Configuration Record Forms: Appendix - A

Configuration Record Forms

This Appendix contains photocopy-ready forms *

for recording the configuration and setting of the
M-3430 Generator Protection Relay. The forms
can be supplied io field service personnel for con-
figuring the relay, and kept on file for future ref-
erence. Examples of the suggested use of these
forms are illustrated in Chapter 2, Application
and Chapter 3, Operation.

A copy of the Relay Configuration Table (page
A-2), discussed in Section 2.2, Configuration,
Functions is provided to define and record the
blocking inputs and output configuration. For each
function; check if DISABLED or check the out-
put contacts to be operated by the function, and
check the inputs designated fo block the function
operation.

The Communication Data & Unit Setup Record
Form reproduces the Communication and Setup
unit menus. This form records definition of the
parameters necessary for communication with the
relay, as well as access codes, user logo (identi-
fying) lines, date & time setting, and front panel
display operation.

EXAMPLES:

59 #1 PHASE OVERVOLTAGE
disable enable

08 07 06 05 04 03 02 o1

p»

[59 #1 RELAY OUTPUT ]

59 #1 BLOCK INPUT
fl i6 1i5 i4 i3

The Functional Configuration Record Form re-
produces the Configure Relay menus (including
the Setup Relay submenu) accessible via M-3800A
IPScom™ Communication Software or the optional
M-3931 HMI front panel module. For each func-
tion or setpoint, refer to the configuration you have
defined using the Relay Configuration Table, and
circle whether it should be enabled or disabled,
the output contacts it will activate, and the inputs
that will block its operation.

The Setpoint & Timing Record Form aliows re-
cording of the specific values entered for each
enabled setpoint or function. The form follows the
main menu selections of the relay.

The “AS SHIPPED” data forms illustrate the fac-
tory settings.

PICKUP
Volts

(59 #1

DELAY
Cycles

[59 #1
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Check each box applicable : v

FUNCTION

OUTPUTS
7 6 5 4 3

#1
24 DEF

#2

#1
27

#2

#1
27TTIN

#2

#1
32

#2

#1
40

#2

DEF
46

INV
50727
50BF

#1
59

#2

#1
59N

#2
60FL

#1

#2
81

#3

#4
87
EXT 1
EXT 2

(See page A-1 for information on using this table.)

Legend:
D disabled OUPUTS  Designated function output(s)
fl  Function blocked by fuse loss INPUTS Designated function blocking input(s)

A-2

Table A-1 Relay Configuration Table
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KEY TO INPUT DATA RECORD FORMS

A.

H.

Allunshaded [ _____| screens shown on forms require data inputs. Whatever is in that screen
when ENTER button is pushed (see Figure A-1) will be installed in the M-3430 relay.

Allshaded [T | screens are either menu screens which have horizontal choices (made
with right/left arrows) or screens displaying a result of a choice previously made.

Dotted boxes | _ _ __ __ 1 enclose screens which bound areas that pressing ENTER will

permit movement within. In order to move out of one of the dotted boxes it is necessary to either
push EXIT or make a menu choice change using the Right/Left arrow.

The Up/Down arrows only adjust value or letter (lower/upper case) inputs; they do not move
within the menus or between menu displays.

The Right/Left arrows are used only to make horizontally displayed choices. These can be either
menu choices or input value digit choices. The previous choice or location in a menu is highlighted
immediately.

The ENTER button records the setting change and moves down within a menu. The operator will
notice that after the last menu item, ENTER moves to the top of the same menu but does not
change menu positions.

Pushing EXIT at any time will exit the display screen to the last screen containing a horizontal
choice. (Return to the preceding menu).

0 0

BECKWITH ELECTRIC CO.
M-3430

o
& =
9

Figure A-1 Human-Machine Interface Module

The symbol > or < in a screen indicates additional horizontal menu choices are available in the
indicated direction. As previously described, the Right/Left arrows will move the operator to those
additional choices.
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COMMUNICATION

< COMM setup exit

I COM1 SETUP
COM1 com2 com3 com-adr-

COM1 BAUD RATE
I « baud_4800 baud_9800

| COM2 ‘SETUP
comt COM2 com3 com_adr-

I COM2 BAUD RATE
< baud_4800 baud_9800

(;COMZ DEAD SYNC TIME
MS

I COM2 PROTOCOL
beco2200 MODBUS

| "com2 PARITY
none odd even

| (com3 SeTuP
|{ comt com2 COM3 com_adr-

I
| (" COM3 BAUD RATE

|\ < baud_4800 baud_9600

MS
I

I[coms PROTOCOL

beco2200 MODBUS

| [ COM3 PARITY
| \ NONE odd even

)
. )
|
)

| [ COMMUNICATION ADDRESS
I comi com2 com3 COM_ADR-

SETUP UNIT
<« comm SETUP exit
| SOFTWARE VERSION

I VERS sn access number - I

| 'SOFTWARE VERSION I
I D-0032V02.00.13 I

___________ |

___________ =1
; SERIAL NUMBER |
I veérs SN access number -
| 'SERTAL NUMBER I
N I
-
o e —m— S —m |

I ALTER ACCESS CODES |
|\ vers sn ACCESS number - |

I ENTER ACGCESS CODE I
I LEVEL#1 level#2 level#3 |

lCever #1 I
I I
I I

| ENTER ACCESS CODE |
|\ level#1 LEVEL#2 level#3 ]|
I

: LEVEL #2 |
S m—— I
I(FNTER ACCESS CODE I

| 1evel#1 level#2 LEVEL#3 ||

| LEVEL #3 1
N —

B}

USER CONTROL NUMBER I
I

| USER CONTROL NUMBER
I vers sn access NUMBER

Figure A-2 Communication Data & Unit

A-4

Setup Record Form (1 of 2)

-
| USER LOGO LINE 1 |
< LOGO1 logo2 out alrm- j|

I
|[USER LOGO LINE f ;

| |

| "USER LoGO LINE 2 |
« logoi LOGO2 out alrm- |l
|

|(USER LOGO LINE 2 |
I

r
| { CLEAR OUTPUT COUNTERS
I « logo1l logo2 OUT alrm- I

CLEAR OUTPUT COUNTERS I
| PRESS ENTER KEY TO CLEAR

| ( CLEAR ALARM COUNTER
! « logot logo2 out ALRM- ]

PRESS ENTER KEY TO CLEAR]I

I(?LEAR ALARM COUNTER |
L

DATE & TIME
I «TIME disp cont okled - ;

DATE & TIME |
: 01-Jan-2001 12:00:00 I

| (DATE & TIME I
l YEAR

DATE & TIME
| JAN feb mar apr may — I
| DATE & TIVE
: DATE I
| (DATE & TIME I
|| SUN mon tue wed thu -
| (DATE & TIME ;
I HOUR
} DATE & TIME
| MINUTES I
| (DATE & TIME I
| SECONDS |
L e e 4




r-—--m—-—_n—-—nm-m_ =1
I

LCD DISPLAY BLANKING
« time DISP cont okled— |

‘o =) (=)

CD DISPLAY BLANKING I
isable enable I

LCD CONTRAST ADJUSTMENT
« time disp CONT okled- |

[LCD CONTRAST ADJUSTMENT

l
- |
e —————— 1

RELAY OK LED FLASH
«time disp cont OKLED = |

RELAY OK LED FLASH I
disable enable |

CLEAR ERROR CODES |
« ERROR diag I

LEAR ERROR CODES |
RESS ENTER KEY TO CLEAR ]|

e

DIAGNOSTIC MODE |
« error DIAG |

|

l

| M NOTE: See Section 6.2, Di- |

| agnostic Test Procedures, for |
more information.

Configuration Record Forms: Appendix - A

Figure A-2 Communication Data & Unit Setup

Record Form (2 of 2)
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CONFIGURE RELAY

VOLTAGE RELAY

K__,g

e e e —— ——

|| 59 #1 PHASE OVERVOLTAGE
disable enable

| (59 #1
} f1 i6
|[ 59 #1
| 08 07

I 59 #2 PHASE OVERVOLTAGE
I disable enable

BLOCK INPUT
i5 i4 i3 i2 it

RELAY OQUTPUT
06 05 04 03 02 o1

N AN AN

|| 59 #2 BLOCK INPUT
I fl i6 i5 i4 i3 i2 it

| 59 #2 RELAY OUTPUT
I 08 07 06 05 04 03 02 o1

|| 59N #1 NEUTRAL OVERVOLT
[ disable enable

—

| 59N #1 BLOCK INPUT
f1 i6 i5 i4 i3 i2 it

N

|[ 59N #1 RELAY OQUTPUT
| 08 07 06 05 04 03 02 o1

I 59N #2 NEUTRAL OVERVOLT
disable enable

I
59N #2 BLOCK INPUT
fl i6 i5 i4 i3 i2 it

08 07 06 05 04 03 02 ol

N2 A Y A N

I(59N #2 RELAY OUTPUT

r__
I
I
I
I
I
I
I
I
I
I
I
L

7 #1 PHASE UNDERVOLTAGE I
isable enable
I
I

)

7 #2 PHASE UNDERVOLTAGE I
isable enable
;)I

27 #2 RELAY OUTPUT I
08 07 06 05 04 03 02 Of J

7 #1 BLOCK INPUT
1 i6 i5 i4 i3 i2 i1

#1 RELAY OUTPUT
07 06 05 04 03 02 of

7 #2 BLOCK INPUT
1 i6 i5 i4 i3 i2 i1

- CONFIGURE RELAYS

. & CONFIG stat -

27TN #1 NEUTRL UNDERVOLT
disable enable

27TN #1 BLOCK INPUT
fl i6 i5 i4 i3 i2 i1

27TN #1 RELAY OUTPUT
08 07 06 05 04 03 02 of

27TN #2 NEUTRL UNDERVOLT
disable enable

27TN #2 BLOCK INPUT
fl i6 i5 i4 i3 i2 it

8 07 06 05 04 03 02 o1

L\

(ﬁ7TN #2 RELAY OUTPUT
0

CONFIGURE RELAY.
< CURRENT_RELAY -

-
|{46DT NEG SEQ CURRENT DEF|
| disable enable

{ 46DT BLOCK INPUT }
I fl i6 i5 i4 i3 i2 id

|( 46DT RELAY OUTPUT I
|Lo8 07 06 05 04 03 02 o1
L.

| 46IT NEG SEQ CURRENT INVI
| disable enable |
{ 46IT BLOCK INPUT I
| f1 i6 i5 i4 i3 i2 it |
| (46IT RELAY OUTPUT I
I 08 07 06 05 04 03 02 of I

l 87 DIFFERENTIAL CURRENT I
| disable enable

} 87 BLOCK INPUT I
‘ fl i6 i5 i4 i3 i2 it I
| (87 RELAY OUTPUT I
I 08 07 06 05 04 03 02 o1 ||

| 50/27 INADVERTENT ENRGNG

|\ disable enable |
I |
I 50/27 BLOCK INPUT I
‘ fl i6 i5 i4 i3 i2 i1

|(50/27 RELAY OUTPUT
[\ o8 07 06 05 04 03 02

| ( 50BF BREAKER FAILURE |
| disable enable I

| “50BF BLOCK INPUT I
f1 i6 i5 i4 i3 i2 i1 I
|

| { 50BF RELAY OUTPUT
I 08 07 06 05 04 03 02

Figure A-3 Functional Configuration Record Form (1 of 3)



CONFIGURE RE

EQUENC

[§1 #1 FREQUENCY

e e o e e e e e e e e e e e e e e e o i St S o S i i 2 o e . e . ]

disable enable

#1
1 i6

BLOCK INPUT
i5 i4 i3 i2 it

#1
8 07

RELAY OUTPUT
06 05 04 03 02

o
g

#2 FREQUENCY
isable enable

#2
i6

BLOCK INPUT
i5 i4 i3 i2 it

&
(o
6
(

#2
8 07

RELAY OUTPUT
06 05 04 03 02

o
—

81 #3 FREQUENCY
dlsable enable

81
1l

#3
i6

BLOCK INPUT
i5 i4 i3 i2 i1

(‘81
08

#3
07

RELAY OUTPUT
06 05 04 03 02

o
-

81 #4 FREQUENCY
dlsable enable

81 #4 BLOCK INPUT
fl i6 i5 i4 i3 i2 it

(

l 81 #4 RELAY OUTPUT
|\ 08 07 06 05 04 03 02

| B NOTE: If a function is DISABLED, the
input screens for that function will not
I be displayed.

] After the left or right arrow button is used
] to underline an input or output, the up
or down arrow button must be pressed
to select the input or output. Upper case
letters indicates selection. Only selec-
tions in upper case will be recorded
when ENTER is pressed. If no outputs
are recorded for a function, that func-
I tion will be DISABLED.

Figure A-3 Functional Configuration Record Form (2 of 3)

1
I
I
I
|
I
I
I
I
I
o
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CONFIGURE RELAY
_©LOSS _OF FIELD RELAY-

|[24DT #1 VOLTS/HZ DEF | || 40 #1 LOSS OF FIELD
} disable enable || disable enable

| (G207 #1 BLOCK INPUT } : 40 #1 BLOCK INPUT
f1 i6 i5 i4 i3 i2 i1 L] fl i6 i5 i4 i3 i2 i1
24DT #1 RELAY OUTPUT | 1( 40 #1 RELAY ouTPUT
08 07 06 05 04 03 02 o1 )| I\ 08 07 06 05 04 03 02 of

40 #2 LOSS OF FIELD

4DT #2 VOLTS/HZ DEF I
disable enable

isable enable ||

40 #2 BLOCK INPUT
fl 16 i5 14 i3 i2 it

4DT #2 BLOCK INPUT
1 i6 i5 i4 i3 i2 i1

24DT #2 RELAY OUTPUT | |
l

40 #2 RELAY OUTPUT
08 07 06 05 04 03 02 o1

4IT VOLTS/HZ DEF
isable enable |

N
i

CONFIGURE RELAY

@PHASE DISTANCE. RELAY—

4IT BLOCK INPUT
1 i6 i5 i4 i3 i2 it

1 #1 PHASE DISTANCE
isable enable

1 #1 BLOCK INPUT

fl i6 i5 i4 i3 i2 it

2
0

1 #1 RELAY OUTPUT
8 o7 06 05 04 03 02 of

T

1 #2 PHASE DISTANCE

/_' .

2
] 32 #1 DIRECTIONAL POWER (élsable enable
| \C disable enable )
I 21 #2 BLOCK INPUT
l 32 #1 BLOCK INPUT ) fl i6 i5 i4 i3 i2 i1t
\fl i6 i5 i4 i3 i2 it Y
l 21 #2 RELAY OUTPUT
| (32 #1 RELAY OUTPUT A 08 07 06 05 04 03 02 Of
| (08 07 06 05 04 03 02 01 ) T T J
| [
1 2 #2 DIRECTIONAL POWER ) CONFIGURE RELAY
| isable enable ) «V. T FUSE LOSS RELAY-
: 32 #2 BLOCK INPUT A | 60FL V.T. FUSE LOSS |
l fl i6 i5 i4 i3 i2 it | disable enable l
l 32 #2 RELAY OUTPUT N : 60FL BLOCK INPUT :
| lo8 07 06 05 04 03 02 ol ) f1 i6 i5 i4 i3 i2 it
g ————————— 4| |
l 60FL RELAY OQUTPUT l
I 08 07 06 05 04 03 02 ot ) |
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CONFIGURE RELAY - CONFIGURE :RELAY
«EXTERNAL RELAY- - «SETUP. RELAY=

EXT #1 EXTERNAL
disable enable

I
I EXT #1 BLOCK INPUT
fl i6 i5 i4 i3 i2 i1

| (EXT #1 RELAY OUTPUT
| lo8 07 06 05 04 03 02 o1

EXT #2 EXTERNAL
| disable enable
l

| EXT #2 BLOCK INPUT
fl i6 i5 i4 i3 i2 i1

EXT #2 RELAY OUTPUT
I 08 07 06 05 04 03 02 of

A-8

OMINAL VOLTAGE
OLT curr vt mag d_ytx -

q
< =2

NOMINAL VOLTAGE
VOLTS

NOMINAL CURRENT
volt CURR vt mag d_ytx-

NOMINAL CURRENT
AMPS

| (V.T. CONFIGURATION

| volt curr VT mag d_ytx-
l

l

V.T. CONFIGURATION
line-1line line-ground -

59/27 MAGNITUDE SELECT
volt curr vt MAG d_ytx-

DELTA-Y TRANSFORM
volt curr vt mag D_YTX-

ELTA-Y TRANSFORM
isable enable

oo

| (RELAY SEAL-IN TIME
l «SEAL in vt_p vt_n -
|
I

(=

ELAY SEAL-IN TIME
CYCLES

«seal IN vt_p vt n-

(?CTIVE INPUT STATE
I

|(ACTIVE INPUT OPEN/close l
Ili6 i5 i4 i3 i2 i1

V.T. PHASE RATIO |
| «<seal in VT_P vt_n- '

|(V.T. PHASE RATIO |

| V.T. NEUTRAL RATIO |
l <seal in vt_p VT_N- |

‘(?.T. NEUTRAL RATIO :
1

ro T T T T T T
(C.T. PHASE RATIO |

«CT_P ct_n-
o

(C.T. PHASE RATIO |

C.T. NEUTRAL RATIO |
«ct_p CT_N- '

-

Figure A-3 Functional Configuration Record Form (3 of 3)



VOLTAGE RELAY
VOLTcurrfreq v/hz pwr%

59 PHASE OVERVOLTAGE
PHASE_OVER nutrl_over

59 #1 PICKUP I
YOLTS }

59 #1 DELAY |
___ CYCLES |

|

I 59 #2 PICKUP !
I VOLTS |
| (59 #2 DELAY |
I CYCLES I
e e —————— .l
ro——————— o = |

| ( 59N NEUTRAL OVERVOLTAGE | |
| { phase_over NUTRL_OVER

I
|( 59N #1 PICKUP

‘ VOLTS
} 59N #1 DELAY l
I CYCLES |
| (‘59N #2 PICKUP I
I VOLTS |
[ I
| (59N #2 DELAY |
| CYCLES |
e o o o o e e e — - — ol
e ———_————— T -1
| (27 PHASE UNDERVOLTAGE |
| | <PHASE_UNDER nutrl_undr |
I I
|27 #1 PICKUP I
_—___ voLTs |
| 27 %1 DELAY I
} CYCLES {
27 #2 PICKUP I
I VOLTS |
| |
| (27 #2 DELAY |
| CYCLES |
e e o e e — —— — — — — — |

M NOTE: If a function is DISABLED,

I the input screens for that function will I

not be displayed

L—_——__—--—-—J

Figure A-4 Setpoint & Timing Record Form (1 of 3)
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| 27TN NEUTRAL UNDERVOLT
I phase_under NUTRL_UNDER

| 27TN #1 PICKUP
I VOLTS

| 27TN #1 DELAY
I CYCLES

|(27TN #2 PICKUP
VOLTS

I
|(27TN #2 DELAY

I CYCLES

' 27TN UNDER VOLT INHIBIT
VOLTS

::T:T/ S\ /|

[(27TN UNDER POWER INHIBIT)|
|| disable enable

CURRENT RELAY .
voltCURRfreq v/hz pwra'

r w
| (46 NEG SEQ OVERCURRENT )|
I NEG_SEQ diff_over - |

| (2607 PICKUP |
I % I
I I
| (46DT DELAY |
| CYCLES |

: 461IT PICKUP :

%
| N\"—— |
| (261T TIME DIAL I

| 46IT MAX DELAY |
I CYCLES I

| (87 DIFFERENTIAL OVERCURR I
| < neg_seq DIFF_OVER -

I
| (87 PICKUP

I
| wes |
{[?7 SLOPE ):
I I
| (87 DELAY |
I CYCLES I
- |

-
[ 50/27 INADVERTENT ENRGNG I
‘ « INADVNT_ENG brk_fail |

_ AWPS I
I I
|(50/27 VOLTAGE CONTROL 1

:(50/27 PICKUP |

, VOLTS I
| 50/27 PICKUP DELAY |
: CYCLES :
| (50/27 DROPOUT DELAY I
| CYCLES ;
O |
re |

|( 50BF BREAKER FAILURE |
|\ «inadvtnt_eng BRK_FAIL 1

| |
50BF NEUTRAL ELEMENT |
I disable enable ’

I 50BF NEUTRAL PICKUP l
: AMPS }
I 50BF PHASE ELEMENT

|| disable enable

|( 50BF PHASE PICKUP
| AMPS

I i6 i5 i4 i3 i2 i1

|(50BF OUTPUT INITIATE
08 07 06 05 04 03 02 ot

|( 50BF DELAY
| CYCLES

|

|

I
J I
|

: 50BF INPUT INITIATE :j:
I

|

|

|
JI
|
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FREQUENCY RELAY ﬁ
volt curr FREQ v/hz pwr—>

HZ

l [,
}[%1 #1
|

DELAY
CYCLES

}(}1 42

PICKUP
HZ

I
| (81 #2
AN

DELAY
CYCLES

|
I[P1 43

PICKUP
HZ

DELAY
CYCLES

| [81 43
|
|

PICKUP
HZ

81 #4
N
l

DELAY
CYCLES

(24 DEF TIME VOLTS/HERTZ
\DEF“V/HZ inv_v/hz

.

("24DT #1 PICKUP

%

CYCLES

24DT #2 PICKUP

%

[24DT #2 DELAY

|
|
|
|
|
|(24DT #1 DELAY
|
|
|
|
|
I

CYCLES

A-10

24 INV TIME VOLTS/HERTZ |
| def_v/hz INV_V/HZ |

| 241IT PICKUP |

I B I
%

| (241IT CURVE |
| crv#1l crv#2 crv#3 crv#4d |

: 241IT TIME DIAL :

| I
| (241T RESET RATE l
SECONDS I

cPOWER RELAY
. ' “’:freq v[hz‘

32 DIRECTIONAL POWER |
PWR |

32 #1 PICKUP |

32 #1 DELAY |
______ CYCLES ;

32 #2 PICKUP l

32 #2 DELAY |
CYCLES |

|[}o LOSS OF FIELD

LOF

|( 40 #1 DIAMETER
; OHMS

{[%0 #1 OFFSET
I

OHMS

[( 40 #1 VOLTAGE CONTROL
disable enable

|| 40 #1 DELAY
CYCLES

|(40 #2 DIAMETER )|
OHMS

40 #2 OFFSET f
OHMS l

40 #2 VOLTAGE CONTROL I
disable enable |

40 #2 DELAY |
CYCLES

| (40 VOLTAGE CONTROL |
VOLTS l

PHASE“DISTANCE RELAY

21 #1 DIAMETER I
OHMS

21 #1 OFFSET l
OHMS |

21 #1 IMPEDANCE ANGLE I
DEGREES I

21 #1 DELAY |
CYCLES I

Figure A-4 Setpoint & Timing Record Form (2 of 3)



V.1, FUSE LOSS RELAY ,

< lof dist FUSE ext

-
60FL V.T. FUSE LOSS
FUSE

60FL INPUT INITIATE
i6 i5 i4 i3 i2 it

[GOFL DELAY )

CYCLES

)

[}XT #1 INPUT INITIATE
i

6 i5 i4 i3 i2 i1

)
, )
;(XT s
|
)

EXT #2 INPUT INITIATE
i6 i5 i4 i3 i2 it

EXT #2 DELAY
____ CYCLEs

Figure A-4 Setpoint & Timing Record Form (3 of 3)

Configuration Record Forms: Appendix — A
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COMMUNICATION
« COMM setup exit

N p—p————————
1[COM1 SETUP
I

COM1 com2 com3 com-adr

| (" comMi BAUD RATE ;)

|\ < baud_4800 BAUD_9600

|( COM2 SETUP
[ comi. COM2 com3 com_adr

| ~Comz DEAD SYNC TIME
: 50 MS

BEC02200 modbus

b e e e — — — — e
reE=EmmmEEEE=

I(:coms SETUP

NI/ N N

| (coM2 PROTOCOL
I

comi com2 COM3 com_adr

I
|( COM3 DEAD SYNC TIME
I 50 MS

[:COM3 PROTOCOL

I
L BEC02200 modbus

F—— — — — — — — o ——

| ( COMMUNICATION ADDRESS
|| coml com2 com3 COM_ADR
I

| "comm AcCCESS GCODE
[l « Accss
|
| (COMM ACCESS CODE
| 9999

L e e o e - - ——— —

A-12

'SETUP UNIT

< comm SETUP ‘exit
ro-——— " |
| SOFTWARE VERSION Y
I VERS sn access number~%/|
| SOFTWARE VERSION N |
| D-0032v02.00.13 I
S —
[© o o —————— T T T -1
| SERIAL NUMBER 1
I vers SN access number "9/1
| SERIAL NUMBER Y
|| XXX )1
e e e e e e —— .|
r—ee—-_-__—_——__ -

: ENTER ACCESS CODE

I LEVEL#1 level#2 level#3

| CEvEL #1

| 1111

|

|(ENTER ACCESS CODE :

|\ level#1 LEVEL#2 level#3

: LEVEL #2

2222

I
l[ENTER ACCESS CODE

|| 1evel#1 level#2 LEVEL#3
|

| LEVEL #3
| 9999

USER CONTROL NUMBER

T T ———— -1
I
I vers sn access NUMBER - |

| (USER CONTROL NUMBER |

r 1
| USER LOGO LINE 1 |
|l € LOGO1 logo2 out alrm- |

]I

|
| (USER LOGO LINE 2 |
« logo1 LOGO2 out alrm- |

I
I USER LOGO LINE 1
I BECKWITH ELECTRIC CO.

| (USER LOGO LINE 2 |
|| M-3430

| { CLEAR OUTPUT COUNTERS
I « logol logo2 OUT alrm— ’

| "CLEAR OUTPUT COUNTERS I

-
| { CLEAR ALARM COUNTER |
[ logo1 logo2 out ALRM- I

| "CLEAR ALARM COUNTER |
PRESS ENTER KEY TO CLEAR|I
L. 4

e S T T s 1
DATE & TIME

I
I «TIME disp cont okled - I

| DATE & TIME |
: 01-Jan-2001 12:00:00 l

I
)

| (DATE & TIME ‘J;
| I

| 01 Date
|
I
I

| 'DATE & TIME
| 01 Year

DATE & TIME
| JAN feb mar apr may -

| (DATE & TIME
|| SUN mon tue wed thu -

DATE & TIME |
I 01 Hour |
{ DATE & TIME :
I 01 Minutes I
| (DATE & TIME |
| 01 Seconds I
T dl

Figure A-5 Communication Data & Unit Setup: As Shipped (1 of 2)



LCD DISPLAY BLANKING l
« time DISP cont okled- |

o

CD DISPLAY BLANKING l
isable ENABLE

-
LCD .CONTRAST ADJUSTMENT |
« time disp CONT okled—

(%CD CONTRAST ADJUSTMENT;)
6 I

RELAY OK LED FLASH |
«time disp cont OKLED - |

ELAY OK LED FLASH l
isable ENABLE |

[oRgs ]

CLEAR ERROR CODES |
< ERROR diag |

CLEAR ERROR CODES l
PRESS ENTER KEY TO CLEAR] |

29 (7o)

DIAGNOSTIC MODE |
« error DIAG |

M NOTE: See Section 6.2, Di-
agnostic Test Procedures, for l
more information.

F—_———
(r o)

Configuration Record Forms: Appendix ~ A

Figure A-5 Communication Data & Unit Setup: As Shipped (2 of 2) A-13
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isable ENABLE

(59 #1 PHASE OVERVOLTAGE:)
d

59 #1 BLOCK INPUT
1 i6 i5 i4 i3 i2 i1

59 #1 RELAY OUTPUT
08 07 06 05 04 03 02 0Of

l

[( 59 #2 PHASE OVERVOLTAGE
|\ D

I

ISABLE enable

59N #1 NEUTRAL OVERVOLT
disable ENABLE

| 59N #1 BLOCK INPUT
[\fl i6 i5 i4 i3 i2 it

| 59N #1 RELAY OUTPUT
08 07 06 05 04 03 02 O1

[{ 59N #2 NEUTRAL OVERVOLT
|\ DISABLE enable
L

(27 #1 PHASE UNDERVOLTAGE
|{ disable ENABLE

| 27 #1 BLOCK INPUT
l FL i6 i5 i4 i3 i2 It

| 727 #1 RELAY OUTPUT
|| 08 07 06 05 04 03 02 of

I
27 #2 PHASE UNDERVOLTAGE
] DISABLE enable

N I T

| 27TN #1 NEUTRL UNDERVOLT
| disable enable

! 27TN #1 BLOCK INPUT

| fl i6 i5 i4 i3 i2 if

I 27TN #1 RELAY OUTPUT
08 o7 06 05 04 03 02 of

I 27TN #2 NEUTRL UNDERVOLT
|l DISABLE enable

- \\_,/ ___/

A-14

. CONFIGURE RELAYS
« CONFIG stat =
CONFIGURE RELAY
CURRENT RELAY -

46DT NEG SEQ CURRENT
disable ENABLE

4

f

N

DE

TV

6DT BLOCK INPUT
1 i6 i5 i4 i3 i2 it

46DT RELAY OUTPUT
08 07 06 05 04 03 02

Q
—

=
A AN S N N

46IT NEG SEQ CURRENT
disable ENABLE

461IT BLOCK INPUT
fl i6 i5 14 i3 i2 I1

8 07 06 05 04 03 02

(i6IT RELAY OUTPUT

7 DIFFERENTIAL CURRENT
isable ENABLE

CONFIGURE RELAY
« FREQUENCY_RELAY -

81 #1 FREQUENCY
disable ENABLE

81 #1
\fl i6

BLOCK INPUT
i5 i4 i3 i2 I

-
l

|

e

|

|

| (81 #1 RELAY OUTPUT

: | 08 07 06 05 04 03 02 O0f
|

|

l

l

|

l

l

81 #2 FREQUENCY
\DISABLE enhable

81 #3 FREQUENCY
DISABLE enable

—

81 #4 FREQUENCY
DISABLE enable

CONFIGURE RELAY
«<VOLTS: PER HERTZ RELAY-

h o)

7 BLOCK INPUT
1 i6 i5 i4 i3 i2 i1

-h O jo R e )

4DT #1 VOLTS/HZ DEF
isable ENABLE

rm]
|
|
|
|
!
|
!
|
|
|
.

8 07 06 05 04 03 02 01

N AN N/

(%7 RELAY OUTPUT

50/27 INADVERTENT ENRGNG
disable ENABLE

NN

1 i6 i5 i4 i8 i2 it

[

l

|

|[§O/27 BLOCK INPUT
N

l

|

8 07 06 05 04 03 02 ot

___J\

(50/27 RELAY OUTPUT
0

50BF BREAKER FAILURE
disable ENABLE

f1 i6 i5 i4 i3 i2 ii

|
|
i(ﬁOBF BLOCK INPUT
|
(5
|

50BF RELAY OUTPUT
08 07 06 05 04 03 02 ot

4DT #1 BLOCK INPUT I
f1 i6 i5 i4 i3 i2 It

N

24DT #1 RELAY OUTPUT
08 07 06 05 04 03 02 01

(o )

4DT #2 VOLTS/HZ DEF |
ISABLE enable |

4IT VOLTS/HZ INV |
isable ENABLE

41T BLOCK INPUT l
1 i6 i5 i4 i3 i2 I1 I

= N [@ X \v] jws B\ V]

241IT RELAY OUTPUT
08 07 06 05 04 03 02 01

(o™

Figure A-6 Functional Configuration Record Form: As Shipped (1 of 2)



CONFIGURE RELAY
<POWER_RELAY~>

\gisable ENABLE

#1 BLOCK INPUT
1 i6 i5 i4 i3 i2 I1

J
(32 #1 RELAY OUTPUT
\98 07 06 05 04 03 02 01

#2 DIRECTIONAL POWER
\PISABLE enable

-

" CONFIGURE RELAY
_ <L0SS_OF_FIELD_RELAY-

-
|( 40 #1 LOSS OF FIELD :)

| disable ENABLE

BLOCK INPUT
i5 i4 i3 i2 I1

RELAY OQUTPUT
06 05 04 03 02 01

LOSS OF FIELD :j

JHE RELAY
e s e

r
|( 21 #1 PHASE DISTANCE
disable ENABLE

:(121 #1 BLOCK INPUT

| fl i6 i5 i4 i3 i2 I1

’(:21 #1 RELAY OUPUT

08 07 06 05 04 03 02 01

|( 21 #2 PHASE DISTANCE
|l DISABLE enable

Figure A-6 Functional Configuration Record Form: As Shipped (2 of 2)

Configuration Record Forms: Appendix — A

CONFIGURE RELAY -
€V.T. FUSE_LOSS_RELAY-

-
60FL V.T. FUSE LOSS
| disable ENABLE

l 60FL BLOCK INPUT
fl i6 i5 i4 i3 i2 I1

|( 60FL RELAY OUTPUT
| 08 07 06 05 04 03 02 01

e o e e e e —— o ————— -
CONFIGURE RELAY
\€~EXTERNAL_RELAY—>
___________ A

(EXT #1 EXTERNAL
\DISABLE enable

("EXT #2 EXTERNAL
\DISABLE enable

] ,
[NOMINAL VOLTAGE

VOLT curr vt mag d_ytx-

|
| ( NOMINAL VOLTAGE
| 120 VOLTS

| { NOMINAL CURRENT
volt CURR vt mag d_ytx-

|
| (NOMINAL CURRENT
| | 5.00 AMPS

| ( V-T. CONFIGURATION
volt curr VT mag d_ytx-

I
| V.T. CONFIGURATION
| | LINE-LINE line-ground -

59/27 MAGNITUDE SELECT
volt curr vt MAG d_ytx-

59/27 MAGNITUDE SELECT
RMS dft

r—o-o.—e—e—ee———— T 1
| (DELTA-Y TRANSFORM |
l volt curr vt mag D_YTX- I
| ('DELTA-Y TRANSFORM |
|| DISABLE enable |
e o o o e e T T -

r--—_— = 1
l RELAY SEAL-IN TIME

! « SEAL in vt_p vt_n-=

| (RELAY SEAL-IN TIME

| (ACTIVE INPUT STATE
| < seal IN vt_p vt_n-

| (ACTIVE INPUT OPEN/close
|lie i5 i4 i3 i2 It

|[V.T. PHASE RATIO
l « seal in VT_P vt_n=

l(v.T. PHASE RATIO ‘]

I 1.0:1

(V.T. NEUTRAL RATIO 1
(&seal in vt_p VT_N- l

(V.T. NEUTRAL RATIO l
1.0:1 |

L\ ___________ .
r—m——— T L

|(C.T. PHASE RATIO |
[\fCT_P ct_n= l
|

C.T. PHASE RATIO ‘
10:1 l

C.T. NEUTRAL RATIO |
|Lcctp CT_N- '

l C.T. NEUTRAL RATIO I
| 10:1 |

A-15
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_VOLTAGE RELAY
_VOLT curr freq v/hz pw

P>

——————————— 1
59 PHASE OVERVOLTAGE
PHASE. OVER nutrl_over -

59 #1 PICKUP
132 Volts

|( 59 #1 DELAY
|| 30 Cycles

| [ 59N NEUTRAL OVERVOLTAGE
| \ phase_over NUTRL: OVER =

|

|
: 59N #1 PICKUP :
I 10.0 Volts ‘
| (59N #1 DELAY I
[l 30 cycles I
L.

N/

s —— e e e e = o T
27 PHASE UNDERVOLTAGE
«<PHASE _UNDER nutrl_unde

27 #1 PICKUP
108 Volts

27 #1 DELAY
30 Cycles

27TN NEUTRAL UNDERVOLT
«phase_under :NUTRL_UNDER

27TN #1 PICKUP
1.2 Volts

I

I

I

I

I

I[%?TN #1 DELAY
! 30 Cycles
| (2
I(é
I

I

I

7TN UNDER VOLT INHIBIT
00 Volts

27TN UNDER POWER INHIBIT
DISABLE enable

N

A-16

"CURRENT RELAY

volt CURR freq v/hz pwr—
P —

| 46 NEG SEQ OVERCURRENT
I NEG_SEQ diff_over -

50BF BREAKER FAILURE
«inadvnt_eng BRK_FAIL

: 46DT PICKUP
| 10%

50BF NEUTRAL ELEMENT
disable ENABLE

|(46DT DELAY
Il 120 Cycles

50BF NEUTRAL PICKUP
1.00 Amps

461IT PICKUP
I 50%

OBF PHASE ELEMENT

| 46IT TIME DIAL
I 25

OBF PHASE PICKUP

5
[&isable ENABLE
5
1.00 Amps

[(46IT MAX DELAY
|{ 10,000 Cycles

50BF INPUT INITIATE
i6 i5 i4 i3 i2 it

50BF OUTPUT INITIATE

ey
|[{ 87 DIFFERENTIAL OVERCUR

|\ neg_seq DIFF_OVER -

T

08 07 06 05 04 03 02 o1

|(50/27 INADVERTANT ENERG

I
I
[ || ( 50BF DELAY
| 87 PICKUP I 30 Cycles
‘ 0.50 Amps '
|(87 sLopE I
25% :
[(87 DELAY /(8
[\2 cycles [\ F
S
r—————————— g (51 #1 PICKUP
5

|\ < INADVNT_ENG brk_fail

-

7.00 Hz

{ 50/27 PICKUP

(3:00 Amps

81 #1 DELAY
30 Cycles

|(50/27 VOLTAGE CONTROL
[l 100 Volts

|( 50/27 PICKUP DELAY
I 120 Cycles

I 50/27 DROPOUT DELAY
60 Cycles

U N N N/ M

L e e e e

Figure A-7 Setpoint & Timing Record Form: As Shipped (1 of 2)



VOLTS PER HERTZ RELAYfﬁx
volt curr freq V/HZ pwr-
24 DEF TIME VOLTS/HERTZ ||
DEF_V/HZ inv_v/hz |

ey

24DT #1 PICKUP l
10% |

[1
[>4DT #1 DELAY l
3

60 Cycles l

24 INV TIME VOLTS/HERTZ |
def_v/hz INV_V/HZ

24IT PICKUP
105%

241IT CURVE
CRV#1 crv#2 crv#3 crv#4

4IT TIME DIAL

24IT RESET RATE |
200 Seconds |

/—_—\ /’__\ /"—"\

POWER RELAY

0.020 PU

32 #1 DELAY
120 Cycles

|
|
:[éz #1 PICKUP
|
I
l

Figure A-7 Setpoint & Timing Record Form: As Shipped (2 of 2)

Configuration Record Forms: Appendix - A

Loss OF FIELD RELAY

e LoF dlSt fuse ext »

r
l 40 LOSS OF FIELD
’ LOF

|40 #1 DIAMETER
50.0 Chms
|

|( 40 #1 OFFSET
| -10.00 Ohms

: 40 #1 VOLTAGE CONTROL
‘ DISABLE enable

|40 #1 DELAY
|l 30 Cycles

© a,uDIS, fuse oxt >

l 21 PHASE DISTANCE
| DIST

I 21 #1 DIAMETER
50.0 Ohms

I( 21 #1 OFFSET
[\ 0.0 Ohms

: 21 #1 IMPEDANCE ANGLE

| 85 Degrees

21 #1 DELAY
Il 30 Cycles
L.

— — — — — — T—— —— — — pov———

|( 60FL V.T. FUSE LOSS
| FUSE

‘ 60FL INPUT INITIATE
' FL i6 i5 i4 i3 i2 i1

|( 60FL DELAY
|\ 30 Cycles

EXTERNAL RELAY
<« lof dist fuse EXT

.
EXTERNAL |
EXT )l

|

FUNCTION DISABLED \l
SEE CONFIGURATION MENU
___________ -

A-17
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FUNCTION

v
24 DEF #1 v/
wlv
INV v
27 #1 7l v/
v
27TN #1 v
# |V
32 #1 v v
#1/
40 #1 v v/
#1|/
46 DEF v/
v
50/27 v
S0BF v
59 #1 v/
w v
59N #1 v
i/
60FL v
81 #1 v/ v
#iv
# v
# |/
87 v
EXT 1 v
EXT 2 v
Check each box applicable : v (See page A-1 for information on using this table.)
Legend:
D disabled OUPUTS Designated function output(s)
fl  Function blocked by fuse loss INPUTS Designated function blocking input(s)

A Table A-2 M-3430 Configuration As Shipped
~18
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Communications

The M-3430 Generator Protection Relay incorpo-
rates three serial ports for intelligent, digital com-
munication with external devices. Equipment such
as RTU's, data concentrators, modems, or com-
puters can be interfaced for direct, on-line real
time data acquisition and control. Generally, all
data available to the operator through the relay's
front panel, using the optional M-3931
Human-Machine Interface Module, is accessible
through the BECO 2200 data exchange protocol.
This protocol document and the BECO 2200 M-3430
database specific protocol document are avail-
able from the factory.

The M-3800A IPScom® Communication Software
package has been supplied for communication
to any IBM compatible computer running under
Windows® 3.1 or higher.

The protocol implements serial, byte oriented,
asynchronous communication and can be used
to fulfill the following communications functions:

* Real time monitoring of line status.
* Interrogation and modification of setpoints.
» Downloading of recorded oscillograph data.

» Reconfiguration of functions.

B NOTE: The following restrictions apply for
MODBUS protocol use:
1) MODBUS protocol is not supported on
COM1;

2) Parity is supported on COM3 only, val-
id selections for COM3 are 8,N,2; 8,0,1
or 8,E,1. COM2 communication must
be 8 data, no parity, 2 stop;

3) ASCII mode is not supported (RTU only);

4) Standard baud rates from 300 to 9600
are supported;

5) Only the following MODBUS commands
are supported: a- read input register (func-
tion 04), b-Force single coil (function
05), c- Preset single register (function
06);

6) MODBUS does not support oscillograph
record downloading.

For detailed information on communications, re-
fer to Chapter 4, Operation (Computers).

Communication Ports

The relay has both front and rear panel RS-232
ports and a rear RS-485 port. The front and rear
panel RS-232 ports are 9-pin (DB9S) connector
configured as DTE (Data Terminal Equipment)
per the RS-232C standard. Signals are defined in
Table B-1.

The RS-485 port is assigned to the rear panel
terminal block pins 1 through 4 (see Figure B-2).
This can be configured for RS-485 two-wire or
four-wire operation. This port is not suitable for
modem use.

Each communication port may be configured to
operate at any of the standard baud rates (300,
600, 1200, 2400, 4800, and 9600). The RS-485
port shares the same baud rate with COM2 (or
COM1 see Section 5-3).

While the RS-232 communication ports do in-
clude some ESD (Electrostatic Discharge) pro-
tection circuitry, they are excluded from passing
ANSV/IEEE C37.90.1-1989. Beckwith Electric rec-
ommends the use of RS-232 to fiber optic con-
verters to avoid any question of surge-withstand
capability.

An external termination resistor can be used or
Section 5.3 Circuit Board Switches and Jumpers
illustrates the placement of an internal terminat-
ing resistor jumper that is incorporated in the
printed circuit board for the RS-485 channel.

A null modem cable, shown in figure B-1, allows
direct connection to a PC (personal computer) if
so desired.
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CIRCUIT

BB RX
BA X
CA RTS
CB CTS
CD DTIR
CF DCD
AB GND
+15V
-15V

SIGNAL
Receive Data
Transmit Data
Request-To-Send
Clear-To-Send
Data Terminal Ready
Data Carrier Detect

Signal Ground

¥ 15V (£ 15%) @ 100mA max.

COM1

Pin2

Pin’3

Pin7

Pin4

Pin5

COM2

Pin2
Pin3
Pin7
Pin 8
Pin 4
Pin1
Pmn 5
Pin'l
Pn9

Table B-1 Communication Port Signals

M-3430
COM1/COM2
DB9P

1

_

RX
TX

L

e s B

SGND

L

RTS

A

CTS

© oo N oo oA~ W DD

Figure B-1 Null Modem Cable

© 0o ~N OO o B~ W N

DCD
RX
TX
DTR
SGND
DSR
RTS
CTS
RI



DYMEC Fiber Optic
Link / Repeater*

Communications — Appendix B

PC Master

Echo Cancel**

/

oececuee —m
25 pin or
9-25 pin Straight-Through Cable
/
| I |

DCE

DTE

REP

OFF

R T
DCE
DTE
REP
OFF
]
Slave #1 Slave #2
Address 1 Address

1

RS-232

R
DCE DCE
DTE DTE
REP REP
OFF OFF
I I
Slave #3
2 Address 3

1

L

9-25 pin "Straight-Through" Cables

Figure B-2

RS-232 Fiber Optic Network
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RS-485 4-Wire Network

Slave #1 Slave #2 Slave #N
Address 1 Address 5 Address 3
RX ™ RX T RX TX
PC Master
[ 3 --
*
33—, || [ 2007
— ¢
sessesee — [ \|’ 3

R+ \//
/\/ Twisted Pair

RS-232 to RS-485 4-wire converter
or RS-485 PC Card

RS-485 2-Wire Network

Slave #1 Slave #2 Slave #3
Address 6 Address 8 Address 1
RX ™ RX ™ RX RDS
PC Master 4 \ / : .
>: B0 N\ D 2009
[ S — ':: A é/

// Twisted Pair

RS-232 to RS-485 2-wire converter
or RS-485 PC Card

A CAUTION: Due to the possibility of ground potential difference between units, all units should be
mounted in the same rack. If this is not possible, fiber optics with the appropriate converters should be
used for isolation.

M NOTE: Each address on the network must be unique. Only the last physical slave on the network
should have the termination resistor installed. This may be completed externally or via a dip jumper
internal to the unit. See Section 5.3, Circuit Board Switches and Jumpers.

Figure B-3 RS-485 Networks
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Self-Test Error Codes Appendix - C

Self-Test Error Codes

Error Code Description

Battery backed RAM test fail
EEPROM write power-up fail
EEPROM read back power-up fail
Dual port RAM test fail

EEPROM write calibration checksum fail

EEPROM write setpoint checksurmn fail loss of power

EEPROM write setpoint checksum fail-loss of battery backed

RAM

DMA checksum/physical block fail

DSP external program RAM fail

DSP A/D convert fail

DSP ground channel fail

DSP reference channel fail

DSP PGA gain fail

DSP. DSP<->HOST interrupt 1 fail
DSP DSP -> HOST interrupt 2 set fail
DSP.DSP -> HOST interrupt 2 reset fail

DSP program load fail

DSP not running secondary boot code
DSP DPRAM pattern test fail
EEPROM write verify error

BBRAM test error

Uninitialized EEPROM

Table C-1 Self-Test Error Codes (page 1 of 2)
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Error Code Description

26 WARNING: calibration checksum mismatch warning
27 WARNING setpoint checksum mismatch warning
28 WARNING low battery (BBRAM) warning

29 Supply/mux PGA running test fail

30

31 Unrecognized INT1 code

32 Values update watchdog fail

33 Abort Error

34 Restart Error

35 Interrupt Error

36 Trap Error

37

38

39

40

41

42

43

44 Oscillograph buffer overflow

45 Oscillograph buffer underflow

46 ~ Failure of DSP to calculate calibration phasors
47

48

49

50

Table C-1 Self-Test Error Codes (page 2 of 2)



Error Code Description

Comm Channel Lock
Control in Local Mode
Echo Timeout

Invalid Data

Invalid 1D

Invalid Number of Points
Invalid Point Number

Read Invalid Checksum
Read Packet Timeout
Response Timeout

Unknown System Efror
User Cancel

Write Invalid Checksum

Write Packet Timeout

Self-Test Error Codes Appendix — C

An incorrect password supplied to the control will resuit in this error
message..

This message indicates the control is being operated locally and serial
communication is suspended.

This error results if there are problems with the communication link or if the
echo cancel function is used incorrectly.

This error results if incorrect or out-of-range data is entered.

This message displays when attempting:to communicate with a device
other than the M-3430.

This error results if an incompatible version of IPScom® software is used.
This is a communication protocol error. Contact Beckwith Electric factory
representative.

This error results if an incompatible version of IPScom® software is used.
This is a communigation protocol error. Contact Beckwith Electric factory
representative.

This error results if there are problems with the communication link or if the
echo cancel function is used incorrectly.

This error results when communication with the contral is lost while
attempting to read data to the control.

This error results when communication with the control is lost while
attempting to read data from the control.

This error could be:caused by a malfunction of control.
This message displays when the escape (ESC) key is pressed.

This error results if there are problems with the communication link or if the
echo cancel function is used incorrectly.

This error results when communication with the control is lost while
attempting to write data to the control.

Table C-2  IPScom® Error Messages
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Inverse Time Curves: Appendix— D

Appendix D — Inverse Time Curves

This Appendix contains the Inverse Time Curve families used for the Volts per Hertz function.
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10000.00
1000.00 4=
i
1
[
1
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100.00 \\\\\ \
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Figure D-1 Volts/Hz (24) Inverse Curve Family #1 (Inverse Square)
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10000
1000
100
10
0 N
e
=1
E
=
o
E <
-
1
115+(25*K) - M
r=e 48858
0.1 AN K
9
8
7
6
0.01 5
4
3
2
1
0.001 r
100 108 110 115 120 125 130 135 140 145 150

Percentage V/Hz

Figure D-2  Volts/Hz (24) Inverse Family Curve #2
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1000000

100000

10000 D .

1000

100

10

Time in Minutes

1 N N N |

1135+(25*K)- M 1 ‘
l=e 3.04 AN \

i
|
0.1 N N, N \L \L E

0.001

0.0001

0.00001 1
100 105 110 115 120 125 130 135 140 145 150

Percentage V/Hz

Figure D-3  Volts/Hz (24IT) Inverse Curve Family #3

w0



Inverse Time Curves: Appendix— D

10C0000 = = ; ey e
AN
100000'% L. e
\\
10000 -%%z Frm— et
< A
1000 - AN ; e
N i AN AN
N NS N N
100 ééééﬁ%éﬁsrﬁw——m%m%
> N _— -
N N,
AN AN
NONON ) N
10 A —— e e
» 5
N AN N \
: = =m0
.é < -
E < N <§
s -
R “ AN % ANANANE = =
108.75+(25* k) - M - < SEoSEOSEES
i=e 24429 = =
: 0.01 .
- ~ -~
h, D B,
RN AN \\
e - B
0.001 s — e K
AN
B o N Y o
, ANEAN BAN BAN AN BAN 5
0.0001 W—:ﬁsi-l:_, = A %—%‘%L\:‘E\—
b < A Y 7
< 6
0.00001 e L S N N 5
AN 4
N
