you are tired.
» Never assume anything without checking it out for yourself! Don’t take shortcuts!.

> \Wear appropriate personal protective equipment for the job being performed. Example: Safety glasses, safety shoes,
gloves, welding helmets, etc.

Connecting Form C Dry Contacts

Dry Contacts: All SPD models have a dual set of Form “C” dry contacts available for connection to user-provided
remote alarm and monitoring circuits.

The installer must provide the appropriate raceway and wiring for this circuit observing the restrictions on conduit
openings illustrated in an earlier section of this manual. The installer must route the monitoring conductors to the blue
terminal blocks on the door-mounted circuit board (Basic/M1 monitor board). Choose the appropriate materials and
routing to allow the door to open and close without pinching or stressing wires.

The following diagram shows the Form “C” contact configuration. The annotations on the diagram match the markings
on the blue terminal block.
DRC1 DRC2

|V
Al

| [l
Al Il

a | O O O O O O |

NC Ccom NO NC CoM NO
Figure 1
FCC TERMINAL BLOCK

¢ Rated 250V 2A DC, 250V 5A AC, 22-14 AWG, 4.4 in.-Ibs (0.5Nm)
¢ Contacts shown in non-energized state
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Introduction

1.1 Scope and Overview

The MasterMind monitoring systems are options available on the SL3", TG3", and PX3" surge protection devices. The
advanced monitoring packages in Table 2 are covered in this manual. The primary user interface is through a Graphical
User Interface (GUI) presented on a character LCD or optional graphic LCD display. Keypad and LED indications act as a
secondary user interface. The M4E and MGE options also provide Ethernet/Modbus communication that can connect the
system to a network of many other devices, which allows the system to respond to queries from other systems. Ethernet
connectivity supports Web Server and Modbus TCP applications for remote monitoring of the system.

New Advanced Monitoring Features:

e |nstantaneous voltages measurements: L-N, L-G, L-L, N-G
¢ Monitoring the percent protection remaining from the MOVs
e Monitoring Selenium Presence

¢ Monitoring Filter Presence

e Monitoring Surge Detection

¢ 3-Phase Availability Indication (LED) and Monitoring

Model Description
M3 Advanced Monitoring,
Character Display, Modbus RTU
M4E M3 + Ethernet, Modbus TCP
M5 Advanced Monitoring,
Graphics Display, Modbus RTU
M6E M5 + Ethernet, Modbus TCP

Table 2: Model/Description

The following parameters are computed from the measurements, which are displayed and logged:

Measured:

¢ RMS voltages on all modes: L-N, L-G, L-L, N-G (WYE, Hi-Leg, Split-Phase), L-L (Delta)

e Frequency of each phase
e \/oltage Fundamental (RMS Value/Nominal Value)
e \oltage THD in % (THD = Even + Odd Harmonics)

Measured and Logged Power Quality Events:

e \/oltage Sag and Swell
e Temporary Over Voltage
e Over Voltage

¢ \/oltage Dropout

e \/oltage Outage

e Transients
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1.2 MasterMind Monitoring Options

A FULL-FEATURED MONITORING OPTION FOR SL3", TG3" AND PX3" PRODUCTS
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M3 or M4E local display

M3 Monitoring

e | ocal display with membrane switch user interface
e Power Quality Monitor that provides time, date, magnitude and
duration of the following

e Sags

e Swells

e Dropouts

¢ Qutages

¢ THD

e Frequency

e \olts RMS per phase

e Surges
elow 100A-500A
e Med 500A-3000A
e High  3000A+

e Remaining surge protection percentage
e User settable alarm thresholds (magnitude and duration)
e Dry relay contacts
e Audible alarm, alarm silence
e Per phase LED indication
¢ ModBus RTU remote communications capability

. _________________________________________________________________________|
MA4E Monitoring

Includes all above M3 features, plus the following:
e Ethernet, ModBus TCP remote communications capability
e \Web Interface

M5 or M6E local display

M5 Monitoring

e |arge local display with membrane switch user interface
e Power Quality Monitor that provides time, date, magnitude and
duration of the following

e Sags

e Swells

© Dropouts

e Qutages

e THD

e Frequency

 \/olts RMS per phase

e Surges
elow 100A-500A
e Med 500A-3000A
e High  3000A+

e Remaining surge protection percentage
e User settable alarm thresholds (magnitude and duration)
 Dry relay contacts
e Audible alarm, alarm silence
e Per phase LED indication
e ModBus RTU remote communications capability

. _____________________________________________________________________________|
MG6E Monitoring

Includes all above M5 features, plus the following:
e Ethernet, ModBus TCP remote communications capability
e \Neb Interface
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2.0 Display Navigation Screens

2.1 Introduction

This section explains the navigational steps for the alphanumeric LCD (character display). Please refer to section 4.10
(LCD Graphics Display) for additional information. For easier screen navigation it is important to become familiar with

this section.

2.2 Keypad

NEXT Key N 0
PREVIOUS Key ———————» @

Pressing the HOME KEY at any time during navigation will always bring up the home screen. The NEXT and PREVIOUS
keys are used for switching between the various menus on a specific level. The SELECT (or ENTER) key is used to
select a sub menu from the present screen, whereas the GANGEL (GLEAR) key will exit a sub menu and return to the

main menu. The following table helps explain the keys and their functions.

Select Home J { Cancel J <4— CANGEL (CLEAR) Key

KEY DATA MODE EDIT MODE

SELECT (ENTER) Enter the Sub menu Enter the edit mode

CANCEL (CLEAR) Exit sub Menu and enter Parent menu Exit the edit mode

HOME View home screen View home screen

RIGHT ARROW (NEXT) Next screen in the same Menu/Sub menu Select the data to be edited /
Incrementing data values

LEFT ARROW (PREVIOUS) | Previous screen in the same Menu/Sub menu | Select the data to be edited /
Decrementing data values

*Edit mode is available only on Configuration screens
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3.0 Character Display

List of Figures for Character Display

Figure 2 Home Screen / Startup SCrEEN........c.ccvviiviivieieciceeeece e 8
Figure 3 Main Screen t0 Main MENU.........c.coovoviiiiiieiiceee e, 10
Figure 4 Metering Screen Sub Menus (2-Phase, 3-Wire mode) ..........ccccceeeevivenene, 10
Figure 5 Metering Screen Sub Menus (3-Phase High-Leg DELTA mode

& 3-Phase, 4-WIre) ........ccovviiiiiiiiiiiiececeec e 11
Figure 6 Metering Screen Sub Menus (3-Phase, 3-Wire) ........ccococvvviiiiiniiniennn, 11
Figure 7 Event SCreen SUD MENUS........covivieeieiciiece e, 12
Figure 8 RECOdS SUD MEMUS .....vivieie et 13
Figure 9 Min/Max Records Screen Navigation ..........c.occecvevvvviveeesiiiceeee e, 14
Figure 10 Configuration Screen SUD MENU-T .....c.ovoiiiiiiiie e 15
Figure 11 Configuration Screen SUD MEBNU-2 ..........ccocvevieeiiiecceeceeee e, 16
Figure 12 Reset SCreen SUD MEBNUS ..o 17

3.1 Character Display Information

Current Technology
STATUS Message

ID:0001 L :location
Oct 16 2011 16 :27:29

Figure 2: Home Screen/Startup Screen for M3 and M4E

Figure 2 depicts the Startup or the “Home” Screen on the character display. The Home Screen provides the firmware
version, present status of the monitoring board, and the date/time.

A rotating status message is also displayed in this screen. Three message display here:

¢ Alarm Status messages
A rotating status message is also like Voltages drop/low/high, MOV alarm/Warn condition and many other
alarm related messages

¢ PQ Status Messages
Displays the latest Power Quality event that has occurred on the system

¢ System Status messages
Displays information like EEPROM error and other system related information

These messages are displayed in cyclic fashion with an interval for 3 seconds between each status message. These
messages will persist even after the faults have gone away. The message can be cleared by pressing the cancel button
when the home screen is visible. This also has the effect of extinguishing the Alarm LED.
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3.2 Login Level

To preform certain tasks such as change IP configuration, the login level will need to be changed to “service”.

Login Level | Password
1 —user “text”

2 —admin “task”

3 —service “core”

3.3 How to change Login Level with the Character Display:
Press HOME to get to MAIN screen.
Press SELECT > PREVIOUS > PREVIOUS to get to CONFIG screen.
Press SELECT > PREVIOUS > PREVIOUS to get to LOGIN/TIME screen.
Press SELECT to get to LOGIN screen.
Press SELEGT and a blinking cursor should appear under the “t” in the word Default
Press SELECT and the letter “t” should flash in reverse video. (It is ready to be changed.)
Press PREVIOUS > PREVIOUS and Default should change to Service.
Press SELEGT and reverse video should change to blinking cursor.
Press NEXT to move the cursor to the first letter of the password.
Press SELECT to activate that letter field.
Press NEXT several times until a “c” appears.
Press SELEGT > NEXT to deactivate the first letter and highlight the next.
Continue on with this process until “core” is shown in those fields.
(Holding the NEXT or PREVIOUS buttons will scroll through the alphabet.)
With a blinking cursor under the last letter, press HOME.

Your Login should be acknowledged.
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3.4 Main Screens
The following menus can be accessed from the Main Screen:

>» METERING > EVENTS >» RECORDS » CONFIGURATION >» RESET
Current Technology
STATUS : NO DATA
1D:0001 L:location
Oct 16 2011 16 :27:29
A
y f f f A
METERING l—p EVENTS | RECORDS > CONFIG —p>| RESET
Figure 3: Main Screen to Main Menu
>» HOME SCREEN/MAIN MENU
>» METERING > RECORDS > RESET
e For viewing the metering values e For viewing and clearing records. e For setting the system/threshold
and surge counts. to default.
>» CONFIG e Clearing records or events.
>» EVENTS e For changing the configuration of ¢ Resetting the surge counter.
e For viewing and clearing events. the existing system.

3.5 Metering Screen

&)

! i 1

}

METERING (L-N) METERING (L-G) METERING (L-L) METERING (FREQ) PROTECTION: %MOV|
L1-N:0V <Pt -S0oV L1-L20V @ FrequenoyL 1 0.0z |l g gl T =%
L2-N:0V L2-G: 0V N-G: 0V Freguenc¥ L2 0.0Hz L2: - %

SELENIUM CAP HARMONIC SUMMARY L1 HARMONIC SUMMARY L2
METERING THD . . . .
L1 o i 03:0.0 05:0.0 03:00  05:00
Lo I —>|| L1 Th: 0.0 P 700 o000 || orioo 0900
' L2Th: 0.0 11:00  13:0.0 11:00  13:00

Figure 4: Metering Screen Sub Menus (2-Phase, 3-Wire mode)
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The Metering (L-N), (L-G) & (L-L) Screen will change depending on the voltage mode selected. Figure 4 is valid only

for 2-Phase, 3-Wire voltage configurations, like 120/240 2-Phase, 3-Wire + Ground. For 3-Phase, 4-Wire & 3-Phase,

High-Leg DELTA voltages mode the Metering screen will change to the one displayed in Figure 5.

}

!

]

]

METERING (LN) METERING (L-G) METERING (L-L) METERING (FREQ) PROTECTION: %MOV
A-N:0OV A-GOV B-G: OV A-B:0V : : - %
P 5_niov —Pc_cov N-cov|[®P|[B-ciov il ';rr?alﬁcc);g: ooHz | EEZ:ZS; 02,
C-N:0V C-A:0V Frequency C: 0.0Hz Phase C: o
> -~ W
SELENIUM CAP METERING THD HARMONIC SUMMARY A [HARMONIC SUMMARY B HARMONIC SUMMARY C
PhA: I “Th 0. 03:0.0 05 :0.0 03:0.0 05 :0.0 03:0.0 05 :0.0
PhB- g;:; 8,8 P> o700 09 :0.0 < o7.00 0000 || o7:00 09 :0.0
PhC- C Th00 11:0.0 13 :0.0 11: 0.0 13 :00 11:0.0 13 :00
'4
Figure 5: Metering Screen Sub Menus (3-Phase, High-Leg DELTA mode & 3-Phase, 4-Wire)
For 3-Phase, 3-Wire mode, no neutral or ground is present; hence the only metering screen needed is for L-L.
Figure 6 shows the available sub menus in the metering screen.
A I\E/’IE'(I;I\E/RING(L-L) METERING (FREQ) PFI‘?OLECTION: %MO)/ SELENIUM ABMTiTI(E)ROING THD
-B: . - : - % AB: - :Th: 0.
— | B-c:ov P> E[gﬂ:ﬂg@%; 0.01|| < | pn- & -% BC: || sc: ™ 00
C-A:0V Frequency CA : 0.0HZ Ph- CA: -% CA: CA: Th: 0.0

r

"y

"y

HARMONIC SUMMARY AB

HARMONIC SUMMARY BC

03: 0.0 05 :0.0 03:0.0 05 :0.0 03: 0.0 05:0.0
07: 0.0 09 :0.0 07:0.0 09 :0.0 07: 0.0 09 :0.0
11: 0.0 13 :0.0 11:0.0 13 :0.0 11:0.0 13:0.0

HARMONIC SUMMARY CA|

Figure 6: Metering Screen Sub Menus (3-Phase, 3-Wire)
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3.6 Events Screen

A

Dl ¥
y v
p|| VEWALLEVENTS EVENT SUMMARY DELETE ALL EVENTS
v A A
S
A 4
EVENTS No .735/735
r M1 Comm Fail ALL EVENTS DELETED
08 Oct 10 13 :44:54:106
<
<%
> > > I\ /) < < <
v v v v v v_ v L
EVENT SUMMARY EVENT SUMMARY EVENT SUMMARY EVENT SUMMARY EVENT SUMMARY EVENT SUMMARY EVENT SUMMARY EVENT SUMMARY
TOV Events on A : 671 Sag Events on A : 671 Swell Events on A : 671 OV Events on A : 671 Drpt Events on A : 671 Outage Events on A : 671 Other Events on A : 671 Total Events on A : 671
TOV Events on B : 671 Sag Events onB : 671 (6P| swell Events onB : 671 |[P]| OV EventsonB ;671 [ €] Drpt Events on B : 671 Outage Events onB : 671 (€| Gther Events on B : 671 |[ €| Total Events on B : 671
TOV Events on C : 671 Sag Events on C : 671 Swell Events on C : 671 OV Events on C : 671 Drpt Events on C : 671 Outage Events on C : 671 Other Events on C : 671 Total Events on C : 671

»<
Ll

Figure 7: Event Screen Sub Menus

When entering the Event Screen, three options are available, VIEW ALL EVENTS, EVENT SUMMARY and DELETE
ALL EVENTS. Upon entering VIEW ALL EVENTS, all the events that have been logged in M3 will be visible, if CLEAR
KEY is pressed while in the Events Logged screen we will go back to the view all events screen. On selecting the Event
Summary Screen (by pressing ENTER Key). The user will be able to see the following information:

e Total TOV Events on each Phase.
e Total Swell Events on each Phase.
e Total OV Events on each Phase.

e Total Sag Events on each Phase.
e Total Dropout Events on each Phase.
e Total Outage Events on each Phase.
e Other Events on each phase
e Total Event on each Phase.

On pressing cancel key from this screen, the event summary screen will reappear. Pressing next key will go to the
DELETE ALL EVENTS screen. If we press ENTER on the Delete All Events screen it will delete all the events logged (If
the user is logged in to the required level) and a new screen will appear showing ALL EVENTS DELETED. Press CLEAR
button to exit from the screen and enter the event sub menu screen.
Note: All the events will be deleted on the entry to the ALL EVENTS DELETED SCREEN.
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3.7 Records Screen

UAL

Upon entering the Records Screen, four options are available:

> VIEW ALL RECORDS

¢ |n this menu all the records that are stored in the data base can be viewed. All types of Power Quality (PQ)
records can be viewed here. The user can view the particular PQ i.e. Surge, TOV, Over Voltage etc. on the

separate screen.
> MIN/MAX RECORDS

e This screen displays the Min/Max value of the particular PQ count for that particular day. They are also viewable
depending on the various types of records. Figure 9 shows screen navigation in the Min/Max records.

> RECORD SUMMARY

¢ |n this menu, the user will be able to see each PQ records total counts and the maximum duration for that

particular PQ event.
> DELETE ALL RECORDS

e This option is used to delete all the records in the database. The Min/Max records will also be cleared.

D
S

<
D A A A
v
VIEW ALL RECORDS  |«g~——Jp{| MINMAXRECORDS  |lg¢—— RECORD SUMMARY}4 »||DELETE ALL RECORDS
A A
A 4
F) G ALLRECORDS
/ / DELETED
_/ _/
\ /]
RECORDS RECORDS RECORDS RECORDS RECORDS RECORDS RECORDS
SURGE <> Tov 48] SWELL lgp|| OVERVOLTAGE ||gp) SAG ™ DROPOUT ! OUTAGE
A A A A
A /1 A /1
RECORDS Rec No .15 RECORDS Rec No .15
RECORDS RecNo .15
Tyoe: T P Type:OV  Volt :286V o || Type: DRPOT Vot 286 v
|| Type: TOV Volt :286V >
" ph:a Dur: 0s 397ms Ph:A Dur :0s 397 ms Ph:A Dur : 0s 397ms
080ct10 13 :44:54:106 08 Oct 10 13 :44:54:106 08 Oct 10 13 :44:54:106
J < RECORDS  RecNo .15 ¢ ¢
IType: SWELL  Volt :286V RECORDS Rec No .15 RECORDS RecNo .15
. . . . Type: OUTAE  Volt :286 V
SURGE COUNTS SURGE ENABLE Ph:A Dur :0s 397 ms Type: SAG Volt :286V w || TyPe
Low (100-500A) 0 Low (100-500A)  Yes 08 Oct 10 13 :44:54:106 Ph:A Dur :0s 397 ms| ZIPh:A Dur: 0s 397ms
Med (500 — 3kA) 0 Med (500 — 3kA)  Yes 08 Oct10 13 :44:54:106 08 Oct 10 13 :44:54:106
High (>3KA) 0 High (>3KA) Yes

Figure 8 : View all Records Sub Menus
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v

¢

T

T

f

f

MIN/MAX - TempOV MIN/MAX - Swell MIN/MAX — Ov Volt MIN'MAX - Sag MIN/MAX - Dropout MIN/MAX - Outage
Volt: 188 V PhA [ || Volt: 188V Ph Al 4 o Volt: 188V Ph A |, || Volt: 188V PhoAll |Volt: 188V Ph:A ([ || Volt: 188V Ph :A
Dur:0s 397 ms % 7 || Dur:0s 397 ms " 7| Dur:0s 397 ms "< 7||Dur: 0s 397 ms " ”|pur:0s 397 ms bl Dur:0s 397 ms
08 Oct 10 13 :44:54:106 08 Oct 10 _13 :44:54:106 08 Oct 10 13 :44:54:106 08 Oct 10 13 :44:54:106 08 Oct 10 13 :44:54:106 08 Oct 10 13 :44:54:106

Figure 9: Min/Max Records Screen Navigation
G
v 1 1 t 1 1 1
SURGE COUNTS RECORD SUMMARY RECORD SUMMARY RECORD SUMMARY RECORD SUMMARY RECORD SUMMARY RECORD SUMMARY

Low (100 -500 A) 0 ) TOV Rced Count : 27 O Swell Red Count: 27 S OV RcdCount: 27 Sag Red Count : 27 O DrptRed Count: 27 O (Outage Rcd Count : 27

Med (500 —3kA) 0 Max Duration : Max Duration: Max Duration : <> Max Duration: Max Duration : Max Duration :

High (>3KA) 0 0Os ims 0Os 1ms [ 1ms Os 1ms Os 1ms Os 1ms

Figure 9A: Records Sub Menus
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3.8 Configuration Screen

P

A A A A A A A A
A
CONFIG CONFIG CONFIG CONFIG CONFIG CONFIG CONFIG CONFIG CONFIG
BASIC CONFIG [ asrm rotecTion [€®1|  PaThrEsHo  [[€¥] communicaTion € ROLLOVER g TEST [ systemmro O Loon TME [ oiseLavconric  |[€
CONFIG
/
CONFIG ALARM PROTECTION
BASIC CONFIG =
cow? < CONFIG - ALARM CONFIG - ALARM [CONFIG - PROTECTION [CONFIG - PROTECTION
- NG Alarm: 20V Under Voltage < 90% MOV Warn: 75% SurgeModule 1 ISB
;/0“399' gg: FreqLo 58Hz|[€—|Over Voltage > 117%|[€ »|[MOV Alarm 40%|[€—| Curr. Rat 60KVA
requency z Freq Hi 62Hz Alarm Mute : No Filter Enable : No Selenium Enable :  No
UnitType :  2Ph3Wire]

CONFIG
PQ THRESHOLD

CONFIG - PQ THRES.
Temp Over Voltage

Volt > 180% tomax
Time > 1ms - 8ms

CONFIG - PQ THRES .
SWELL

Volt > 120% to max
Time > 8 ms—1 min

CONFIG —PQ THRES.
(Over Voltage

Volt > 110% to max
Time > 1 minto max

CONFIG - PQ THRES CONFIG - PQ THRES CONFIG - PQ THRES,
SAG Dropout ftage.

Volt <80% to 90% Volt < 0% to 80% Volt < 0% to 80%
Time>8 ms—1 min Time>8 ms—1 min Time >1 min - max

Figure 10: Configuration Screen Sub Menu-1

Figure 10 shows the various sub menus available. The sub menus available in the Configuration screen are:

> BASIC CONFIGURATION

e Screen for setting the Voltage, Frequency and
Unit Type.

> ALARM/PROTECTIONS

e Screen for setting NG Alarm, Frequency Low
& Frequency High.

e Screen for Under-Voltage, Over Voltage
& Alarm Mute.

e Screen for MOV Warning and MOV alarm.

e Screen for setting the Surge Module, Current Rating
and Selenium disable.

» POWER QUALITY THRESHOLDS
e Screen for setting the TOV voltage and time.
e Screen for setting the SWELL voltage and time.

e Screen for setting the Over Voltage's voltage
and time.

e Screen for setting the SAG voltage and time.
e Screen for setting the DROPOUT voltage and time
e Screen for setting the OUTAGE voltage and time.
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CONFIG
COMMUNICATION

A

v

?

¢

v

CONFIG - COMM CONFIG - COMM CONFIG -COMM CONFIG - COMM CONFIG - COMM
UnitiD: 1l |l rec map 4 |l |l pADDRESS: _ ||caTEWAY ADDRESS: | SUBNET ADDRESS:
ModbusBaud : 9600 ([ » < | 192.168 .33.83 < 255.255.255 .255 < 255.255 .255.255
ModbusParity : No
CONFIG
CONFIG DISPLAY CONFIG
ROLLOVER
A
A
y
A CONFIG - DIS CONFIG

CONFIG SPD Unit: 1
Event Rollover ?: Y Location: .
Record Rollover?: Y abcdefghij

CONFIG
TEST
CONFIG CONFIG CONFIG CONFIG
> TESTALL <> LED TEST < BUZZERTEST | €— RELAY TEST
CONFIG CONFIG
SYSTEM INFO LOGIN/TIME
A A
! f }
CONFIG - SYS. INFO. CONFIG - LOGIN CONFIG - TIME

M3:v0.86  M1:V0.16 Login: Default Time: 12:32
CPLD:V0.2 ETH:V0.42 Password: aaaa Date: 9-12-2010

Figure 11: Configuration Screen Sub Menu-2
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Figure 11 displays the various sub menus available. The menus available in the Configuration screen are:

> COMMUNICATION

e Screen for setting the Unit ID, Modbus Baud
& Modbus Parity.

e Screen for setting the Reg. Map & IP Address.

e Screen for setting the Gateway address.
e Screen for setting the subnet mask.

> ROLLOVER
e Enable Event and Record Rollover.

> TEST

e Test all (M1 LEDs, Buzzer Test & Relays Test)

o LED Test (1)

e Buzzer Test (M1)
e Relay Test (M1)

3.9 Reset Screen

>» SYSTEM INFO
e Screen for viewing M3 DSP version & M1 version.
e Screen for viewing CPLD and Ethernet Module Version

> LOGIN LEVELS AND TIME/DATE

e Screen for entering the username and password
Note: After entering the last letter of the passwora,
press Home Key. “Login Successful” should appear in
the display.

e Screen for entering the time and date.

> DISPLAY CONFIGURATION
e Setthe SPD ID
e Set the SPD Location

A

v

f

A

T

¢

RESET — SYS. DEFAULT
LOAD SYSTEM DEFAULT

RESET — SYS. DEFAULT
LOAD THRES . DEFAULT

RESET —RECORDS

RESET — EVENTS

CLEAR ALL RECORDS ||«

P|| CLEAR ALLEVENTS

RESET — SURGE CNT
RESET SURGE COUNT

F

A

T\

A

T

A

T\

A

T\

A

7T\

W

A 4

\ 4

A 4

A

\ 4

DEFAULT SYS. LOADED

DEFLT THRES. LOADED

ALL RECORDS CLEARED

ALL EVENTS CLEARED

SURGE CNT RESET

Figure 12: Reset Screen Sub Menus

Figure 12 shows the various screens available under the Reset menu.

» LOAD SYSTEM DEFAULT
e Screen for loading the default system values.
¢ See section 8.3 for system default values.

» LOAD THRESHOLD DEFAULT
e Screen for loading the default threshold values.

® See section 8.4 for default values.

> CLEAR ALL RECORDS

> CLEAR ALL EVENTS

> RESET SURGE COUNTS

e Screen for clearing all the Power Quality records.

e Screen for clearing all the events.

e Screen for resetting the surge counts.
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4.1 Main Screen

4.0 LCD Graphics Display

ezrir Technology =

STATUS: Selenium Loss on &
Fhase Yoltage MOV Filter Sel.

znr Technolagy =

STATUS: Selenium Loss on &
Phase Yoltage HOY Filter Sel]

znr Technology =

ST&TUS Selenium Loss on &
FPhase Yoltage HOY Filter Sel]

L ZFFY 0n W ¥ a-B 50N 0H 2] 27N 0u ¥
B-C 2500 o W W B 22720 On @ v
L2 Y N W C—A Ja0 M ox W C 277N 0n W b
Meter—(JFQ Re— Config Meter—(|PL Re— Config Meter—|(|FQ Re— Config
ing | cards Buwents ITest ing | cords Bwvents ITest ing cords Bivents ITest
Location; abocdefohij Location: abcdeF%hiJ; Location: abcdeF%hiJ;
SPDID: 9999 Yor:999 ZO3THME0 99099499 99,99 SPOID: 9999 Vor:d99 Z0EYHZ0 99/997099 449;94 SPDID: 9999 Vor:999 Z0ME0 99499099 99,99

Split

Delta

Wye

Above are the images of the Main Screen/Startup Screens on the graphics display, the phases displayed on these

screens depends on the system type. For example, a 2-Phase, 2-Wire system (Split) will display L1 & L2, whereas a
3-Phase, 3-Wire system (Delta) will display A-B, B-C & C-A and a 3-Phase, 4-Wire system (Wye) will display A, B, C.
In short, this screen changes depending on the System Type selected.
A rotating status message is also displayed in this screen. Three message display here:

¢ Alarm Status messages

A rotating status message is also like Voltages drop/low/high, MOV alarm/Warn condition and many other

alarm related messages
¢ PQ Status Messages

Displays the latest Power Quality event that has occurred on the system

¢ System Status messages

Displays information like EEPROM error and other system related information

These messages are displayed in cyclic fashion with an interval for 3 seconds between each status message. These
messages will persist even after the faults have gone away. The message can be cleared by pressing the cancel button
when the home screen is visible. This also has the effect of extinguishing the Alarm LED.

The screen also contains the following information:

e | ow Battery indicator

e MOV status of all lines

¢ Selenium Status (optional)
e Filter Status (optional)

e Current Voltage (Depending on System Type)

¢ SPD Unit Number

e SPD Location

e Software Version of the system

e System Type
e Date
e Time
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4.2 Login

To perform certain tasks such as change IP configuration, the login level will need to be changed to “service.”

Login Level | Password
. erit Technolagy
1 user text System Confiquration
2 —admin “task” Password
3 — service “core” Users
Note: After the last letter of the password is entered, highlight the Password: | a v a | 2+ a b+
Login| box and press the Select key. If this is successful, the screen | Login |
will show the user name that was just entered, and the password will P DD 4395 Yard 3 ZNENZ0 daraaras 4l

revert back to “aaaa.”

421 How to change Login Level with the Graphic Display
Press HOME to get to MAIN screen.

Press PREVIOUS > SELECT to get into the CONFIG/TEST screen.

Press PREVIOUS > PREVIOUS > SELECT to get into the LOGIN screen.
Press SELECT > and the USER field should blink.

Press PREVIOUS > PREVIOUS and the word SERVICE should appear there.
Press SELEGT > NEXT to deactivate the USER field and get to the password.
Press SELEGT and the first letter of the password should start blinking.

Press NEXT several times until a “c” appears.

Press SELECT > NEXT to deactivate the first letter and highlight the next.
Continue on with this process until “core” is shown in those fields.

(Holding the NEXT or PREVIOUS buttons will scroll through the alphabet.)
After the last letter is entered, navigate to the LOGIN “button” on that screen and press

SELECT. The words “Logging in . ..” should appear. The LOGIN screen will be visible again — this time with “Service”
and “aaaa” displayed.

The user has four selectable menus from the Main Screen, including:
e Metering
¢ PQ Records
e Fvents
e Config /Test
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4.3 Metering Tree

Metering
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4.3.1
Metering Screens

Upon selecting the
metering option:

e All voltages depending
on the mode (L)

e For DELTA models
(AB, BC, CA)

e For WYE and
High-Leg models
(AN, BN, CN, AB,
BC, CA, NG, AG,
BG, CG)

e For Split models
(L1-N, L2-N, L1-G,
L2-G, L1-L2, NG)

e The Surge Counts
in the system

e The Frequency, Total
Harmonics Distortion
(THD) and Fundamental
percentages.

ent Technalogy

METERING—YOLTAGE
LN Wolt [LG Waolt [LL Valt

A-H: 272 U A-G 227 U A-B: 350 U
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[ e
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Metering — Voltage Examples
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Metering — Harmonics per Phase/Mode Examples

ent Technology
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Metering — Harmonics Summary Examples

Upon entering the Metering Screens, the present Voltages, Frequency, Total Harmonic Distortion %, Fundamental %,

3rd, 5th, 7th, 9th, 11th and 13th harmonic values of each phase and Harmonic summary of each phase are viewable.
The metering screens also will change depending on the different system types.
Note: THD reading reflects both odd and even harmonics.
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4.4 Power Quality Records Tree
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4.41

Power Quality Records

ent Technology
PO Records # Settings
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Sag DE?E_ Outage (| Setting
I Clear &ll | I Summary |

SFDID: 9999 Ver:999 202YMZ0 99099499 99:99

4.4.1.1 Power Quality Records Viewing

e These screens contain all the records stored in the system; Records are viewed according to its type. On selecting the
Surge, TOV, Swell, Over Voltage, Sag, Dropout & Outage the following screens will be viewed respectively.
Each Record Screen shows the highest/lowest voltage of that particular day.
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4.4.1.2 Records Rollover — Settings

This page is used to allow the record to rollover or not.
When the number of records reaches the maximum quantity,
this option gives the user the ability to overwrite the oldest
records. Setting Rollover to “N” will inhibit storage of new
records after the maximum is reached.

4.4.1.3 Power Quality Records Clear All

On selecting this button all the records present in the system
will be cleared. It does not erase the corresponding events
from the Event Log.

4.4.1.4 Power Quality Record Summary

This screen displays total number of records of each PQ events
and their respective maximum durations.

znr Techrnology
Roelldver—Settings

Records Rollowver?

SFDID: 9999 Ner:999 Z03V{E0 99/99099 99:99

znit Technology

Records—Clear

Clear Entire
Records 7

SFDID: 9999 Ner:d.Z 20EYHE0 99099099 99:99

enr Technalogy

Record Summary

Pl |Count|HMax. Duration
TOW 2999 | 999 H 999 g
SAG 999 2 H O ms
Swell 0 o H O ms
oLy 0 o H ¢ ms
Oropout | o H O ms
Outage | 9999 O H 0O ms

SFDID: 9999 Ver:999 Z0EYH0 99099799 99:99
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4.5 Events Tree

ent Technolagy «

STATUS: Selenium Loss on &
Yoltage MOV Filter Selenium

e - -
Meter— (§FPLL Re— +-|| Confia
| ing I cords | Events) |;’Test

Location: abede{‘ghi'
[SFDID; 9999 Yeor:999 SO0EYMEN 9/9959 S9:O

ent Technology

Ewvents Menu

[SPD ID; #99% Yer:999 ZOSYMIO ¥9799/99 999

E vent <

LEVEL 1

EYENTS—Log 9999/9999

Ower Yaoltage On Ph—A 3
Vaoltage Swell On Ph-C
M1 Comm. Mormal

MOY Phase A Reduced
Frequency abowe Lmt
Frequency Mormal -
Frequency Mormal
Frequency Mormal
Frequency Mormal
Firequency Mormal ]

Time: 12-1an—2010 12230:23:345

Ewvent Summary

Type ;] B C
TOW 999 999 999
Swell 999 999 939
o 999 999 939
Sag 399 99 399

Dropaut 999 99 999
Outage 999 999 999
Others 999 93 999
Total 999 999 999

SFDID: 999d Vorddd 2OEVMHE0 Saddadad @d.d

erit Technology

RollDver—Settings

Events Rollover? E

EFDID: 999 Yoraddd ZOEYE0 99 dddad Sa:99

LEVEL 2

> Log < »
> Summary < >
Setting < >
» Clear <

enir Technology
EVENTS—Clear

1
Clear Entire
Log

SFDI0: 9999 Yor 999 ZOEVHED d90a9/9a Gd.99
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4.5.1 Events Menu @ nt Technalagy
There are four options on this screen: Events Menu
e Log
° Settings Ling Summary
e Summary
e Clear Settings Clear
SFDI0: 9999 Var:999 ZOEYAIZ0 99499499 99:99

45.1.1 View Events Log EYENTS-Log 9999/9999
Cwer Yoltage On Ph—#& ES
To view all Events logged in the system: 'r-;;'llﬁ-ag? Ei;-;ell Drll Fh-C
. —omm. MoFma
Use Prev/Next buttons to scroll through the list. Press and hold Prev + Select MOY Phase & Reduced
. . Frequency above Lt
button for several seconds to jump to the first Event. Press and hold Next + Frequences Hormal -
Select buttons to jump to the last Event. If the highlighted Event is a PQ event, E;;gg:gg* ::;;2:::
il
pressing Select will give you more information about that event. Press Cancel Frequency, Normal
Frequency Mormal =
to return to a normal screen. Tine: 12—Jan—201) 12 a02aaeds

45.1.2 Summary

This screen shows the total number of Events that has occurred in each Phase, it also displays the number of PQ
event related to each phase.

Ewvent Summary Ewent Summary Event Summary

Tpe L1 L2 Type AB BC Ch Type A B C

TOW 299 299 TOW Q99 299 229 ToOW 229 299 2929
Suell 229 299 Swell Q39 293 293 Sl 299 2949 299
o 299 299 oL Q99 299 229 o 229 299 2929
Sag 229 299 Sag Q39 293 293 Sag 299 299 S99
Oropout 999 939 Oropout | 999 Q93 Q93 Dropout | 999 2949 299
Outage 239 299 Outage 299 | 999 239 Outage 209 | 999 299
Others 299 239 Others 293 [ 2999 | 9399 Others Q99 | 999 | 999
Tatal 299 S99 Tatal Q99 Q99 Q99 Tatal 299 2949 299

SEDID: 9999 Yor:999 ZOSMMZN 99009099 99:99 ||SFDID: 9999 Yer:a09 ZOEYM20 000adas a8 ||SPOI0: 9999 Ver:a99 203V M0 9000a/d9 99:09

4.5.1.3 Events Rollover Settings

enr Technology
To enable or disable Events Rollover: RollDver—Settlings
When the number of records reaches the maximum
quantity, this option gives the user the ability to overwrite Events Rollover? [H]

the oldest records. Setting Rollover to “N” will inhibit storage
of new records after the maximum is reached.

SFDID: 3999 Nor:989 20220 49000/99 9499

4.5.1.4 Clear Events et Technology
To clear all the Events EYENTS-Clear

Clear Entire
Log 7

SFDID: 3999 Nor:989 20220 49000/99 9499
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4.6 Config/Test Tree

Qeurren Technotogy =

STATUS. Selwvium Luzs un &
Voltage MOV Filter i

22y - - -

65 5 o
bipop. s TRAATE AR B e

Location: abocef

Geurren Technology
Basic Configuration
Config/Test System Config Basic Config m::ﬂ:u
Frequsncy Ratina: [ G0[8]
B Selenium Enable
A Fiter Enable
(SFOIC: ¥49 Ford s TORTHED SR ¥3:4

% Protection

Cewrren Technotogy
System Con: tion
wﬂvn I.at.:
Alarm Limits Froa Ls [EIH= w[E2@H=
votage: L [FoR]x w[w[@x
H-G Alarm Linit: [Z0fElv
Alarm Hute : B
:.I;b‘c ation
Volage Thtsehotds
TOUe o 181y ds et
Fusclle % te Mastinum
PQ Voltages oo m@ % et
LEVEL 1 Ukt Sagz Bo% to u
Orepout: Gx o B
Dutase: O% ke [T u
LSP0ID: 9999 Verd 39 20471120 FIREY 9499

PQ Duration

Qeurrem Technology
System C tion
Default Setlings
Set to Default

PO $948 Ford 8 20T S0MAMA 444

System Con ation
mcmmmtmw

: Date
Time/LCD contrast =5

LCD Contrast

System Test

Continues on next page.
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Config/ Test Tree continued from previous page.

Yoltage MHOY Filter Selenium

nt Technology =
STATUS: Selenium Loss on &

A - -
Meter—(IPQ Re—| Config
| ing | cords |Euents |.I'Test

[SPDID: 4999 Wer998 203VHED &

Location: abcde\“%hi;
39499 999

%ﬂ; Technology

System Configuration & Test

[Sustem
Config.

Susten
Test

Modbus
Config.

Timeslcd
Contrst

Netuork
Settings

Susten
Info.

. SFD
| Koot ll:onfig

[SPDID: 9999 Yori999 208YMZ0 FWINII 999

Config/Test |«

LEVEL 1

ent Yechnology

System Configuration
Modbus

Reg.Map: [ 2 [4]

Modbus Config

\ 4

Unit I0: [ 255 [#]
Baud

Parity: [Even [#]
|SPDID: 9999 vor:999 2037HZ0 99499499 9949

ent Technology
Network Configuration
IP Address:

Gateway:

[EERE|EREEREERE]

Subnet Mask:

[e55l¢][255]¢][255]€] 25sle]

[EFDID: 9993 Vor: 999 Z0SVHZ0 99799499 99:99

Mﬂz Technology

System Information

M2 wversion: 9,99

\ 4

»|  User: Develper]d]

Ml Uersion: 10
CPLD Version: 10
Ethernet Version: 10

[EPDID: 9999 Vor: 999 208VIZ0 99/99/99 999

%ﬂ Technology

System Confiquration
Password

» Network Settings

»  System Info

» Login <«
» Display Config

Log

Fazzword:

SPOID: 9999 Ver:909 208IME0 9919919 99:9

&m’em Technology

System Configuration
Display Config
SPD Unit ID: 9999

LEVEL 2

} Location:

[e[b[eldTe[fTaln]i [JI%]
EA Screen Saver Enable
Screen Saver Wait Time(min):

SPDID: 9999 Vor:999 208V/Z0 99799499 999
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4.6.1 System Configuration & Test

Under this menu there are eight options available

¢ System Config ¢ Network Settings
¢ Time/LCD Contrast ¢ System Info

e System Test ¢ Login

¢ Modbus Config e Display Config
4.6.1.1 System Configuration

Under this menu there are six options available

¢ Basic Config
* % Protection
e Alarm Limits

¢ Power Quality Voltages
¢ Power Quality Duration
e Set to Default

4.6.1.1.1 Basic Configuration

Allows the user to set the System Type, Voltage Rating,
Frequency Rating, Selenium Enable & Filter Enable

Note: If the system Type is even charged, the PQ record
and Events Log should be cleared.

4.6.1.1.2 % Protection

Allows the user to set the Surge Module, Current Rating,
MOV Warning & MOV Alarm.

4.6.1.1.3 Alarm Limits

Allows the user to enter the Frequency Low, Frequency High, Voltage Low,
Voltage High, Neutral to Ground Alarm and Alarm Mute settings

enr Technology
System Configuration & Test

Suztem

Sustem|f Timeslcd Modbus
Test

Config. |Contr=t Config.

Hetwork || Swstemn
Settings

|Di5|:-|a

SFEOID: 9999 Vo999 20EYMI0 99799499 99:99

enr Technology

System Configuration

Basic # Prot— Alarm
Config. ection Limit=
P FQ Set ta

Valtages Duration Default

SFDID: 9999 Yer:999 203YMZ0 99099499 99:99

enr Technology

Basic Configuration

Swstem Tupe:[3Fh 4 Wire [#]
Lolt Ratingll-Llz [ 120 [&]
Frequency Rating:

O selenium Enable
Ed Filter Enable

SFDID: 9999 Ver:d.2 Z0EYHMEZ0 99099099 9999

enr Technolagy

¥ Protection

Surge Module: [ ISE[&]
Current Rating: [ co]#] ka

MOU Warning: [ 75 [4] %

MOL Alarme: | 40 | %
SFOID: 9999 Ver:l.Z 20EYM20 99099099 99:99

ent Technolagy

Alarm Limits

Freq L: Hz H:Hz
Uoltages | 90|&[x  Ha| 1o |8
M-G Alarm Limits [0 [$]u
Alarm Mute = J

SFODID: 9999 Ver:d.Z 202YM20 99/99/99 9999
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4.6.1.1.4 Power Quality Voltages
Sets the TOV, Swell, Over Voltage, Sag, Dropout & Outage Voltage limits

4.6.1.1.5 Power Quality Durations

Sets the TOV, Swell, Over Voltage, Sag, Dropout & Outage
Voltage durations

4.6.1.1.6 Set to Default

Allows the user to set the System/Threshold to default.
See section 7.4 for Threshold default.

Threshold defaults pertain to Power Quality settings only.
Caution: Restore system Default is a powerful function
that restores almost all settings.

4.6.1.2 LCD Contrast / Time & Date

Sets the system time and the contrast of the LCD
Note: Time is set in military 24-hour format.

4.6.1.3 System Test

Perform test on M1: LED, Buzzer, Relay or All of the above

ent Technology
PO Yoltage Threshelds

TOL: 120
Swell: 120
O Vlolte |16
Ualt Sag: 20x to [99
Oropouts QX to [20 "

Outage: OX  to |80 n
SPEDID: 9999 Yerd.? Z03Y120 99/99/90 9999

“ to Maximum
n to Maximum
2 to Masimum

“

{4

AMpk|4M

znt Techrnology
Pl Ewvent Duration
ToOL: 1 2MmS to Sms
Swell 2 [#&mS to 1min
Owr Uolk: 1 2Imin to Maximum
Ualt Sag:| &  [|#¥ms to 1min
Oropouts 2 |&nms to 1 min
Outage: 1 [a|min to Maxinum
SPOID: 9999 Yord.F E0ETHEN Sapiapas -39::-34

znt Technofogy
Default Settings

Sustem Thres=hald
defaults default

SFEOID: 9999 Ner:999 Z03YHAZ0 99499799 9999

znt Technalogy

System Configuration
LCD Contrastd Time & Date

Date
|26 |#]|Feb [#| (2018 |4

Time LCD Contrast
[ 12 [#][ 45 [+ [E]&]x
SPOUD: 9909 Ver:d. 3 BOSYHMZO S0itaies da:ad

znt Technolagy

System Test

| TEST ALL I RELAY TEST |

LED TEST

IEILIEEER TEST
SPOID: 9999 Ver:a8d 203YH20 99090090 9905
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4.6.1.4 Modbus Configuration
ent Technology

Sets the Modbus map, Unit ID, Baud rate and Parity o . .
) wstem Configuration
(Default settings shown) Modbus

Reg Map: [ 1 [#]
urit I0: [ 1 [#]
Baud: (9860 |4
Parity:

SFOID: 9993 Ner:d.2 Z0SYHAZ0 99099799 99:99

4.6.1.5 Network Configuration
Sets the IP address, default Gateway addresses and Subnet Mask

ziik Technology

Hetwork Configuration
IF Address:

[162 |#][254]#|[  [#] = [#]
Gateways

[e2 |#][254)%][ @ [+ 1 [+
Sybnet Mask:

[255]%] [2551%|[240]%]| o [#]
SPDID: 3950 Yor:1 .3 E0EYZ0 B9/95700 9504

4.6.1.6 System Information

View the software version in M3 DSP, M1, M3 CPLD
and Ethernet module

zrt Technalogy

System Information

M3 wersion: 9.99
Ml Uersion: 10
CPLO Uersion: 1o
Ethernst Uersion: 10

SFEDID: 9999 Vo999 Z0EYHZ0 99799499 9999

4.6.1.7 SPD Configuration
znt Techrofogy

To set the SPD unit number and the location. . .
o ) System Configuration
Note: This is not the same as the Modbus Unit ID. Display Config.

SPOUnitID: [ 1 [&]

Location
LI T T T TP TT T I+
O Screen Saver Enable

Screen Saver Wait Timeminy:| 20 |4
SPEDID: 9999 Verd. 2 Z0SYHZ0 99099099 99;9

4.7 Software Reset

The system can be reset by pressing and holding Select+Cancel for 5 seconds. In the unlikely event that the system “hangs”
the Reset button on the back of the MasterMind would need to be pressed. Alternately, the system power could be cycled.
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5.0 Webserver Setup & Navigation
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Figure 16
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5.1 Introduction

This section explains the various webpages available in the SPD unit and the information they contain. Simply connect
the Ethernet cable to the Ethernet port. Set the |.P. addresses of the SPD unit. Navigate to the unit as described below.
For more detailed information please refer to MasterMind Ethernet Instructions (PN-750-0119-003) located

at tnbpowersolutions.com/current_technology or call 800-238-5000 or 804-236-3300 Monday through Friday

8:00 a.m. to 5:00 p.m. (EST).

A detailed description of the Menu bar (which is used in navigation), its features and various sections is explained.

Brief explanations of various webpages available under each section are provided in subsequent sections. To navigate to
the SPD Main Webpage, simply enter http://(.P. address, i.e., 169.192.0.2)/m3_status.html in the address bar. All other
webpages can be reached from the Main page. Other page names are listed below.

Note: Microsoft Internet Explorer, Google Chrome, and Mozilla Firefox are all supported.

5.2 Block Diagram

Webserver Navigation

MENU BAR

Micro View (Im3_micro.html)
Main (/m3_status.html)
Harmonic Status (/m3_Status_Harmonics.html)

4 I

Main Configurations (Im3_main_config.html)
Alarm & Threshold (Im3_alarms_config.html)
Configurations Date & Time (Im3_date_time_config.html)
Network (Im3_network_config.html)
System (Im3_version_config.html)

N J

Events >| Events (Im3_events.htm I)]

(Summary (Im3_records_main.htm|)\
TOV (Im3_records_tov.html)
Swell (Im3_records_swell.html)
Records > Overvoltage (Im3_records_ov.html)
Sag (Im3_records_sag.html)

Dropout (Im3_records_dropout.html)
§ Outage (Im3_records_outage.html) )

o

p
Contact Us Contact Us (Im3_contact.htm I)j
A\

;

Figure 13: Block Diagram of the webserver navigation
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5.3 Menu Bar

Configuration Events Records Contact Us Unit ID: 14 Location: abcdefghij o

Figure 14: Menu bar of the SPD unit

Figure 14 shows the Menu-bar of the SPD unit’s wehserver which is displayed on every webpage.
With the help of the Menu bar the User can navigate to different sections. The Menu bar is divided into
five different tabs as indicated below:

¢ Main Tab

e Configuration Tab
¢ Events Tab

¢ Records Tab

e Contact Us Tab

A detailed explanation of the five different sections is provided later in this document. Details such as SPD unit’s ID &
SPD location are displayed on the Menu bar. A flashing green indicator indicates the communication status between the
webpage and SPD unit. The green indicator light will stop flashing when the communication between webpage and SPD
unit fails/disconnects. A login button supports the ability to logon at different levels for configuration changes to the SPD
unit. Once logged on, the user can logout from the Menu bar itself, as the login button changes to Logout from that
particular level, service (Login level 3), admin (Login level 2) or user (Login level 1) as shown in figure 15 below.

Use lower case letters when typing in Login level and Password.

Unit ID: 14  Location: abcdefghi) Logout from user o
Unit ID: 14 Location: abcdefghil Logout from admin o
Unit ID: 14  Location: abcdefghi) Logout from serv. o

Figure 15: Menu bar when logged on to different levels

Login Level | Password
1 —user “text”
2 —admin “task”

3 —service “core”
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5.4 Main Tab

There are three options available under the Main tab:
¢ Main Status

¢ Harmonic Status
e Micro View

5.4.1 Main Status (/m3_status.html)

35

Main Status
Harmonics Status

bicro Wiew

Figure 16:
Dropdown menu of Main

Configuration

Recent Events Surge Counts E S
Power Quallty:Surge Low Surge Low (100-5004); 405 vent surmrnary
Alarm:Protection Low Fhase surge Medium 15 Type A B (2
(r (S00-3ki): Tov 0 - (
System:M1 Comm Loss Surge High (= 3ka): (1]
Swell o] (
Clear Slalus
Owerynltage D Q o
Sag 2 Q
Dropout D Q
SPD Status
Outage D Q Q
Phase MOV % FILIEK SEL
Others 64 547 647
A 100 Cood A
Total G5 547 647
E 100 Good N{A
= 100 Cood NS A
Frequency & Distortion
Line Frequency THD% Fund%
Voltages
A B, L 95.6
A-N 4 A-C 117 A-B 22
E 60.0 P 101.7
E-N 22 B-G 122 B-C 1R
[ B 0.8 1, 5
C-MN b C-C 114 A-B 142
NG 3

Figure 17: m3_status.html

Linit ID: R4 Locatinn: SPO 1 ah #1 &




MASTERMIND™, M3-M6 OPERATION MANUAL

Figure 17 shows the Main Status webpage. The information available on this webpage is:

> Recent Events
e L atest PQ (Power Quality) Event
e | atest Alarm Event
e | atest System Event
o Clear Status of all the Recent Events

> Surge Counts
e Counts for Low, Medium and High surges
e Clear all the surge counts [allowed only from Login level 2 (Admin) or above]

> Surge Protection Device (SPD) Status
e Metal Oxide Varistor % Protection (MOV%) of all available phases
¢ Selenium status of all available phases (optional)
e Filter status of all available phases (optional)

> Voltages on all available phases
e Line to Line (LL)
e Line to Neutral (LN)
e Line to Ground (LG)
e Neutral to Ground (NG)

> Event Summary
e Temporary Over Voltage (TOV) events on all available phases
o Swell events on all available phases
e Over Voltage (OV) events on all available phases
e Sag events on all available phases
¢ Dropout events on all available phases
¢ Qutage events on all available phases
e Total events on all available phases

> Frequency & Distortion
e Frequency on all available phases
e Total harmonic distortion percentage (THD %) on all available phases
e Fundamental percentage (FUND%) on all available phases



Distortior%
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5.4.2 Harmonic Status (/m3_status_harmonics.html)

37

IF'requency & Distortion Harmonic Distortion Levels
Line Frequency THD% Fund®% £ = 7y a 11 12
A-R 600 B 323 A-R 0.2 00 01 0.0 01 00
B-C 599 203 alo B-C 8 4 R 33 08 0.1 0l
C-A 59.9 96 63.3 C-A 2.0 4.7 31 08 0.0 0.1
Phase A-B Phase B-C Phase C-A
0 40 40
3 35 3
30 w2 30 w2 30
2 g » 1';’ 2
20 a0 a2
] 0 o
0 o I | | o | ] 1
3rd Sth Tth Sth 11th 13th 3rd Sth Tth Sth 11th 13th 3rd Sth Tth Sth 11th 3th

Harmonic Harmonic Harmonic

Figure 18: m3_Status_Harmonics.html page

The information available on the Harmonic Status webpage is:

> Frequency & Distortion
e Frequency on all available phases
e Total harmonic distortion percentage (THD % = Even + Odd) on all available phases
e Fundamental percentage (FUND%) on all the available phases

>» Harmonic Distortion Levels
e 3rd, 5th, 7th, 9th, 11th & 13th distortion level of each phase

>» Graphical view of the harmonic distortion levels of all the phases
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5.4.3 Micro View (/m3_micro.html)

Micro View allows the user setup a tile style view for
multiple SPD systems. Micro View provides a snapshot
of the following:

The information available on the Micro View
webpage is:

> Unit ID & Location

> Recent Events
e Power Quality Events
e Alarm Events
e System Alarm Events
e Clear status button to clear the recent events

>» System Type (example: 3-Phase 4-Wire,
3-Phase 3-Wire... etc.)

> SPD Status
e \/oltage of all available phases
* MOV% of all available phases
e Selenium status of all available phases
e Filter status of all available phases

5.5 Configuration Tab

There are five options available under the Configuration tab:

e Main Configuration
¢ Alarm & Threshold
¢ Date & Time

¢ Network

e System

38

Unit ID: 84 Location: SFD Lab #1 | Clear Status

Last Power Quality Event: Surge Low
Last Alarm Event: Protection Low Phase C
IMonitaring System Status: M1 Comm Loss
System Type: 3 Phase 4 Wire

Phase Woltage MOV Filter  Selenium

A 115 100%  Good A
E 12 100%  Good MiA
G 120 100%  Good M A

Figure 19: m3_micro.html page

Main Configuration
Alarm & Threshold
Date & Time
Metwork

System

Figure 20: Dropdown menu for Gonfiguration
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5.5.1 Main Configuration (/m3_main_config.html)

System Settings

Testing
Present Value
System Type: 3Phase—4wire [ Testal | [ LED Test |
Voltage Rating: 120
Frequency Rating: &0 [ Euzzer Test ] [ Felay Test l
Surge Module: ISE
Current Rating: 60
Alarm Mute: Unmuted
Selenium Enable: Disabled
Filter Enable: Enabled
SPD Number: 84
SPD Location: SPD Lah #1

Figure 21: m3_main_config.html page

The following parameters can be viewed and configured on the Main Configuration webpage:

» System Settings [editable only from Login level 3 (Service) or above]

OPTIONS
© SYSTBM TYPE v (See Section 8.1)
e \/oltage Rating .........c.ccoevviviiiiiiiccee (See Section 8.1)
o Frequency Rating ..o, 50 or 60 Hz
® Surge Protection DeviCe ........c.ccevvevviiiiieeininn, ISB or ISM
© CUENt Rating ...oovovvveiiiece e (See Section 8.2)*
© AJAIM MUEE ... Muted/Non-Muted
e Selenium Enable ... Enable/Disable
o Filter ENable ....ovooveveviiiiccc e, Enable/Disable
© SPD UNit NUMDBEE oo 1-9999
e SPD location nUMDEr .....ccoveeiviiviiiciicreee, 10 alpha-numeric characters

*ISB/ISM must be changed before changing current rating.
“System Config Submit” button helps in saving the new System Setting values. Once the System Setting is saved in SPD
unit, the present value is updated.

> Default Settings [viewable only from Login level 3 (Service) or above]
e Threshold default settings — Set all threshold values to default
e See section 8.3 for System default values
e See section 8.4 for Threshold default values

> Testing
e Test All — Test all the LEDs, buzzer & relay on M1 board
o | ED Test — Test only the LEDs of the M1 board
® Buzzer Test — Test only the buzzer of the M1 board
e Relay Test — Test only the relay of the M1 board.
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5.5.2 Alarm & Threshold (/m3_alarms_config.html)

PO Thresholds F'\rffl'em MOV Limits Alarm Limits
alue
Woltage Range Duration N-G Voltage 10V Present Yalue Frasent
z Value
Present Waliie  Present Walie Warning 758
Over-Voltage 110%
TOV 180% - Max 1 mS - 8 ms i o2 T d 55
nder-¥oltage :
Swell 120% - Max  8mS -1 min
- Frequency High Limit 62Hz
Over—Voltage 110% - Max 1 min - Max = 7 o =
requency Low Limi 58Hz
Sag 0% - 90% 8 mS -1 min - o
Dropout 0% — 80% 8 ms -1 min
Outage 0% — 80% 1 min — Max

Figure 22: m3_main_config.html page
(Default values shown)

The following information is viewable and editable on the Alarm & Threshold webpage:

» Power Quality Thresholds [editable from Login level 2 (Admin) or above]
e \/oltage range of TOV, Swell & Over Voltage (only lower voltage limit are editable).
e \/oltage range of Sag, Dropout & Outage (only upper voltage limit are editable).
e Duration of all the power quality (only upper time limits are editable in duration).

“Power Quality Config Submit” button saves the new threshold values.

>» N-G Voltage Alarm Limit [editable from Login level 2 (Admin) or above]

“N-G Voltage Limits Submit” button saves the new N-G voltage value.

» MOV Limits [editable from Login level 2 (Admin) or above]
e Warning percentage limit of MOV
e Alarm percentage limit of MOV

“MOV Limits Submit” button saves the new MOV limits values.

>» Alarm Limits [editable from Login level 2 (Admin) or above]
e Alarm limit of Over Voltage
e Alarm limit of Under Voltage
e Alarm limit of Frequency high limit
e Alarm limit of Frequency low limit

“Alarm Limits Submit” button saves the new Alarm Limits values.
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5.5.3 Date & Time (/m3_date_time_config.html)

The following information is viewable and editable on the

Date & Time webpage: Date
Present Value
» Date [editable from Login level 2 (Admin) or above] Month: December
¢ Month Date: 18
e Date Year 2012
® Year
Time

» Time [editable from Login level 2 (Admin) or above]
® Hours (military 24-hour time)
e Minutes

By clicking the “Date & Time Gonfig Submit” button the new
configuration can be saved

5.5.4 Network (/m3_network_config.html)

The following information is viewable and editable on

Present Yalue
Hours: 12
Minutes: 57

Figure 23: m3_date_time_config.html page

the Network webpage: Modbus |
Present Value
Reg. Map: 1
» Modbus [editable from Login level 3 (Service) or above] Unit 1D: 1
i Baud: 9600
e Register Map = 0
e UnitD
* Baud Rate
® Parity Ethernet
Present Value
The Modbus settings can be saved by pressing the “Modbus o b L
Config Submit” button Dj:ﬁf;ﬁiy :505 225 254: ?

> Ethernet [non-editable; can be edited only from the M3
unit board]

¢ |P Address
e Subnet Mask
e Default Gateway

Figure 24: m3_network_config.html page
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5.5.5 System (/m3_version_config.html)

Present Value

Event Rollover: Yes

Fresent Value

Fecord Rollover: Yes

System Info

M2 Version
M1 Version
CPLD Version

Ethernet Version

oo o @

Figure 25: m3_version_config.html page

The following information is viewable and editable in the System webpage:

> Event Rollover Setting this value to Yes allows oldest Events to be written over.
The event rollover feature can be saved by pressing the “Event Rollover Submit” button.

> Record Rollover Setting this value to Yes allows oldest Records to be written over.

The record rollover feature can be saved by pressing the “Record Rollover Submit” button.

When the number of records reaches the maximum quantity, this option gives the user the ability to overwrite the oldest
records. Setting Rollover to “N” will inhibit storage of new records after the maximum is reached.

>» System Info (non-editable)
These are the firmware versions (M3, ASP, M1, M3 CPLD, and Ethernet module) of the system components.

> Reset M3 [enabled from Login level 3 (Service) or above]

™

The MasterMind™Monitor can be hardware reset by clicking the “Reset M3” button. This will temporarily cause the
monitor to become non-communicative.
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5.6 Events Tab (/m3_events.html)

This webpage is used to view the events that are logged in the SPD unit. The page displays the events in
up to four subdivisions:

¢ 1-500

¢ 501-1000

¢ 1001-1500

¢ 1501-2000.

Upon clicking Events the latest event subdivision will be displayed. For viewing the previous 500 events and next
500 events, the user will have to click on the “Previous” and “Next” button on the page respectively.

This page has to be updated manually by the user by pressing F5 or clicking “Events Refresh” button.

The events can also be cleared from this page if logged on to Level 2 (Admin) or above else this feature is disabled.
All events can be exported into .csv format by right-clicking “Download Events To File” link, select “Save Target as...”
In the “Save as type” field set it to “All Files”, In the “filename” field, change the extension to “.cvs”.

Note: This is specific to M.S. Internet Explorer (i.e., other browsers may differ slightly).

Events

Events Refresh

Download Events To File

Right-Click on this link and select "Save Target as._.." , add the extension "csv™ &
select save type as all files and click save
Previous Next
RecNum Event Date Time
501 Transient detected High 2011-10-12 16:49:41:842
502 Transient detected Med 2011-10-12 06:49:41:842
503 Transient detected Low 2011-10-12 06:49:41:843
504 Transient detected High 2011-10-12 06:49:44-859
505 Transient detected Med 2011-10-12 06:49:44:859
506 Transient detected Low 2011-10-12 06:49:44:860
507 Transient detected High 2011-10-12 06:49-47-928
508 Transient detected Med 2011-10-12 06:49:47:928
509 Transient detected Low 2011-10-12 06:49
510 Transient detected High 2011-10-12 06:49:50:929
511 Transient detected Med 2011-10-12 06:49:50:929
512 Transient detected Low 2011-10-12 06:49:50:930
513 Transient detected High 2011-10-12 06:49:53:930
514 Transient detected Med 2011-10-12 06:49:53:930
7 Transient detected Low 2011-10-12 06:49:53:931
516 Transient detected High 2011-10-12 06:49:56:931
2000 | | | | )
1997 M1 Comm. Normal 2011-10-12 23:38:40:072
Frevious 1998 Voltage Loss on Ph-A 2011-10-12  23:38:40:110
1999 Voltage Loss on Ph-B 2011-10-12 23:38:40:110
2000 Voltage Loss on Ph-C 2011-10-12 23:38:40:110
Previous MNext

Figure 26: m3_events.html page

Note: These Events can be Sorted by clicking on the column headings.



MASTERMIND™, M3-M6 OPERATION MANUAL

5.7 Records Tab

There are seven options available under the Records tab: Summary
e Summary Liz..
e TOV Swell
e Swell OverVoltage
¢ Over Voltage Sag
¢ Sag Dropouit
¢ Dropout
QOutage
¢ Qutage

Figure 27: Dropdown menu for Records

5.7.1 Summary (/m3_records_main.html)

This webpage displays the summary of all the records in the SPD unit such as:
e Surge Low counts
e Surge Medium counts
¢ Surge High counts
e Count & Maximum duration of TOV records
e Count & Maximum duration of swell records
e Count & Maximum duration of over voltage records
e Count & Maximum duration of sag records
e Count & Maximum duration of dropout records
e Count & Maximum duration of outage records
e Clear All Records clears everything except the Surge Counters.
Clearing any Record does not remove the corresponding Event from the Event log.

Record Summary

PQ Count Max. Duration
surge Low 407 N/A
Surge Medium 40 NfA
surge High 0 MfA
TOW o] 0Oms 0 ms
Swvell 2 13 5 225 ms
Oweroltage 0 OmsQms
5ag 1 21 5409 ms
Dropout 37 585474 ms
Cutage & 54m 36 s

Clear All Records

Figure 28: m3_records_main.html page
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5.7.2 TOV (/m3_records_tov.html)

This webpage is used to view all TOV records seen by the SPD unit. Manually update this page to get latest records
by pressing F5 or clicking “TOV Records Refresh” button. All TOV records can be exported into .csv format by
right-clicking “Download Events To File” link, select “Save Target as...” In the “Save as type” field set it to “All Files”,
In the “filename” field, change the extension to “.cvs”.

Temporary OV Records

[ TOV Records Refresh ]
Download TOV Records To File

Right-Click on this link and select "5ave Target as..." , add the extension ".csv™ &

select save type as all files and click save

RecNum Volt Duration Phase Date Time

Figure 29: m3_records_tov.html page

5.7.3 Swell (/m3_records_swell.html)

This webpage is used to view the swell records in the SPD unit. Manually update this page to get latest records

by pressing F5 or clicking “Swell Records Refresh” button. All Swell records can be exported into .csv format

by right-clicking “Download Events To File” link, select “Save Target as...” In the “Save as type” field set it to “All Files”,
In the “filename” field, change the extension to “.cvs”.

Swell Records
[ Swell Records Refresh l

Download Swell Records To File

Right-Click on this link and select "Save Target as___" , add the extension "csv" &
select save type as all files and click save
RecNum Volt Duration Phase Date Time
46 5 secs 903 ms C 2011-10-13 04-25-10:008
2 146 5 secs 902 ms A 2011-10-13 04-25-10:009
3 147 5 secs 904 ms B 2011-10-13 04:25:10:016

Figure 30: m3_records_swell.html page
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5.7.4 Over Voltage (/m3_records_ov.html)

This webpage is used to view all over voltage records in the SPD unit. Manually update this page to get latest records by
pressing F5 or clicking “Over Voltage Records Refresh” button. All Over Voltage records can be exported into .csv format
by right-clicking “Download Events To File” link, select “Save Target as...” In the “Save as type” field set it to “All Files”,
In the “filename” field, change the extension to “.cvs”.

Over Voltage Records

[ CverVoltage Records Refresh ]
Download Owvervoltage Records To File
Right-Click on this link and select "Save Target as__." , add the extension "csv" &
select save type as all files and click save
RecNum Volt Duration Phase Date Time

147 1 mins 9 secs B 2011-10-13 04:20-08-45
2 147 1 mins 9 secs A 2011-10-13 04-20:08-454
3 147 1 mins 9 secs C 2011-10-13 04:20:08:457

Figure 31: m3_records_ov.html page

5.7.5 Sag (/m3_records_sag.html)

This webpage is used to view all sag records in the SPD unit. Manually update this page to get latest records by
pressing F5 or clicking “Sag Records Refresh” button. All Sag records can be exported into .csv format by right-clicking
“Download Events To File” link, select “Save Target as...” In the “Save as type” field set it to “All Files”, In the “filename”
field, change the extension to “.cvs”.

Sag Records

[ Sag Records Refresh l

Download 5ag Records To File
Right-Click on this link and select "Save Target as..." , add the extension ".csv" &

select save type as all files and click save

RecNum Volt Duration Phase Date Time
a9 4 secs 166 ms B 2011-10-13 04:17:21:563
2 a9 4 secs 166 ms 2011-10-13 14:17:21:564
3 100 4 secs 167 ms C 2011-10-13 04:17:21:570

Figure 32: m3_records_sag.html page
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5.7.6 Dropout (/m3_records_dropout.html)

This webpage is used to view the dropout records in the SPD unit. Manually update this page to get latest records

by pressing F5 or clicking “Dropout Records Refresh” button. All Dropout records can be exported into .csv format

by right-clicking “Download Events To File” link, select “Save Target as...” In the “Save as type” field set it to “All Files”,
In the “filename” field, change the extension to “.cvs”.

Dropout Records
[ Oropowt Records Refresh ]

Download Dropout Records To File

Right-Click on this link and select "Save Target as_.." , add the extension ".csv™ &
select save type as all files and click save
RecMum Valt Duration Phase Date Time
0 2 secs 5396 ms A 2011-10-13 04:27:29:833
2 0 2 secs 616 ms B 2011-10-13 04:27:29:836
3 0 2 secs 5399 ms C 2011-10-13 04-27-29:837

Figure 33: m3_records_dropout.html page

5.7.7 Outage (/m3_records_outage.html)

This webpage is used to view the outage records in the SPD unit. Manually update this page to get latest records

by pressing F5 or clicking “Outage Records Refresh” button. All Qutage records can be exported into .csv format

by right-clicking “Download Events To File” link, select “Save Target as...” In the “Save as type” field set it to “All Files”,
In the “filename” field, change the extension to “.cvs”.

Outage Records

[ Outage Records Refresh ]

Download Outage Records To File
Right-Click on this link and select "Save Target as._" , add the extension ".csv”™ &

select save type as all files and click save

RecMum Volt Duration Phase Date Time
0 1 mins 19 secs C 2011-10-13 04:28:55:23
2 0 1 mins 19 secs Iy 20 -10-13 04-28:55:233
3 0 1 mins 19 secs B 2011-10-13 04:28:55:235

Figure 34: m3_records_outage.html page
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5.8 Contact Us Tab (/m3_contact.html)

This page contains:
e Current Technology address
e Email ID of technical support
e Email ID of the customer support

¢ \Web address of Current Technology

Thomas & Betts Power Solutions
55900 Eastport Boulevard, Bldg.
[Richmond, Virginia 23231-4453
Tel:000.230.5000

804.236.3300

Fax 804.236.4040

Technical Support

Fmail Tech Support

Customer Service
Email Customer support

[For mare information on Current Technology

products and services, please visil us on the web @l

Unit 1D: 54

hitlp. fweanss Lnibpowser solubions com/cument_techinulugy

Thomas & Detts Power Schutions
5800 Eastport Boulevard, Bldg. ¥ Richmond, Virgnia 23251-4453
el BUUr3g SUUU | 204,238 3300 | Faoc S04 238 4ual
@ 2010 Thomas and Betts Power Solutionz. All rights rescrved.

Figure 35: m3_contact.html page

Location: SFD Lab #1

| ongin

-
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6.0 ModBus
6.1 Modbus RS-485 Serial Interface Settings

The Advanced Monitoring PCB acts as a Modbus slave, and its communications is initiated through Modbus master
using an RS-485 link. It is identified by a unique slave ID by the master. Try the default settings first. Contact factory for
additional setup information if required.

Modbus Serial Options:

Baud Rate 9600 (default), 19200
Word length 8

Parity None (default), Even, Odd
Stop bits 1

Flow Control None

Additional required settings are:
Reg MAP =1
Unit ID = 1 to 247 (each unit must have a unique ID))

6.2 Modbus RS-485 Serial Jumper Settings

A ~J . “
SHEEw Smmtc 2|0

ono
O
L
[
o
Edl oy

m -
= LLLLLL i 5 ol W
Mating plug number Molex 50-57-9405
Mating pin number Molex 16-02-111x

<z
N
(Lower Right Corner of Advanced
Monitoring PCB board)
(Pins are numbered one to five going left to right)
Option Jumper J10 Pin Qut (header)
2-Wire JP2, JP3 On 1 RX+
4-Wire JP2, JP3 Off 2 RX-
Pull-up/down Resistors JP4, JP6 On 3 TX+
End of Line JP5 ON 4 TX-
5 GND

JP4 and JP6 are optional 2.7k ohm pull-down/up resistors which may be necessary in some RS/485 configurations.
JP5 is used to terminate the RS/485 line. Use this when the Advanced Monitoring PCB is at the end of the serial line.
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6.3 Modbus via Ethernet Interface

Simply connect the Ethernet cable to the Ethernet port. Only one interface RS-485 or Ethernet may be used at one time.
Contact factory for additional setup information if required.

6.4 Modbus System Configuration (as shown):

6.4.1 Modbus setup via Character Display

CONFIG
COMMUNICATION

CONFIG - COMM CONFIG - COMM CONFIG -COMM CONFIG - COMM CONFIG - COMM
UnitiD: 1 REG. MAP 4 |P ADDRESS: GATEWAY ADDRESS : SUBNET ADDRESS:
ModbusBaud : 9600 » < P| 192 168 33.83 255.255.255 255 < 255.255 .255. 255
ModbusParity : No
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6.4.2 Modbus setup via LCD Graphics Display

znik Techrnology

System Configuration
Maodbus

Faritw;

SFDID: 9999 Ner:]. 2 Z0EYME0 99799099 99,99

Default values shown

6.4.3 Modbus setup via Web Server

Default values shown

51



MASTERMIND™, M3-M6 OPERATION MANUAL

6.5 Modbus Configuration
The Advanced Monitoring PCB acts as a Modbus slave, and its communication is initiated through Modbus master
using RS-485 link. It is identified by a unique slave ID by the master.
Modbus registers are organized into reference types identified by the leading number of the reference address:

Table 1: Modbus Register Addresses

Reference Description

000K Read/Write Discrete Outputs or Coils. A Ox reference address is used to drive output data to a digital
output channel.

— Read Discrete Inputs. The ON/OFF status of a 1x reference address is controlled by the corresponding
digital input channel.

300K Read Input Registers. A 3x reference register contains a 16-bit number received from an external
source — e.g. an analog signal.

Ao Read/Write Output or Holding Registers. A 4x register is used to store 16-bits of numerical data
(binary or decimal), or to send the data from the CPU to an output channel.

Table 2: Function Codes Supported

Function

Code Function Type Application
03h Read Holding Register Read metering data and Configuration data
06h Preset Single Register Change Configuration data/Reset Warnings & Alarms
10h Preset Multiple Registers Change Configuration data/Reset Warnings & Alarms
11h Report Slave ID To Report active Advanced Monitoring PCBs in Modbus Network

Table 3: Exception Responses from MasterMind

Error Code Error Meaning

1 llegal Function Function code requested by Master is not supported
2 lllegal Data Address The Data Address requested by Master is not valid
3 lllegal Data Value The Data value is not acceptable

Address (HEX): A valid address should be entered in the HEX format, this addresses corresponds to a particular
metering parameter.

Device ID: A device ID of the Advanced Monitoring PCB should be entered. This value can be changed using the GUI,
Web Server or Service Port.
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6.6 Modbus Map 1 - Configuration Data
Note: Not all data in this section is writeable. Each register’s read/write ability is noted individually.
Contact factory for a electric copy of this map.

Parameter Name ggg'rsetsesr Scale R/W Allowable Values
Modbus ID 1001 1 RIW | 1—247
Software Major Rev. 1002 1 R
Software Minor Rev. 1003 1 R
1 = 2Ph-3Wire
System Type 1004 | 1 | Rw |3z 3ph-aWire
4 = 3Ph-HLDelta
Voltage Rating 1005 1 R/W | See section 6.1
Frequency Rating 1006 1 R/W | 50, 60
Unit Serial Number 1007 1 R [0-9999
Selenium Enabled 1008 1 R/W | 1 = Enabled; 0 = Disabled
Alarm Mute 1009 1 R/W | 0 = Unmuted; 1 = Muted
LCD Contrast 1010 1 RW | 1-10
IP Address Byte 1 1011 1 R/W | 0—255
IP Address Byte 2 1012 1 RW | 0—-255
IP Address Byte 3 1013 1 R/W | 0-255
IP Address Byte 4 1014 1 RW | 0-255
Event Rollover 1015 1 RW | 0=No;1=Yes
Record Rollover 1016 1 R/W | 0=No;1=VYes
Surge Module 1017 | 1| rw | 9218
Current Ratings 1018 1 R/W | See section 6.2
0-9600
Modbus Baud 1019 1 RW | 1-19200
2 —115200
, 0=No
Modbus Parity 1020 1 R/W | 1 =0dd
2 = Even
Temp Over Voltage Hi Limit 1021 1 R/W | 180 — 200
Temp OV Time Hi Limit 1022 1 RW | 1-38
Swell Voltage Hi Limit 1023 1 R/W | 120-180
Swell Time Hi Limit 1024 1 R/W | 8—60000
Over Voltage Hi Limit 1025 1 R/W | 110-120
Over Voltage Time Hi Limit 1026 1 R/W | 1-600
Sag Voltage Low Limit 1027 1 R/W | 81-90
Sag Time Hi Limit 1028 1 R/W | 8 —60000
Under Voltage Low Alarm Limit 1029 1 R/W | 80-90
Dropout Voltage Low Limit 1030 1 R/W | 0-80
Dropout Time Hi Limit 1031 1 R/W | 8 —60000
Outage Voltage Low Limit 1032 1 R/W | 0—80
Outage Time Hi Limit 1033 1 R'W | 1-120
Neutral-Ground Alarm Limit 1034 1 R'W | 1-30
Frequency Low Limit 1035 1 R/W | 45-59
Frequency Hi Limit 1036 1 R/W | 51 -68
MOV Warning Limit 1037 1 RW | 0—99
MOV Alarm Limit 1038 1 R'W | 0-99
Time Hour 1039 1 RIW | 0-23
Time Minute 1040 1 RW | 0-59
Date Month 1041 1 RW | 1-12
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Parameter Name Rgg'rs::; Scale R/W Allowable Values
Date Day 1042 1 R/W | 1-31
Date Year 1043 1 R/W | 2000 — 2099
Remote Logged In Level 1044 1 RW | 0-4
Remote Password Char1 1045 1 R/W | 97 —112
Remote Password Char2 1046 1 R/W | 97 —-112
Remote Password Char3 1047 1 R/W | 97 -112
Remote Password Char4 1048 1 R/W | 97 —112
M1 Version 1049 1 R 0-255
CPLD Version 1050 1 R | 0-255
Xport Version 1051 1 R | 0-255
Has Features 1052 1 R 0-65535
Gateway Address 1 1053 1 R/W | 0-255
Gateway Address 2 1054 1 R/W | 0-255
Gateway Address 3 1055 1 R/W | 0-255
Gateway Address 4 1056 1 R/W | 0-255
Subnet Mask 1 1057 1 R/W | 0-255
Subnet Mask 2 1058 1 R/W | 0-255
Subnet Mask 3 1059 1 R/W | 0-255
Subnet Mask 4 1060 1 R/W | 0-255
OV Volt Alarm Limit 1061 1 R/W | 110-120
Set System Defaults 1062 1 R/W | Setto 1 to set defaults
Set Threshold Defaults 1063 1 R/W | Setto 1 to set defaults
Clear Records 1064 1 R/W | Setto 1 to clear Records
Clear Events 1065 1 R/W | Setto 1 to clear Events
Setto 1 to run all system tests
System Test 066 | 1| Rw | Sglozlonn ity
Set 10 4 to run Relay
Cer St 067 | 1 | o | BRseing s redteral g e
Filter Enable 1068 | 1 | Rw | O DisanleFiter
Location Character 0 1069 1 R/W | 1" Character of Location
Location Character 1 1070 1 R/W | 2" Character of Location
Location Character 2 1071 1 R/W | 3" Character of Location
Location Character 3 1072 1 R/W | 4" Character of Location
Location Character 4 1073 1 R/W | 5" Character of Location
Location Character 5 1074 1 R/W | 6" Character of Location
Location Character 6 1075 1 R/W | 7" Character of Location
Location Character 7 1076 1 R/W | 8" Character of Location
Location Character 8 1077 1 R/W | 9" Character of Location
Location Character 9 1078 1 R/W | 10" Character of Location
Local Login Level 1079 1 R Displays the local login level
Clear Surge 1080 1 RAW (c)(;]u%%“vr\]n |tr'ées é?glster to 1, the surge
Software Reset 1081 1 RAW \(/)vﬂl nggiqu the register to 1, the SPD unit
Surge Low Enable 1082 | 1| R | e e il trsanis
g Mo Erei tosa | 1| e | R C lSH
Surge High Enable 1084 1 R/W On setting the register to 1, the Surge

High will be enabled, 0 — will disable it
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6.7 Modbus Map 1 — Status

Parameter Name ?\gglritsesr Scale R/W Allowed Values
Communication Loss with M1 2001 | 1 R | oet vvien 57D losses communication
Selenium At Phase A 2002 1 R | 0—Bad; 1- Good
Selenium At Phase B 2003 1 R 0 —-Bad; 1 - Good
Selenium At Phase C 2004 1 R | 0—Bad; 1 - Good
Filter At Phase A 2005 1 R 0-Bad; 1 - Good
Filter At Phase B 2006 1 R | 0—Bad; 1 - Good
Filter At Phase C 2007 1 R | 0-Bad; 1-Good
MOV STATUS M1 2008 1 R | Not used
Voltage AN 2009 1 R | Unsigned positive integer value
Voltage BN 2010 1 R | Unsigned positive integer value
Voltage CN 2011 1 R | Unsigned positive integer value
Voltage AB 2012 1 R | Unsigned positive integer value
Voltage BC 2013 1 R | Unsigned positive integer value
Voltage CA 2014 1 R | Unsigned positive integer value
Voltage AG 2015 1 R | Unsigned positive integer value
Voltage BG 2016 1 R | Unsigned positive integer value
Voltage CG 2017 1 R | Unsigned positive integer value
NG Voltage 2018 1 R | Unsigned positive integer value
THD Phase A 2019 10 R | Unsigned positive integer value
THD Phase B 2020 10 R | Unsigned positive integer value
THD Phase C 2021 10 R | Unsigned positive integer value
Fundamental Phase A 2022 10 R | Unsigned positive integer value
Fundamental Phase B 2023 10 R | Unsigned positive integer value
Fundamental Phase C 2024 10 R | Unsigned positive integer value
Frequency Phase A 2025 10 R | Unsigned positive integer value
Frequency Phase B 2026 10 R | Unsigned positive integer value
Frequency Phase C 2027 10 R | Unsigned positive integer value
Phase VTG M1 2028 1 R | Unused
MQV Percentage Phase A 2029 1 R | Unsigned positive integer value
MOV Percentage Phase B 2030 1 R | Unsigned positive integer value
MOV Percentage Phase C 2031 1 R | Unsigned positive integer value
Reg LED M1 2032 1 R | Unsigned positive integer value
Reg Relay Ctl M1 2033 1 R | Unsigned positive integer value
Surge Count Low 2034 1 R | Unsigned positive integer value
Surge Count Medium 2035 1 R | Unsigned positive integer value
Surge Count High 2036 1 R | Unsigned positive integer value
Surge Count Total 2037 1 R | Unsigned positive integer value

55



MASTERMIND™, M3-M6 OPERATION MANUAL

Parameter Name Rggll‘set:; Scale R/W Allowed Values
Battery Status 2038 1 R Efgggsigitc\)/vvsen 0 &1 means
Recent Events PQ Status 2039 1 R | Unsigned positive integer value
Recent Events Alarm Status 2040 1 R | Unsigned positive integer value
Recent Events Monitor Status 2041 1 R | Unsigned positive integer value
Average LL Voltage 2042 1 R | Unsigned positive integer value
Total Events A (Event Summary) 2043 1 R | Unsigned positive integer value
Total Events B (Event Summary) 2044 1 R | Unsigned positive integer value
Total Events C (Event Summary) 2045 1 R | Unsigned positive integer value
Other Events A (Event Summary) 2046 1 R | Unsigned positive integer value
Other Events B (Event Summary) 2047 1 R | Unsigned positive integer value
Other Events C (Event Summary) 2048 1 R | Unsigned positive integer value
TOV Events A (Event Summary) 2049 1 R | Unsigned positive integer value
TOV Events B (Event Summary) 2050 1 R | Unsigned positive integer value
TOV Events C (Event Summary) 2051 1 R | Unsigned positive integer value
Swell Events A (Event Summary) 2052 1 R | Unsigned positive integer value
Swell Events B (Event Summary) 2053 1 R | Unsigned positive integer value
Swell Events C (Event Summary) 2054 1 R | Unsigned positive integer value
OV Events A (Event Summary) 2055 1 R | Unsigned positive integer value
OV Events B (Event Summary) 2056 1 R | Unsigned positive integer value
OV Events C (Event Summary) 2057 1 R | Unsigned positive integer value
Sag Events A (Event Summary) 2058 1 R | Unsigned positive integer value
Sag Events B (Event Summary) 2059 1 R | Unsigned positive integer value
Sag Events C (Event Summary) 2060 1 R | Unsigned positive integer value
Dropout Events A (Event Summary) 2061 1 R | Unsigned positive integer value
Dropout Events B (Event Summary) 2062 1 R | Unsigned positive integer value
Dropout Events C (Event Summary) 2063 1 R | Unsigned positive integer value
Outage Events A (Event Summary) 2064 1 R | Unsigned positive integer value
Outage Events B (Event Summary) 2065 1 R | Unsigned positive integer value
Outage Events C (Event Summary) 2066 1 R | Unsigned positive integer value
Lowest Voltage on A 2067 1 R | Unsigned positive integer value
Lowest Voltage on B 2068 1 R | Unsigned positive integer value
Lowest Voltage on C 2069 1 R | Unsigned positive integer value
Highest Voltage on A 2070 1 R | Unsigned positive integer value
Highest Voltage on B 2071 1 R | Unsigned positive integer value
Highest Voltage on C 2072 1 R | Unsigned positive integer value
TOV Total (Record Summary) 2073 1 R | Unsigned positive integer value
TOV Duration High (Record Summary) 2074 1 R | Unsigned positive integer value
TOV Duration Low (Record Summary) 2075 1 R | Unsigned positive integer value
Swell Total (Record Summary) 2076 1 R | Unsigned positive integer value
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Parameter Name 23%1?:; Scale R/W Allowed Values
Swell Duration High (Record Summary) 2077 1 R | Unsigned positive integer value
Swell Duration Low (Record Summary) 2078 1 R | Unsigned positive integer value
OV Total (Record Summary) 2079 1 R | Unsigned positive integer value
OV Duration High (Record Summary) 2080 1 R | Unsigned positive integer value
OV Duration Low (Record Summary) 2081 1 R | Unsigned positive integer value
Sag Total (Record Summary) 2082 1 R | Unsigned positive integer value
Sag Duration High (Record Summary) 2083 1 R | Unsigned positive integer value
Sag Duration Low (Record Summary) 2084 1 R | Unsigned positive integer value
Dropout Total (Record Summary) 2085 1 R | Unsigned positive integer value
Dropout Duration High (Record Summary) 2086 1 R | Unsigned positive integer value
Dropout Duration Low (Record Summary) 2087 1 R | Unsigned positive integer value
Outage Total (Record Summary) 2088 1 R | Unsigned positive integer value
Outage Duration High (Record Summary) 2089 1 R | Unsigned positive integer value
Outage Duration Low (Record Summary) 2090 1 R | Unsigned positive integer value
Phase A Harmonic 3 2091 10 R | Unsigned positive integer value
Phase A Harmonic 5 2092 10 R | Unsigned positive integer value
Phase A Harmonic 7 2093 10 R | Unsigned positive integer value
Phase A Harmonic 9 2094 10 R | Unsigned positive integer value
Phase A Harmonic 11 2095 10 R | Unsigned positive integer value
Phase A Harmonic 13 2096 10 R | Unsigned positive integer value
Phase B Harmonic 3 2097 10 R | Unsigned positive integer value
Phase B Harmonic 5 2098 10 R | Unsigned positive integer value
Phase B Harmonic 7 2099 10 R | Unsigned positive integer value
Phase B Harmonic 9 2100 10 R | Unsigned positive integer value
Phase B Harmonic 11 2101 10 R | Unsigned positive integer value
Phase B Harmonic 13 2102 10 R | Unsigned positive integer value
Phase C Harmonic 3 2103 10 R | Unsigned positive integer value
Phase C Harmonic 5 2104 10 R | Unsigned positive integer value
Phase C Harmonic 7 2105 10 R | Unsigned positive integer value
Phase C Harmonic 9 2106 10 R | Unsigned positive integer value
Phase G Harmonic 11 2107 10 R | Unsigned positive integer value
Phase C Harmonic 13 2108 10 R | Unsigned positive integer value
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6.8 Modbus Map 2

Memory map alternate:

Parameter Name igg'rfse; Scale R/W Allowed Values

Sag Voltage Low Limit 2 1 R/W | 81-90
Swell Voltage Hi Limit 3 1 R/W | 120 -180
Outage Time Hi Limit 4 1 RW | 1-120
Voltage Rating 5 1 R/W | See section 6.1
Month 6 1 RW|1-12
Day 7 1 RW | 1-31

1 =2Ph-3Wire
System Type 8 1 R/W g _ ggﬂiw:ﬁg

4 = 3Ph-HLDelta
Timeout 9 1 Unused
Unused 10 1 Unused
Email Flag 11 1 Unused
Threshold Mode 12 1 Unused
Gateway Register 1 13 1 R/W | 0-65535
Gateway Register 2 14 1 R/W | 0-65535
Global IP Reg1 15 1 Unused
Global IP Reg2 16 1 Unused
IP Address Register 1 17 1 R/W | 0-65535
IP Address Register 2 18 1 R/W | 0-65535
TCP Port No. 19 1 Unused
Voltage AN 20 1 R | Unsigned positive integer value
Voltage BN 21 1 R | Unsigned positive integer value
Voltage CN 22 1 R | Unsigned positive integer value
NG Voltage 23 1 R | Unsigned positive integer value
Unused 24 1 Unused
Configuration Change 25 1 Unused
MOV % For Phase A 26 1 R | Unsigned positive integer value
MOV % For Phase B 27 1 R | Unsigned positive integer value
MOV % For Phase C 28 1 R | Unsigned positive integer value
M1 Led Status 29 1 R | Unsigned positive integer value
Clear Events 30 1 R/W | Write 1 to clear all events
Event Counter 31 1 Unused
Event Number 32 1 Unused
Event Start Time1 33 1 Unused
Event Start Time2 34 1 Unused
Event End TimeT 35 1 Unused
Event End Time?2 36 1 Unused
Event Type 37 1 Unused
Event Phase 38 1 Unused
Event Minmax 39 1 Unused
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Register

Parameter Name Address Scale R/W Allowed Values

Fault 40 1 Unused

Read Password 1 41 1 Unused

Read Password 2 42 1 Unused

Write Password 1 43 1 Unused

Write Password 2 44 1 Unused

Read FAC Password 1 45 1 Unused

Read FAC Password 2 46 1 Unused

Write FAC Password 1 47 1 Unused

Write FAC Password 2 48 1 Unused

DNS IP Addr1 49 1 Unused

DNS IP Addr2 50 1 Unused

Modbus ID 51 1 RIW | 1—247

Alarm Status 52 1 R | Unsigned positive integer value
Software Major Version 53 1 R | 0-2565

M1 Version 54 1 R | 0-255

Thd Phase A 55 10 R | Unsigned positive integer value
Thd Phase B 56 10 R | Unsigned positive integer value
Thd Phase C 57 10 R | Unsigned positive integer value
Hardware Status 58 1 Unused

Surge Count Total 59 1 R | Unsigned positive integer value
Time Zone 60 1 Unused

THD Progress 61 1 Unused

String Data1 62 1 Unused

String Data? 63 1 Unused

String Data3 64 1 Unused

String Data4 65 1 Unused

String Datab 66 1 Unused

String Data6 67 1 Unused

String Data7 68 1 Unused

String Command 69 1 Unused

CALA 70 1 Unused

CALB 71 1 Unused

CALC 72 1 Unused
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7.0 System, Alarm and Power Quality Messages

7.1 System Messages

These are messages which indicate what particular part of the monitoring or communications system has incurred
a failure. Each message details the exact portion of the system which has the fault.

Condition Graphic Display Message Character Display Message
Low Battery System: Low Battery Sys: Low Battery
Memory Full System: Memory Full Sys: Memory Full
Log Memory Error System: Log Memory Error Sys: Log Mem Error
EEPROM Error System: EEPROM Error Sys: EEPROM Error
M1 Comm Loss System: M1 Comm Loss Sys: M1 Comm Loss
Modbus Error System: Modbus Error Sys: Modbus Error
Ethernet Error System: Ethernet Error Sys: Ethernet Error
Other Error System: Other Error Sys: Other Error

7.2 Alarm Messages

These are messages generated by MasterMind system to indicate conditions of the nine most serious ones which may
be experienced. These indicate that the system has encountered a problem either with the input power or the ability

of the system to respond to transient events. Each alarm alerts the user to the specific problem encountered so that

it can remedied.

Alarm Condition Graphic Screen Message Character Screen Message
Phase Loss (<80%)* Alarm: Phase x Loss Alarm: Phase x Loss
Phase Low (80 to <90%)* Alarm: Phase x Low Alarm: Phase x Low
Phase High (>110%)* Alarm: Phase x High Alarm: Phase x Hi
N-G Over Voltage Alarm: N-G Voltage High Alarm: N-G Volt High
Frequency Out of Range Alarm: Freq High/Low Alarm: Freq High/Low
% Protection < 40%”* Alarm:% Protection x Low Alarm: % Prot x Low
Filter/Cap Loss Alarm: Filter x Loss Alarm: Filter x Loss
Selenium Loss Alarm: Selenium x Loss Alarm: Selen x Loss
% Protection 40 to 75%* Alarm: % Prot x Reduced Alarm:% Prot x Redcd

* Default settings x=ABClLlorl2
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7.3 Power Quality Messages

Each message alerts user to a Power Quality deviation of actual voltage from nominal voltage.

Power Quality Event
Transient Surge

Graphic Screen Message
“PQ: x Surge”

Character Screen Message
“PQ: x Surge”

Temporary Over Voltage (TOV)

“PQ: TOV on y Phase”

“PQ: TOV y Phase”

Swell

“PQ: Swell on y Phase”

“PQ: Swell y Phase”

Over Voltage “PQ: Over-V on y Phase” “PQ: Over-V y Phase”
Sag “PQ: Sag on y Phase” “PQ: Sag y Phase”
Dropout “PQ: Dropout on y Phase” “PQ: Dropout y Phase”
Outage “PQ: Outage on y Phase” “PQ: Outage y Phase”

x = Low, Med or High

y=AB CL1orl2
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8.0 MasterMind System Tables

8.1 System Type / Voltage Rating Table

System Type Allowable Voltage Ratings Mode
2Ph — 3Wire 120 L-N
3Ph — 3Wire 208, 240, 380, 400, 480, 600 L-L
3Ph — 4Wire 120,127, 220, 277, 347 L-N
3Ph —HilLegDelta 240 L-L

8.2 Surge Module Type / Current Rating Table

Module Type

Allowable Current Ratings

ISM

50, 080, 100, 125, 150, 200, 250, 300

ISB

60, 80, 100, 125, 150, 200, 250, 300

8.3 System Default Table

Configuration Default Value
Unit ID 1

Unit Type 3 Phase 4 wire
Voltage Rating 120
Frequency Rating 60

SPD Unit ID 1

Modbus Register Map 1

Modbus Baud Rate 9600

Modbus Parity No

Selenium Enable No

Filter Enable Yes

Alarm Mute No

LCD Contrast 3

IP Address 169.254.0.2
Event Rollover No

Record Rollover No

Continued on next page
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8.3 System Default Table (ontinueq)

Current Rating 60

MOV Warning Limit 75*

MOV Alarm Limit 40*

Surge Module ISB

Gateway Address 169.254.0.1
Subnet Mask Address 255.255.240.0
Frequency Low Limit 58

Frequency High Limit 62

Location blank (10 spaces)
Remote Login 0

Screen Saver Time 30

Surge High Enable Enabled

Surge Medium Enable Enabled

Surge Low Enable Enabled

*MOV Limits will reflect the Surge Module and Current Rating that have been chosen.

8.4 Power Quality Events and Threshold Defaults

Time Range % of Nominal Voltage Range

Power Quality

Event Lower Value Upper Value Lower Value Upper Value
>1 ms—-8 ms 8 ms 180% — Max
TOV : : : Max Input
(Adjustable) (fixed) (Adjustable)
>8 ms—1 min 1 min 120% — Max
Swell : : : Max Input
(Adjustable) (fixed) (Adjustable)
>1 min—-Max Maximum 110% — Max
Over Voltage : : : Max Input
(Adjustable) Log time (Adjustable)
Sa >8 ms—1 min 1 min 80% 80 —90%
g (Adjustable) (fixed) (fixed) (Adjustable)
>8 ms—1 min 1 min 0% 0 - <80%
Dropout : ) , )
(Adjustable) (fixed) (fixed) (Adjustable)
>1 min—-Max Maximum 0% 0 - <80%
Outage : , . )
(Adjustable) Log time (fixed) (Adjustable)
Values in Bold are the default values.
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9.0 Power Quality Chart

PQ IEEE - V vs t Chart
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This Power Quality (PQ) Chart shows the zones (Time v.s. % of Nominal System Voltage) that the MasterMind™ system is triggered
to capture and record Power Quality events. This chart is based on the IEEE Std 1159-2009, overlaid on top of the [TIC/CBEMA

curve. These are the default triggered setpoints which can be adjusted via the user interface.
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10.0 M-Series Comparison Chart

M-Series Model M1 M2 M3 MAE M5 M6E
LEDs

Phase LEDs X X X X X X
Tri-Color LEDs X X X X X X
Status/Fault LED X X X X X X
Displays

LCD Character 4x20 4x20

Graphics Display 1651 S<71 28 1651 }<71 28
Backlight X X X X
Alarms

Summary Dual 2 Form “C” X X X X X X
Audible X X X X X X
Audibe-Mute button X X X X X X
Surge Gounter

Modular 7-digit

Single Level X

Tri-Level (L,M,H) X X X X
% Protection LED LED %oXXX YoXXX %bXXX %XXX
Voltage

True RMS X X X X
Accuracy 1% 1% 1% 1%
L-N X X X X
L-G X X X X
L-L X X X X
N-G X X X X

(Continued on next page)
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10.0 M-Series Comparison Chart (Continued)

M-Series Model M1 M2 M3 MA4E M5 M6E
Harmonics

THD Voltage | X X X X
Communications

Modbus-RTU X X X X
Modbus-TCP/IP X X
Multi-Unit (on Modbus-RTU) 247 247 247 247
WebServer X X
Password Protect X X X X
Data Logging

# Events 2000 2000 2000 2000
# Power Quality Records 1000 1000 1000 1000
Time-Date Stamp X X X X
Battery Backup 10 yrs 10 yrs 10 yrs 10 yrs
Power Quality Meter

Tov X X X X
Swells X X X X
Over Voltage X X X X
Sags X X X X
Dropout X X X X
Outage X X X X
Surges X X X X
Adjustable Set Points (Voltage and Time) X X X X
Tied To IEEE 1159 | IEEE 1159 | IEEE 1159 | IEEE 1159
Remote Mounting X X X X X X
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11.0 MasterMind" System Specifications

» \loltage Accuracy (1%)

> \oltage Sampling Rate (3.8 kHz)
» Screen Update Rate (1/sec)

» Date/Time Accuracy (1 min/month)
» Date/Time Resolution (1 ms)

> Number of Power Quality records (1K), All events (2k), Modbus nodes (247),
Surge counts (65,535 Low, Medium and High).

» M3 battery (Lithium, 3V, 235mAh, CR2032)

» Dimensions (M3 system 11" x 10" x 2.0")

> Weight (M3 system — M1, M3, M3PS — 1.67 Ibs.)

» Temperature (Storage -40°C to +60°C, Operation -20°C to +60°C)
» Humidity (Relative, 5—95%, non-condensing)

» RoHS Compliant (Marked with the green Marketing RoHS tag)

> Warranty (See Warranty Statement at end of manual)

» Certifications (UL 1449 3rd Ed, UL 60950-1)

» RS/485 /RTU specs (2/4 wire options, 9600-19200 bps).
See ModBus Section 6.0 for proper setup.
» Ethernet (10/100Base-T)
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12.0
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12.1 Remote Mounting Cutout Specifications for M3—M6 Options
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13.0 Monitoring System
Troubleshooting Chart

Common Causes

Common Symptoms

No Heartbeat, and all other green LEDs OFF
Blank LCD Graphics Display, but has backlight
Blank Character Display, no backlight.
Character Display shows Main screen ONLY
Graphic Display hard to read or not operating
M3 detects that all the phases are lost

No DC Power to Advanced Monitoring System (on J2) or incorrect
(oetween 11-55VDC)

Erratic readings from MOV prot %,or selenium,or Cap filters

Frequent alarms for Volts High/Low, Freg, or N-G volts.

Red Alarm LED (M1) stays lit after pressing cancel

M3 acts peculiar after a Configuration change

No Modbus communication - serial mode

No Modbus or Web Server communication via TCP/IP*

No service port communications

-

Advanced Monitoring System not configured for correct type system

Need to Adjust the contrast on the Display

Dip Switch SW1 is not set correctly (service only)

Advanced Monitoring System Reg Map & Unit ID don’t match PC setting

Com Port# on PC doesn’t match actual hardware port#

Baud rate,parity,stop bits&flow control don’t match PC config

AC input on J1 is not present

FPC flat Graphic Display cable not seated correctly or loose

m
"

Filter and/or Selenium weren’t disabled in M3 configuration

Cancel MUST be pressed while user is seeing main screen

Wrong type cable used (crossover vs. 1 to 1 patch cable)

M1 20 position ribbon cable not plugged in or needs replug

Nominal frequency set wrong on M3

Need to Delete Events Log and PQ Records after change

Alarm limits are narrow or set incorrectly

IP settings on computer not compatible with M3 Settings

M1 does not have a good Neutral Connection to SPD (via 20-pin)

Bad Cable or Connection

Rs485 Connection has no Ground Reference

* Consult your local IT professional for assistance
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14.0 Glossary

Alphanumeric Display
A display that gives the
information in the form of
characters (numbers or
letters)

ASCII

American Standard Code
for Information Interchange.
A type of 8 digit code that
represents the letters of
the alphabet and other
characters. On a keyboard,
each key represents a
different ASCII code.
Sometimes pronounced
ASK-TWO or ASKEE.

CAT-5 Cable

Category 5 cable is a twisted
pair high signal integrity
cable type often referred to
as Catb. Most Category-5
cables are unshielded, relying
on the twisted pair design for
noise rejection. Category 5
has been superseded by the
Category 5e specification.

Delta

A standard three-phase
circuit connection configured
such that the ends of each
phase winding connected in
series form a closed loop with
each phase 120 electrical
degrees from the other. It
appears as a triangle and
looks like the Greek letter
delta ().

Event

Describes the seven power
quality fault types that will
be recorded and logged by
MasterMind. These are: TOV,
SAG, SWELL, Over Voltage,
Outage.

Ethernet

A network where the
computers are connected
by cables. 10Base?2 are
connected by coaxial cable.
10BaseT and 100BaseT are
connected by twisted pair
cabling.

GUI
Graphical User Interface

IP
Internet Protocol

IP Address

An IP address has two parts:
the identifier of a particular
network on the Internet and
an identifier of the particular
device (which can be a server
or a workstation) within that
network. On the Internet itself
—that is, between the router
that move packets from one
point to another along the
route — only the network part
of the address is looked at.

LAN
Local Area Network

LCD
Liquid Crystal Display

LED

Light Emitting Diode, a
semiconductor that emits
light when current passes
through it.

Local IP

The IP address used to
connect to a device from
within a Local Access
Network.

Modbus

Modbus protocol is defined
as a master/slave protocol,
meaning a device operating
as a master will poll one or
more devices operating as a
slave.

Multidrop
Network based on a master/
client architecture.

Protocol

A standard procedure for
regulating data transmission
between computers.

RS-485

EIA-485, also known as
TIA/EIA-485 or RS-485,

is a standard defining the
electrical characteristics

of drivers and receivers

for use in balanced digital
multipoint systems. EIA-
485 only specifies electrical
characteristics of the driver
and the receiver. It does not
specify or recommend any
communications protocol.
EIA-485 enables the
configuration of inexpensive
local networks and multidrop
communications links.

RTC

Real Time Clock. Itis a
battery-powered clock that is
included in a microchip in a
computer.

RTU

Remote Terminal Unit. Serial
Modbus connections can use
this transmission mode. This
format uses binary coding
which makes the message
unreadable when monitoring,
but reduces the size of each
message which allows for
more data exchange in the
same time span.

Sag

An RMS reduction in the

ac voltage, at the power
frequency, for durations from
a ¥ cycle to a few seconds.
Ref. IEEE 1100.
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SPD (Surge Protective Device)
Electrical devices typically
installed in power distribution
panels, process control
systems, communications
systems, and other heavy-
duty industrial systems, for
the purpose of protecting
against electrical surges

and spikes, including those
caused by lightning.

Surge

A surge is a transient voltage
or current with a duration of a
few microseconds.

Swell

A temporary increase in the
rms value of the voltage

or current of more than

10 percent of the nominal
voltage, at the power
frequency, for any duration
from 1/2 cycle to 1 minute.

TCP

Transmission Control
Protocol (Used in TCP/IP data
transmission in Internet)

TCP/IP

Transmission Control
Protocol/Internet Protocol.
This is the standard now
widely in use for computers
to communicate on networks,
especially the internet.

TOV

Temporary Over Voltage, less
duration than 1 minute. Less
duration than a Swell, Sag or
dropout for logging purposes.

URL

A Uniform Resource Locator:
the address of a webpage,
ftp site, audio stream or other
Internet resource.
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5 Year Limited Warranty

DEHN warrants the MasterMind Advanced Monitoring Product
(the “Product”), shall meet applicable industry standards and
specifications and be free from defects in materials and/or
workmanship. Should any failure of the Product to conform to this
warranty appear within five (5) years from the date of the purchase
of the Product, DEHN shall either repair or replace the defective
Product, or part thereof, upon return to DEHN manufacturing
facility in Richmond, Virginia with transportation charges prepaid.

DEHN shall have no liability under this warranty for any problems
or defects directly or indirectly caused by misuse of the Product,
alteration of the Product (including removal of any warning labels),
accident, neglect or improper installation, application, operation, or
repair of the Product.

THE WARRANTY STATED HEREIN IS THE SOLE AND EXCLUSI-
VE WARRANTY ® FOR CURRENT TECHNOLOGY PRODUCTS,
AND IS IN LIEU OF ALL OTHER EXPRESS AND IMPLIED WAR-
RANTIES. DEHN SPECIFICALLY DISCLAIMS ALL OTHER
EXPRESS AND IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE. Installation,
operation, or use of the Product for which this warranty is issued
shall constitute acceptance of the terms hereof.

The liability of DEHN under this warranty is expressly limited to the
replacement or repair of the defective Product or the defective part
thereof, at DEHN sole option.

IN NO EVENT SHALL DEHN BE LIABLE FOR SPECIAL, INCIDEN-
TAL, OR CONSEQUENTIAL DAMAGES OF ANY KIND OR
CHARACTER. IN NO EVENT WILL DEHN LIABILITY EVER
EXCEED THE PURCHASE PRICE PAID FOR SUCH DEFECTIVE
PRODUCT.

This warranty is not transferable and may only be enforced by the
purchaser. Claims under this warranty must be submitted to
Current Technology® within thirty (30) days of discovery of any
MasterMind product defect.

. ____________________________________________________________________________________________________|
Warranty Period

. ____________________________________________________________________________________________________|
MasterMind™ 5 Years from original date of purchase
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[Ims [Ime [Ims [ ]mee

Date of Purchase

Date Installed

Installer

Administrator

Administrator Contact Information

Phone

@
5
D,

dehn.us

DEHN Inc.

500 S Main Street, Suite 115
Mooresville, NC 28115

USA

We reserve the right to make technical changes or
modify the contents of this document without prior
notice. With regard to purchase orders, the agreed
particulars shall prevail. DEHN Inc. does not accept
any responsibility whatsoever for potential errors or
possible lack of information in

this document.

We reserve all rights in this document

and in the subject matter and illustrations contained
therein. Any reproduction or utilization of its
contents - in whole or in parts - is forbidden
without prior written consent of DEHN Inc.
Copyright© 2025 DEHN.

Allrights reserved.
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