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F o r e w o r d 

(This Foreword is not a part of ANSI/IEEE C37.1-1979, IEEE Standard Definition, Specification, and Analysis of 
Manual, Automatic, and Supervisory Station Control and Data Acquisition.) 

This standard applies t o devices used f o r p ro t ec t i on , switching, and cont ro l l ing electr ic apparatus 
in unat tended o r a t tended generating stations o r substations. It d o e s n o t apply t o equ ipment de­
signed f o r c o m m u n i c a t i o n ci rcui t switching purposes . T h e requirements o f this standard are in addi­
t ion t o those con ta ined in standards relating t o the individual devices . 

This significantly revised standard was originally a sec t ion o f A N S I C 3 7 . 2 - 1 9 7 0 which conta ined 
also device func t ion numbers . A N S I C 3 7 . 2 - 1 9 7 0 has n o w been revised in to t w o standards: Standard 
Defini t ion, Spec i f ica t ion , and Analysis o f Manual, A u t o m a t i c , and Supervisory Station Con t ro l and 
Data Acqu i s i t i on , A N S I / I E E E C 3 7 . 1 - 1 9 7 9 , and Electrical P o w e r Sys tem Device Func t ion Numbers , 
A N S I / I E E E C 3 7 . 2 - 1 9 7 9 . Previous edi t ions were approved b y the Standards Institute in 1 9 6 2 , 1 9 5 6 , 
1 9 4 5 , and 1 9 3 7 . T h e original w o r k o n this subject was d o n e b y the Amer i can Institute o f Electrical 
Engineers ( n o w the Institute o f Electrical and Elect ronics Engineers) and publ ished in 1 9 2 8 as A I E E 
Publicat ion N o 2 6 . 

The standard applies t o a rapidly changing t e c h n o l o g y . It is ant ic ipated, therefore , that frequent 
revision may b e desirable. Electrical Power Sys tem Device Func t i on Numbers o n the o ther hand 
have changed very little over the years. This revision, prepared b y the A u t o m a t i c and Supervisory 
System S u b c o m m i t t e e o f the IEEE Substat ion C o m m i t t e e , was an a t t empt t o bring the standard up 
t o date and further b roaden its applicabil i ty with respect t o c o n t r o l , supervisory, and telemetering, 
for greater use in m a n y industries. 

T h e Standards C o m m i t t e e o n P o w e r Switchgear , C 3 7 , wh ich reviewed and approved this standard, 
had the fo l lowing personnel at the t ime o f approval : 

C. L . Wagner, Chairman J. P. Lucas , Secretary 

J. E . Beehler , Vice-Chairman of High Voltage Switchgear Standards 
W . E. Laubach , Vice-Chairman of Low Voltage Switchgear Standards 

S. H . Telander , Vice-Chairman of IEC Activities 

Organization Represented Name of Representative 

Association of American Railroads . . . 
Association of Iron and Steel Engineers 
Electric Light and Power Group 

Vacant 
J. M. Tillman 
K. G. Adgate 
J. E. Beehler 
R. L. Capra (Alt) 
H. G. Darron 
H. F. Frus 
K. D. Hendrix 
R. L. Lindsey (Alt) 
E. E. Ramm (Alt) 
F. R. Solis 
M. J. Beachy ( A / 0 
R. N. Bell (Alt) 
H. H. Fahnoe 
R. E. Friedrich 
M. J. Maier 
C. A. Mathews ( A / 0 
D. C. Musgrave ( A / 0 
G. W. Walsh 
H. F. White 

.A. P. Colaiaco 
R. W. Dunham 
D. G. Port man 
G. A. Wilson 
W. R. Wilson 

.Robert C. St. Clair 

.L. Frier 
E. J. Huber 
R. W. Seelbach ( A / 0 

.Robert H. Bruck 

.Edward M. Tomsic 

.Vacant 

.D. M. Hannemann 

Institute of Electrical and Electronics Engineers 

National Electrical Manufacturers Association 

Tennessee Valley Authority 
Testing Laboratory Group. 

U.S. Department of the Army 
U.S. Department of the Interior, Bureau of Reclamation 
U.S. Department of Defense, Defense Communications Agency . . . . 
U.S. Department of the Navy, Naval Facilities Engineering Command 
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The membersh ip o f work ing g r o u p 7 2 . 2 o f the A u t o m a t i c and Supervisory Systems S u b c o m m i t t e e 
which prepared this revised standard had the fo l l owing personnel at the t ime this standard was sub­
mit ted fo r approval . 

W. J. Ackerman 
J. D. Betz 
W. R. Block 
D. Gaushell 
A. Haban 
H. Hales 

Carl L, Cadwell, Chairman 

D. E. Johannson 
D. F. Koenig 
L. W. Kurtz 
K. P. Lau 
C. T. Lindeberg 
A. Matthey 

R. Mueller 
L. A. Nienaber 
D. Raikoglo 
E. Short 
J. Thorson 
R. Wiegle 

T h e personnel o f the IEEE A u t o m a t i c and Supervisory Systems S u b c o m m i t t e e w h o reviewed and 
approved this standard w e r e : 

W. J. Acke rmann , Chairman 

J. D. Betz 
W. R. Block 
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R. B. Wilcox 

When this standard was approved June 2 , 1 9 7 7 , the IEEE Standards Board had the fo l lowing 
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An American National Standard 
IEEE Standard 

Definition, Specification, and Analysis of 
Manual, Automatic, and Supervisory 
Station Control and Data Acquisition 

1. S c o p e 

This standard applies t o the def in i t ion , speci­
f icat ion, pe r fo rmance , analysis, and appl icat ion 
o f equ ipmen t in manual , partial au tomat ic , 
au tomat ic , and supervisory c o n t r o l and data 
acquisi t ion systems used with electr ic substa­
t ions and generating stations and with installa­
t ions o f p o w e r uti l ization and convers ion ap­
paratus. 

This standard is in tended t o p rov ide a basis 
for the def in i t ion , speci f ica t ion , and analysis 
o f e q u i p m e n t desc r ibed above . 

2 . Refe rences 

The fo l l owing Amer i can National Standards 
Institute standards and Institute o f Electrical 
and Elect ronics Engineers standards and o ther 
publ ica t ions are listed in this sec t ion and are 
referenced in the tex t o f this standard. 

[ 1 ] A N S I / I E E E C 3 7 . 9 0 a - 1 9 7 4 , Guide fo r 
Surge Withstand Capabil i ty ( S W C ) Tests (Sup­
plement t o A N S I / I E E E C 3 7 . 9 0 - 1 9 7 8 . 
[ 2 ] A N S I C 3 7 . 1 0 0 - 1 9 7 2 , Defini t ions for P o w e r 
Switchgear. 
[ 3 ] A N S I / I E E E C 3 7 . 2 - 1 9 7 9 , Electrical P o w e r 
System Dev ice F u n c t i o n Number s . 
[ 4 ] A N S I C 8 3 . 9 - 1 9 7 2 , Racks , Panels, and As­
sociated Equipments . 
[ 5 ] A N S I X 3 . 1 - 1 9 6 9 , S y n c h r o n o u s Signaling 
Rate fo r Data Transmission. 

[ 6 ] A N S I X 3 . 1 2 - 1 9 7 0 , Vocabu la ry for Infor­
ma t ion Processing. 
[ 7 ] A N S I X 3 . 2 4 - 1 9 6 8 , Signal Quality at Inter­
face Be tween Data Processing Terminal Equip­
men t and S y n c h r o n o u s Data C o m m u n i c a t i o n 
Equ ipmen t f o r Serial Data Transmission. 
[ 8 ] A N S I X 3 . 4 - 1 9 6 8 , C o d e fo r Informat ion 
Interchange. 
[ 9 ] A N S I X 3 . 5 - 1 9 7 0 . F lowchar t S y m b o l s and 
Their Usage in In format ion Processing. 
[ 1 0 ] A N S I Y 1 0 . 5 - 1 9 6 8 , Letter S y m b o l s for 
Quantities Used in Electrical Science and Elec­
trical Engineering. 
[ 1 1 ] A N S I Y 1 4 . 1 5 - 1 9 6 6 ( R 1 9 7 3 ) , Electrical 
and Elec t ronic Diagrams, including Supple­
ments Y 1 4 . 1 5 a - 1 9 7 0 ( R 1 9 7 3 ) and Y 1 4 . 1 5 b -
1 9 7 3 . 
[ 1 2 ] A N S I / I E E E Std 9 1 - 1 9 7 3 , Graphic Sym­
bo l s fo r L o g i c Diagrams (Two-Sta te Devices) 
[ 1 3 ] A N S I / I E E E Std 2 0 0 - 1 9 7 5 , Reference 
Designat ions f o r Electrical and Electronic 
Parts and Equipments . 
[ 1 4 ] A N S I / I E E E Std 3 1 5 - 1 9 7 5 , Graphic Sym­
bo l s f o r Electrical and Elec t ronic Diagrams. 
[ 1 5 ] A N S I Z - 2 4 - 2 1 - 1 9 5 7 ( R 1 9 7 1 ) , Me thods 
for Spec i fy ing the Characteristics o f Pickups 
for S h o c k and Vibra t ion Measurements . 

[ 1 6 ] A N S I / I E E E Std 3 4 4 - 1 9 7 5 , R e c o m m e n d ­
ed Practices f o r Seismic Qualif ications o f Class 
I E E q u i p m e n t fo r Nuclear Power Generating 
Stations. 
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ANSI/IEEE 
C37.1-1979 DEFINITION, SPECIFICATION, A N D A N A L Y S I S OF M A N U A L , AUTOMATIC, 

[ 1 7 ] IEEE Std 4 2 2 - 1 9 7 7 , Gu ide for the De­
sign and Installation o f Cable Systems in 
Power Generating Stations. 

[ 1 8 ] IEEE Std 5 2 5 - 1 9 7 8 , Gu ide for Se lec t ion 
and Installation o f Con t ro l and L o w Vo l t age 
Cable Systems in Substat ions. 

[ 1 9 ] Bulletins 1—10, Designers Gu ide o n Elec­
t romagnet ic Compat ib i l i ty . ( E I A ) 1 

[ 2 0 ] EIA Std RS-232-C , Interface Be tween 
Data Terminal Equ ipmen t and Data C o m m u n i ­
cat ion Equ ipmen t E m p l o y i n g Serial Binary 
Data Interchange ( A u g 1 9 6 9 ) . 

[ 2 1 ] EIA Std R S - 3 6 3 , Standard fo r Speci fying 
Signal Quality f o r Transmitt ing and Rece iv ing 
Data Processing Terminal E q u i p m e n t Using 
Serial Data Transmission at the Interface with 
Nonsynch ronous Data C o m m u n i c a t i o n Equip­
ment (May 1 9 6 9 ) . 

[ 2 2 ] EIA Std R S - 4 0 4 , Standard fo r Start-Stop 
Signal Quality Be tween Data Terminal Equip­
ment and n o n s y n c h r o n o u s Data C o m m u n i c a ­
t ion Equipment (Mar 1 9 7 3 ) . 

[ 2 3 ] A N S I / N E M A I C S 6 - 1 9 7 8 , Enclosures fo r 
Industrial Contro ls and Sys tems . 

[ 2 4 ] IEC T C N o 6 5 , Industrial Process Mea­
surement and C o n t r o l . 2 

[ 2 5 ] Mil Std 4 7 1 , Maintainability Ver i f ica t ion / 
Demonstra t ion/Evaluat ion . 3 

[ 2 6 ] Mil Std 1 4 7 2 B , Human Engineering. 

[ 2 7 ] Mil Std M I L - H D B K - 2 1 7 , Reliabil i ty Stress 
and Failure Rate Data f o r E lec t ron ic Equip­
ment. 

[ 2 8 ] L l o y d and L i p o w , Reliability, Manage­
ment, Methods, and Mathematics. E n g l e w o o d 
Cliffs, NJ: Prentice-Hall, 1 9 6 2 . 

1 E I A documents are available from the Electronic 
Industries Association, 2001 Eye Street NW, Wash­
ington, DC 20006. 

2 F o r information about this technical committee 
contact the American National Standards Institute, 
1430 Broadway, New York, N Y 10017 . 

3Military documents are available from Navy Publi­
cations and Forms Center, 5801 Tabor Ave, Phila­
delphia, Pa. 19120. 

3 . Def in i t ions 

T h e def ini t ions o f terms con ta ined in this 
standard, o r in o the r Amer i can National Stan­
dards referred t o in this standard, are n o t in­
t ended t o embrace all legitimate meanings o f 
the terms. T h e y are appl icable o n l y t o the sub­
j e c t treated in this A m e r i c a n National Standard. 

Supervisory c o n t r o l and data acquisi t ion sys­
tems m a y use c o m p u t e r s . F o r standard defini­
t ion o f c o m p u t e r terms refer t o A N S I X 3 . 1 2 -
1 9 7 0 , V o c a b u l a r y fo r In fo rmat ion Processing. 

Def ini t ions in this standard m a y also be listed 
in A N S I C 3 7 . 1 0 0 - 1 9 7 2 , Def ini t ions f o r P o w e r 
Switchgear . 

alarm c o n d i t i o n . A predef ined change in the 
c o n d i t i o n o f e q u i p m e n t o r the failure o f equip­
m e n t t o respond cor rec t ly . Indica t ion may be 
audible o r visual, o r b o t h . 

analog dev ice . A dev ice that operates with 
variables represented b y con t inuous ly mea­
sured quantities such as vol tages, resistances, 
rotat ions, and pressures. 

analog-to-digital ( A / D ) Conversion. P roduc t ion 
o f a digital ou tpu t co r r e spond ing t o the value 
o f an analog input quant i ty . 

analog quant i ty . A variable represented b y a 
scalar value. 

au tomat ic . Pertaining t o a process o r device 
that, under specif ied c o n d i t i o n s , funct ions 
w i thou t intervent ion b y a h u m a n opera tor . 

au tomat ic c o n t r o l equ ipmen t . A n equ ipmen t 
that provides au tomat ic c o n t r o l o f p o w e r ap­
paratus in response t o prede termined cond i ­
t ions. 

au tomat ic circuit recloser . A self-control led 
device fo r automat ical ly interrupting and 
reclosing an alternating-current circuit , with 
a prede te rmined sequence o f open ing and re-
clos ing, f o l l o w e d b y resetting, ho ld -c losed , o r 
l o c k o u t opera t ion . 

au tomat ic line sect ionalizer . A self-contained 
c i rcui t -opening dev ice that automat ica l ly opens 
the main electrical c i rcui t through it after 
sensing and responding t o a predetermined 
n u m b e r o f successive main current impulses 
equal t o o r greater than a prede te rmined mag­
ni tude. It opens while the main electrical cir­
cuit is deenergized. It m a y also have provis ion 
t o be manual ly opera ted t o interrupt loads . 
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A N D SUPERVISORY STATION CONTROL A N D D A T A ACQUISITION 
ANSI/IEEE 
C37.1-1979 

automat ic load t h r o w o v e r e q u i p m e n t (trans­
fer o r swi tchover ) . A n e q u i p m e n t that auto­
matically transfers a load t o another source o f 
p o w e r w h e n the original source t o wh ich it has 
been c o n n e c t e d fails, and that automatical ly 
restores the load t o the original source under 
desired c o n d i t i o n s . 

NOTE: The restoration of the load to the preferred 
source from the emergency source upon reenergiza-
tion of the preferred source after an outage may be of 
the continuous circuit restoration type or interrupted 
circuit restoration type. 

(1) Equipment of the Nonpreferential Type. 
Equ ipmen t that automat ica l ly restores the load 
t o the original source o n l y when the o the r 
source , t o wh ich it has been c o n n e c t e d , fails. 

(2) Fixed Preferential Type. E q u i p m e n t in 
wh ich the original source always serves as the 
preferred source and the o the r source as the 
emergency source . T h e au tomat ic transfer 
equ ipmen t will restore the load t o the pre­
ferred source u p o n its reenergizat ion. 

( 3 ) Selective Preferential Type. E q u i p m e n t 
in wh ich either source m a y serve as the pre­
ferred o r the e m e r g e n c y source o f preselect ion 
as desired, and which will restore the load t o 
the preferred source u p o n its reenergizat ion. 

( 4 ) Semiautomatic Load Throwover Equip-
ment. A n e q u i p m e n t that automat ica l ly trans­
fers a load t o another ( e m e r g e n c y ) source o f 
p o w e r w h e n the original (preferred) source 
t o wh ich it has been c o n n e c t e d fails, bu t re­
quires manual restorat ion o f the load t o the 
original source . 

au tomat ic rec los ing equ ipmen t . E q u i p m e n t 
which initiates au tomat ic c los ing o f a switch­
ing device under predetermined cond i t i ons 
wi thou t ope ra to r intervent ion. 

au tomat ic open ing ( t r ipping) . T h e open ing o f 
a swi tching dev ice unde r prede te rmined c o n d i ­
t ions w i thou t ope ra to r intervent ion. 

availability. T h e ratio o f up t ime and up t ime 
plus d o w n t i m e . (See 7 .3 , Avai labi l i ty . ) 

b a c k u p . Provision for an alternate means o f 
opera t ion in case the primary system is n o t 
available. 

b a c k u p , degraded. A b a c k u p capabil i ty that 
does n o t pe r fo rm all o f the funct ions o f the 
primary sys tem. 

baud . T h e term " b a u d " defines the signaling 
speed, that is, key ing rate o f the m o d e m . 

T h e signaling speed in baud is equal t o the 
rec iprocal o f the shortest e lement durat ion in 
s econds t o b e transmitted. 

F o r e x a m p l e , in the table b e l o w , the signal­
ing speed is calculated f r o m the signaling ele­
m e n t dura t ion . In addi t ion, the dist inct ion be­
tween bi t rate and baud fo r t w o different 
types o f m o d e m s is illustrated. 

Signaling Techn ique 

M o d e m O n e M o d e m T w o 

Signaling 
e l emen t 
dura t ion 

Signaling 
speed 

0 .833 ms 

1 2 0 0 baud 
In fo rmat ion 

transmitted 
pe r e l emen t 1 bi t 2 bits 
dura t ion 

Bit rate 1 2 0 0 bits 2 4 0 0 bits 
per s e c o n d per s econd 

T h e bi t rate and baud are n o t s y n o n o m o u s 
and shall n o t be interchanged in usage. Pre­
ferred usage is bi t rate, wi th baud used o n l y 
when the details o f a c o m m u n i c a t i o n m o d e m 
or channel are speci f ied . 

bit , least significant. In an n bit binary w o r d 
its con t r ibu t ion is ( 0 o r 1 ) toward the maxi­
m u m w o r d value o f ( 2 n —1) . 

bi t , m o s t significant. In an n bit binary w o r d 
its con t r i bu t ion is ( 0 o r 1 t imes 2 ( n ~ ~ 1 ) ) 
t oward the m a x i m u m w o r d value o f ( 2 n — 1 ) . 

bi t rate. T h e number o f bits transferred in a 
given t ime interval. Bits per s econd is a mea­
sure o f the rate at wh ich bits are transmitted. 

buf fer (buf fer s torage). ( 1 ) A device in which 
data are s tored temporar i ly , in the course o f 
transmission f r o m o n e p o i n t t o another; used 
t o compensa t e fo r a d i f ference in the f l o w 
o f data, o r t ime o f occu r r ence o f events, 
when transmitting data f rom o n e device to 
another . ( 2 ) A n isolating circui t used t o pre-
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vent a driven c i rcui t f r o m inf luencing a driv­
ing circuit . 

burn in. A pe r iod , usually pr io r t o on-line 
opera t ion , during w h i c h e q u i p m e n t is c o n ­
t inuously energized f o r the purpose o f forc ing 
infant mortal i ty failures. 

calibration. Adjus tment o f a dev ice such that 
the ou tpu t is wi thin a specif ied range fo r par­
ticular values o f the input . 

c a t h o d e ray tube (CRT). A display dev ice in 
which con t ro l l ed e lec t ron beams are used 
t o present alphanumeric o r graphical data o n 
an e lec t ro luminescent screen. 

c h e c k b a c k message. T h e response f r o m the re­
ceiving end t o the initiating end o f a c o d e d 
signal o r message. 

(1) Partial Message f r o m the initiating end is 
mirrored b y the receiving end back t o the 
initiating end t o verify error-free transmission 
o f the message. 

( 2 ) Complete. Message f rom the initiating 
end is interpreted b y the receiving end . A n e w 
message is sent t o the initiating end t o verify 
b o t h error-free transmission and p rope r inter­
pretation o f the message. (See 7 .4 , Secur i ty . ) 

c o m m o n equ ipment . Tha t c o m p l e m e n t o f 
either the master o r r e m o t e stat ion supervisory 
equ ipmen t that interfaces with the in tercon­
nect ing channel and is o therwise basic t o the 
opera t ion o f the supervisory system, bu t is 
exclusive o f those e lements that are peculiar 
t o and required fo r the particular applica­
t ions and uses o f the equ ipmen t . 

c o n s o l e . That c o m p o n e n t o f the sys tem which 
provides facilities f o r c o n t r o l and observat ion 
o f the system. Examples inc lude opera tor ' s 
conso l e , maintenance c o n s o l e . (See panel , 
con t ro l ) 

con t en t i on . A n operat ional c o n d i t i o n o n a data 
c o m m u n i c a t i o n channel in wh ich n o station is 
designated a master station. In c o n t e n t i o n , 
each station o n the channel mus t m o n i t o r the 
signals o n the channel and wait f o r a qu iescent 
c o n d i t i o n be fo re initiating a b id f o r c i rcui t c o n ­
trol. 

con t ro l . The e x e c u t i o n o f a sys tem change b y 
manual means, r e m o t e means, au tomat ic 
means, o r partially au tomat ic means . 

con t ro l , au tomat ic . A n arrangement o f e lec­
trical con t ro l s that provides f o r switching o r 

cont ro l l ing , o r b o t h , o f e q u i p m e n t in an auto­
mat ic sequence and under prede te rmined c o n ­
di t ions . 

c o n t r o l , c l o s e d l o o p . A t y p e o f au tomat ic c o n ­
t rol in wh ich c o n t r o l act ions are based o n 
signals fed b a c k f r o m the c o n t r o l l e d equ ipmen t 
o r system. 

c o n t r o l , o p e n l o o p . A f o r m o f c o n t r o l w i thou t 
feedback . 

c o n t r o l , manual . C o n t r o l in w h i c h the system 
o r main dev ice , whe the r d i rec t o r power-a ided 
in opera t ion , is d i rec t ly con t ro l l ed b y an at­
tendant. 

c o n t r o l , partial au tomat ic . C o n t r o l wh ich is a 
c o m b i n a t i o n o f manual and automat ic c o n ­
trol . 

con t ro l , r e m o t e . C o n t r o l o f a dev ice f rom a 
distant po in t . 

data. A n y representat ion o f a digital o r analog 
quant i ty t o wh ich meaning has been assigned. 

data acquis i t ion. T h e c o l l e c t i o n o f data. 

data acquis i t ion sys tem. A central ized system 
which receives data f r o m o n e o r m o r e r emote 
poin ts . A te lemeter ing system. Data may be 
transported b y ei ther analog o r digital tele­
metering. (See te lemeter ing) 

data rate. T h e rate at w h i c h a data path ( for 
example , channe l ) carries data, measured in 
bits per s e c o n d ( b / s ) . 

data logging. T h e record ing o f selected data o n 
suitable media . 

dead band . T h e range th rough wh ich an input 
can be varied w i thou t initiating response. 

dev ice (electrical e q u i p m e n t ) . A n operat ing 
e lement such as a relay, c o n t a c t o r , circuit 
breaker, swi tch , valve, o r gove rno r used t o per­
f o r m a given func t ion in the opera t ion o f e lec­
trical equ ipmen t . 

digital quant i ty . A variable represented b y 
c o d e d pulses ( fo r e x a m p l e , b i t s ) o r states. 

digital-to-analog ( D — A ) convers ion . Produc­
t ion o f an analog signal w h o s e instantaneous 
magni tude is p ropor t i ona l t o the value o f a 
digital input . 

disable. A c o m m a n d o r c o n d i t i o n wh ich p r o ­
hibits s o m e specif ic event f r o m p roceed ing . 
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display, graphic . A hardware dev ice ( C R T , 
plasma panel , arrays o f lamps , o r light emit­
ting d i o d e s ) used t o present pictor ial informa­
t ion . 

d o w n t i m e . T h e t ime during wh ich a dev ice 
o r system is n o t capable o f meet ing perfor­
mance requirements . 

e lec t romagnet ic compa t ib i l i t y ( E M C ) . A mea­
sure o f e q u i p m e n t to lerance t o external e lec­
t romagnet ic fields. 

e lec t romagnet ic interference ( E M I ) . A mea­
sure o f e lec t romagnet ic radiation f r o m equip­
ment . 

enable . A c o m m a n d o r c o n d i t i o n wh ich per­
mits s o m e specif ic even t t o p r o c e e d . 

expandabi l i ty . T h e capabi l i ty o f a sys tem to 
be increased in capac i ty o r p rov ided with ad­
dit ional func t ions . (See 7 .5 . ) 

event . A discrete change o f state (status) o f a 
system o r dev ice . 

failure. A n event that m a y l imit the capabil i ty 
o f an e q u i p m e n t o r system to pe r fo rm its 
funct ion(s ) . 

( 1 ) Critical Causes a false o r undesired opera­
t ion o f apparatus unde r c o n t r o l . 

( 2 ) Major. Loss o f c o n t r o l o r apparatus wh ich 
does n o t involve a false opera t ion . 

( 3 ) Minor. Loss o f data relative t o p o w e r 
f l o w o r e q u i p m e n t status. 

failure dis tr ibut ion. Is the manner in w h i c h 
failures o c c u r as a func t ion o f t ime ; generally 
expressed in the f o r m o f a curve with the 
abscissa be ing t ime. 

failures, infant mor ta l i ty . A characteristic pat­
tern o f failure, some t imes expe r i enced with 
n e w equipments w h i c h m a y con ta in marginal 
c o m p o n e n t s , wherein the n u m b e r o f failures 
per uni t o f t ime decrease rapidly as the num­
ber o f operat ing hours increase. A burn-in 
per iod m a y be uti l ized t o age ( o r mature) an 
equ ipmen t t o reduce the n u m b e r o f marginal 
c o m p o n e n t s . 

failures, r a n d o m . T h e pattern o f failures fo r 
equipments that have passed o u t o f their in­
fant morta l i ty p e r i o d and have n o t reached 
the wear-out phase o f their operat ing life­
t ime. T h e reliability o f an e q u i p m e n t in this 

pe r iod m a y b e c o m p u t e d b y the equa t ion : 

R = e ~ x t 

where X is the failure rate and t is the t ime 
pe r iod o f interest. 

failures, wear o u t . T h e pattern o f failures ex­
pe r i enced w h e n equ ipments reach their pe r iod 
o f deter iora t ion. Wear-out failure profiles m a y 
b e app rox ima ted b y a Gaussian (bell curve) 
dis t r ibut ion cen te red o n the nomina l life o f the 
equ ipmen t . 

firmware. Hardware used fo r the non-volati le 
storage o f instruct ions o r data that can b e read 
o n l y b y the c o m p u t e r . S tored informat ion is 
n o t alterable b y any c o m p u t e r program. (See 
stat ion, r e m o t e . ) 

func t ion c h e c k . A c h e c k o f master and r emote 
station e q u i p m e n t b y exercising a predefined 
c o m p o n e n t o r capabi l i ty . 

( 1 ) Analog. M o n i t o r a reference quanti ty 
( 2 ) Control. Con t ro l and indicat ion f rom a 

c o n t r o l - c h e c k relay 
( 3 ) Scan. A c c o m p l i s h e d when c o n t r o l func­

t ion c h e c k has been pe r fo rmed with all re­
m o t e s 

( 4 ) Poll A c c o m p l i s h e d when analog func­
t ion is p e r f o r m e d with all r emotes 

(5) Logging. A c c o m p l i s h e d when results o f 
the c o n t r o l func t ion c h e c k are logged . 

hard c o p y . A permanent r ecord o f informa­
t ion in readable f o r m for human use, fo r ex­
ample , repor ts , listings, displays, logs , charts, 
e tc . 

hardwired. T h e implementa t ion o f processing 
steps within a dev ice via the p lacement o f c o n ­
duc to r s b e t w e e n c o m p o n e n t s within the de­
v ice . T h e process ing steps are n o t alterable 
e x c e p t b y m o d i f y i n g the conduc t ing paths 
b e t w e e n c o m p o n e n t s . 

ind ica t ion . A light o r o the r signal (audio o r 
visual) p rov ided b y the man /mach ine interface 
that signifies a particular c o n d i t i o n . 

inhibit . T o prevent a specif ic event f rom o c ­
curring. 

l o g . A r eco rd o f data. 

master terminal unit ( M T U ) . Refers to the 
master stat ion o f a supervisory c o n t r o l system 
(See station, master) . 
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mean t ime b e t w e e n failure ( M T B F ) . T h e t ime 
interval (hours ) that m a y b e e x p e c t e d b e t w e e n 
failures o f an operat ing equ ipmen t . 

mean t ime t o repair ( M T T R ) . T h e t ime interval 
(hours) that m a y b e e x p e c t e d t o return a failed 
equ ipmen t t o p r o p e r ope ra t ion . 

offset . A predetermined value m o d i f y i n g the 
actual value so as t o i mp ro ve the integrity o f 
the system, fo r example , the use o f a 4 m A 
signal t o represent ze ro in a 4 t o 2 0 m A system. 

panel, con t ro l . A n assembly o f man machine 
interface devices . (See 5 .5 . ) 

p o i n t equ ipmen t ( p o i n t ) . Elements o f a super­
visory system, exclusive o f the basic c o m m o n 
equipment , wh ich are pecul iar t o and required 
fo r the pe r fo rmance o f a discrete supervisory 
funct ion. (See supervisory c o n t r o l func t ions ) . 

( 1 ) Alarm Point. Stat ion ( r e m o t e o r master, 
o r b o t h ) equ ipment ( s ) that input a signal t o the 
alarm func t ion . 

(2) Accumulator Point. Stat ion ( r emo te o r 
master, o r b o t h ) equ ipmen t ( s ) that accepts 
a pulsing digital input signal t o accumula te 
a total o f pulse coun t s . 

( 3 ) Analog Point. Stat ion ( r e m o t e o r master, 
o r b o t h ) equ ipment ( s ) that inputs an analog 
quanti ty t o the analog func t ion . 

( 4 ) Control Point. Stat ion ( r emo te o r master, 
o r b o t h ) equ ipment ( s ) that opera te t o pe r fo rm 
the c o n t r o l func t ion . 

( 5 ) Indication (Status) Point. Stat ion ( r e m o t e 
o r master, o r b o t h ) equ ipmen t ( s ) that accepts 
a digital input signal fo r the func t ion o f indi­
ca t ion . 

( 6 ) Sequence of Events Point. Stat ion (re­
m o t e o r master, o r b o t h ) equ ipmen t ( s ) that 
accepts a digital input signal t o pe r fo rm the 
funct ion o f registering sequence o f events . 

( 7 ) Telemetering Selection Point. Stat ion 
( r emote o r master, o r b o t h ) equ ipmen t ( s ) fo r 
the selective c o n n e c t i o n o f te lemeter ing trans­
mitt ing equ ipmen t t o appropriate te lemeter ing 
receiving equ ipmen t over an in te rconnec t ing 
c o m m u n i c a t i o n channel . This t ype o f p o i n t is 
m ore c o m m o n l y used in e lec t romechanica l 
o r stand alone t y p e o f supervisory con t ro l . 

( 8 ) Spare Point. Po in t e q u i p m e n t that is n o t 
being utilized bu t is fully wi red and e q u i p p e d . 

( 9 ) Wired Point. Po in t f o r wh ich all c o m m o n 
equ ipment , wiring, and space are p rov ided . T o 
activate the p o i n t requires o n l y the addi t ion 
o f plug-in hardware. 

( 1 0 ) Space Only Point. Po in t fo r wh ich cabi­
ne t space o n l y is p r o v i d e d fo r future addi t ion 
o r wiring and o ther necessary plug-in equip­
ments . 

NOTE: A point may serve for one or more of the pur­
poses described above, for example, when a supervisory 
system is used for combined control and supervision of 
remotely operated equipment, point for supervisory 
control and point for supervisory indication may be 
combined into a single control and indication point. 

pol l ing (data request ) . T h e process b y which a 
data acquis i t ion sys tem selectively requests 
data f rom o n e o r m o r e o f its r emo te terminals. 
A r emo te terminal m a y b e requested t o re­
s p o n d with all, o r a selected po r t i on of , the 
data available. 

p rogrammable equ ipmen t . A r emo te o r master 
station having o n e o r m o r e o f its operat ions 
specif ied b y a p rogram con ta ined in a m e m o r y 
device . 

p r o t o c o l . A strict p r o c e d u r e required t o initi­
ate and maintain c o m m u n i c a t i o n . 

quant iza t ion error. T h e a m o u n t that the digital 
quant i ty differs f r o m the analog quant i ty . (See 
analog-to-digital ( A / D ) conve r s ion . ) 

quiescent supervisory system. (See supervisory 
system, qu iescen t ) . 

refresh rate. The n u m b e r o f t imes each sec­
o n d that the in fo rmat ion d isp layed o n a non-
permanent display, fo r example , C R T , is re­
writ ten o r reenergized. 

relay, interposing. A device w h i c h enables the 
energy in a h igh -power c i rcui t t o be swi tched 
b y a l o w - p o w e r c o n t r o l signal. 

r e m o t e terminal unit ( R T U ) . Refers to a re­
m o t e stat ion e q u i p m e n t o f a supervisory sys­
t e m . (See stat ion, r e m o t e . ) 

repeatabil i ty. T h e measure o f agreement 
a m o n g mult iple readings o f an ou tpu t fo r the 
same value o f input made under the same o p ­
erating c o n d i t i o n s , approach ing f r o m the same 
di rec t ion using full-range traverses. 

reproduc ib i l i ty . T h e measure o f agreement 
a m o n g mult iple readings o f the ou tpu t fo r the 
same value o f input , m a d e under the same 
operat ing c o n d i t i o n s , approaching f rom either 
d i rec t ion using full range traverses. 

resolu t ion . T h e least value o f the measured 
quant i ty w h i c h can be distinguished. 
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