UNTTED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION | 2
BEFORE THE ATOMIC SAFETY AND LICENSING BOARD : >, =
_In the Matter of | y - - e ' 4‘1:

NRC Docket Nos. 50-498A
50-453A

HOUSTON LIGHTING & POWER COMPANY )
PUBLIC SERVICE BOARD OF SAN ANTONIO )
CITY OF AUSTIN )
CENTRAL POWER AND LIGHT COMPANY )
(South Texas Project, Unit Nos. )

1 and 2)

TEXAS UTILITIES GENERATING

COMPANY, et al.

(Comanche Peak Steam Electric }
Station, Units 1 and 2) )

NRC STAFF'S THIRD SET OF INTERROGATORIES AND REQUESTS
FOR PRODUCTION OF DOCUMENTS TO HOUSTON LIGHTING AND
POWER CO. AND TEXAS UTILITIES GENERATING CO., ET AL.

NRC Docket Nos. 50-445A
50-446A

Preface
Pursuant to 10 C.F.R. Sections 2.740, 2.740b, and 2.741, the NRC
Staff hereby propounds the following interrogatories and document re-
quests to Houston Lighting & Power “ompany ("HL&P"), an applicant in

the South Texas operating license antitrust proceeding, and to Texas

Utilities Generating Company, Dallas Power & Light Company, Texas Powar
and Light Company and Texas Electric Service Company (hereinafter

collectively referred to as "TU"), applicants in the Comancie Peak

antitrust operating license proceeding, and parties to the aforesaid

South Texas proceeding. Responses to interrogatories are due within

fourteen (14) days after service unless the presiding officer allows

a longer period 10 C.F.R. §2.740b(b). In addition, document production
is required within thirty (30) days 10 C.F.R. 3§2.741(d). However, the
Staff will endeavor to cooperate with the above applicants to assure an

adequate response time which does not adversely affect the hearing (or

discovery) schedule.
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Instructions

1. Answer the following interrogatories separately (by parts) and fully in
writing under oath or affirmation.

2. Restate the interrogatory or document request as the first part of the
answer,

3. If any person significantly assisted in the preparation of any answer
other than signatory counsel or affiant, state that person's name, address,
employer, title, and telephone number.

4. If any interrogatory or part thereof is objected to, state separately
(by part) the objection and basis therefor.

5. Documents produced shall be grouped and marked by interrogatory.

6. If privilege is claimed as to any document, identify the date of the
document, the sender(s), the recipient(s) of all copies, the subject matter of
the document, and the priviiege claimed.

7. If any document requested is unavailable, explain the circumstances of
such unavailabiiity.

8. Any request to list, name, or identify a person or employee requires a
statement of the person's full name, current employer and business address,
position held, and telephone number.

9. Pursuant to the direction of the presiding Licensing Board on June 21,
1978, these interrogatories and requests for documents are continuing and require
supplemental answers should Houston or TU obtain or identify supplemental infor-
mation or documents.

10. For clarification of any technical term used herein, please refer to the

attached IEEE "Standard Definition of Terms."
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Definitions

.4

In the event any word, term,or phrase is unclear to Houston
and/or TU, 1t is requested that oral clarification be requested of
the undersigned staff counsel. Any word, term, or phrase is to have
its generally accepted meaning. Listed belou.‘are specific definitions ‘
pertinent to this pleading:

1. "Documents” means all writings and records of every type in
the possession, control or custody of the company, its directors,
officers, attorneys, employees or agents, including, but not limited '
to, memoranda, correspondence, reports, surveys, evaluations, charts,
books, minutes, notes, agenda, diarfes, transcripts, microfilm,
accounting statements, telephone aéd telegraphic communication, speeches,
and all other records, written, electrical, mechanical or otherwise,
but excluding documents relating to the design, construction or routine
operation of electrical facilities. Where engineering feasibility
studies or reports are furnished, the underlying detailed data need not
be supplied.

"Documents"” shall also mean copies of documents, even though the
oriéina!s therecf are not in the possession, custody or control of the‘
company, and every copy of a document which contains handwritten or

other notations or which otherwise do not duplicate the original or any

other copy.

2. "Relate(s) to" means relating to in any way and includes
documents which are the subject of the request. (e.g.."relating to
& contract” includes the contract itself). Requésts coﬁcerning a

subject or ftem should be understood to include bossib1e or contem-



plated actions as td such subject or item. For example, requests:
for documents relating to interconnection plans would include documents
relating to interconnection arrangements that have been considered
but rejected. | )

3. "ERCOT" means the Electric Reliability Council of Texas.r

4. "TIS" means the Texas Interconnected System and its
predecessor organizations, the South Texas Interconnected System and
the North Texas Interconnected System.

5. “TU/HL&P" means TU and/or HL&P.

6. "Reliability council" means a group of electric utilities
that reports to the National Electric Reliability Council on a

regular basis, such as ERCOT or the Southwest Power Pool.
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Interrogatories

1. Provide those HLP/\. organizaticn charts now in HLP/TU's possession for
the years 1970-79. Indicate executive, departmental, and divisional
responsibilities. Identify those company employees directing or
responsible for subject areas or divisions.

2. Provide all documents relating to distance of lignite fuel from generating
sites, both present and planned, and transportation cost of lignite to
each plant site,

3. Provide all documents not heretofore produced which

(a) relate in any way to engineering or economic (including engineering
economics) assessments of intrastate operation of electric utility
companies in Texas, and/or to interconnected cperations between inter-
state and (Texas) intrastate electric utility systems (exclude corres-
poncence addressed to the Chafrman of the Texas Public Utilities
Commission, all filed pleadings and exhibits, and documents generated
prior to 1968). This request includes, but is not 1imited to, stability,
load flow, and loss of load probability studies analyzing the effects

of int :rconnections between SWPP and ERCOT on ERCOT systems.

(b) -elate to determination, estimation, or comparison of the costs
(including social and regulatory costs), benefits, or other factors
pertaining to inteiconnecting or possibly interconnecting TIS with SWPP
(exc1ud§ all filed pleadings and exhibits, and documents generated prior
to 1967);

(c) relate to (or would include as an alternative) the provision of
transmission services for or by Houston Lighting & Power Co., Texas Power
and Light Co., and/or Texas Electric Service Co.

(d) relate to consideration of jointly owned generating or transmission
facilities, and/or purchases, exchanges, or sales of energy or capacity
which would include, as an alternative, provision of transmission services
by or to HL&P, TP&L, and/or TESCO (exclude all filed pleadings and exhibits,
and documents generated prior to 1970);

(e) relate to the establishment, continuation, improvement (or modification
of related facilities to yield the improvement), or abandonment of any
emergency interconnection between a member of ERCOT and a member of WSCC

or SWPP;
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(f) relate to the impact of fuel costs and capital costs of generation
construction on transmission and generation planning (exclude all filed
pleadings and exhibits, and documents generated prior to 1970);

(g) relate to Houston Lighting and Power Comrany's purchases, sales, or
exchanges or possible purchases of energy or generating capacity after
1980 (exclude all filed pleadings and exhibits);

(h) relat2 to studies, analyses, or evaluations performed by Stagg
Systems, Inc. for Houston Lighting & Power Co.,

(1) relate to the "optimalization," i.e., use of central dispatch,
economy sales, or exchanges of energy, of TIS/STIS/NTIS and/or the TU
system.

(j) evaluate the construction and/or use of transmission of greaier
capacity than 345 kv by members of TIS.

(k) relate in any way to the retention or possible retention of
existing customers, or securing of new customers, or service areas
or territories (or parts thereof), including, but not limited to,
Conroe, Texas and the area north of Houston.

(1) relate to the conversion of gas or oil-fired generation to coal.

Any documents responsive to this document request which have not heretofore
been produced and which are in the possession of the following individuals
shall be produced and segregated so that they are identifiable to each
individual:

HLP, (]
K.L. Williams G. Berman
B.G. Burgess H. Manning
Charles Hamm L.0. Heizer
R.L. Evans M. Spence
E.F. Pond P. Brittain
R. Earhart B. Hulsey
J.D. Greenwade E.D. Scarth
R.M. McCuistion T.L. Hatcher
T.A. Standish, Sr. R.R, Parks
D.D. Sykora C.D. Montgomery
D.E. Simmons
J.F. Meyer
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4. Regarding power flows on the facilities which interconnect the TU/HLP
electrical systems with each other or with other systems:

(a)
(b)
(c)

(d)

(e)

(f)

5. (a)

(b)

(c)
(d)

(e)

(g)
(h)

(1)

Are the flows telemetered to a central location?
If the answer to (a) 1s yes, where is the central location or locations?

If the answer to (a) is yes, does TU/HLP refer to the central location
or locations as a control center(s)?

If the answer to (c) 1s no, how does HLP/TU refer to this central
location or locations?

Are all tie 1ine flows automatically totalled? (Tie lines are facilities
interconnecting two or more different systems).

If the answer to (e) is no, please identify those tie line flows which
are not totalled automatically.
Is automatic tie 1ine control used to control scheduled interchange to

and from the HLP/TU system?

If the answer to (a) is yes, is the control system analog, digital,
or hybrid?

Does the control system use frequency bias?

If the answer to (c) is yes, what is the frequency bias setting
(or settings)?

If the answer to (a) is yes, describe in detail the operation of the
automatic tie Tine control system.

Are all generators controlled automatically to respond to changing
system load conditions (other than by governor action)?

Identify which generators, 1f any, are under automatic control and
which, 1f any, are not.

If some generators are not automatically controlled, describe in
detail the method(s) by which they are controlled;

Identify the future generators which, 1f any, will be under automatic
control and those, 1f any, which will not.
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6. (a) Identify those HLP/TU generators (both present and planned), if any,
which have (or will have) speed governing systems and thcse, if any,
which do (or will) not;

(b) For each generator (either present or planned) which has (or will have)
a speed governing system, 1ist the "Steady-State Speed regulation"l/
and the "Governor Dead Band."

7. List the “Permissible Response Rate" 1/ for each generator on the HLP/TU
system.

8. HLA&P:
List and describe all proposed

(a) load flow studies

(b) stability studies

(c) production costing studies

(d) generation reliability studies

to be conducted by HLP, TIS, or STIS at any time during the period
1979-1985.

9. HL&P:
List and describe all

(a) load flow studies

(b) stability studies

(c) production costing studies

‘d) generation reliability studies

conducted by HLP, TIS, or STIS during the last three years which involve
representation of the HLP transmissic.. and/or generation system.

10. HLA&P:
Please Tist the specific transmission 1ines (and their electrical
characteristics) considered in Exhibit 11 to the deposition of
K.L. Wi111ams 1n this proceeding.

1/ As defined in the attached copy of IEEE Standard Definitions of Terms for
Automatic Generation Control on Electric Power Systems, 1EEE No. 94,




1.

12.

13.

14,

18.

16.

¥,

.

Insofar as not provided in response to Staff's Interrogatory No. 35(e)
of its First Set of Interrogatories, please 1ist the continuous and
emergency ratings of each of the HLP interconnections and transmission
Tines over 138 kv.

Does HLP rate 1ts transmission 1ines at less than their full continuous
ratings in 1ts load flow or other studies? If so, please describe the
ratings used, and the reasons why such ratings are used,

HL&P:

Insofar as not provided in response to Interrogatory Nc, 8 of Staff's
First Set of Interrogatories, please provide a 1ist of requests by HLP
to import power to its system since January 1976 along with

(a) an explanation of why each import was reguested,

(b) the date of each request,

(c) the result of each request,

(d) the amount of each request.

(e) Please produce those documents relating to this interrogatory.

HL&P:
Please provide a 1ist of requests by other electric systems to HLP to
export power to other systems since January 1976 along with

ia) the reason (1f known) why each export was requested;
b) the date of each request,

(c) the result of each request,

(d) the amount of each request.

(e) If any export did not materialize, please explain why.

(f) Please provide all documents relating to this interrogatory.

Please provide copies of any drafts or finalized agreements between the
City of Austin and HL&P regarding HL&P's purchase of energy or capacity
from that system,

Please describe the method cr methods employed by TIS, HL&P, and TU in
representing machine governor response characteristics in load flow and

stabi1ity studies (TU: describe methods used only by TUCS and its members,

and by TIS; HL&P: describe methods used only by HL&P and TIS).

Please describe the method or methods employed by TIS, HLP, and TU in
representing tie Tine Toad control in load flow and stability studies.
(TU: describe only methods used by TUCS and its members, and by TIS;
HL&P: describe methods used only by Hi P and TIS).
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18. Please list by year for the years 1970-79, for each generating unit
(TU for its units, HLP for its units) in operation during that period,
the

(a) capacity factor

(b, scheduled maintenance (in weeks per year)
(c) forced outage rate

(d) load factor

19. Provide all documents relating to consideration of TIS policies regarding
wheeling and inadvertant flows generated in the past two years.

Respectfully submitted,

oy P. Lessy, Jr.
Fredric D. Chanania
Michael B. Blume
Ann P, Hodgdon
Counsel for NRC Staff

Dated at Bethesda, Maryland
this 26th day of November 1979.
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FOREWORD - Il Ul

This is the first revision of this pubhieation, whoeh formatizes the work of he Sy stem Contrade s 3L cn e
of the Power System Lugincering Committee on the terminologs for antomatic generation ot st e e
power systeme The need for standard termmology i this field becana apparent alter a study of techine ! pogwrs
mdicated that many authors were nang different deliitions for thei terms. Requests for the svandurd: aten of
terms were also received from the operating gronps of Ui large interconneeted power svsicmis i this coumiry
and Canada. This is the fint pobivation in Eoglish devired spoeificaliy 10 the terminelo oy veed in avtomatie
generastinn econtrel,

The deSutions in this pablicuion were prepared for use primarily w the field of autemui generatim comtr
on electrie power systems. Therefore, it is recogmized 1hat many of the terms are defined i iow limiited a manner
for uee in other fields.

In the preparstion of this publication, reference 1o the following publicutions proved extremely helpful:

.

1. IEEE 122 (AIEE No. 600} (December 1950), “Recommended Specification fur Spoed-Goveruing of
Steam Turbines Intended tn Drive Liectric Generaters Rated 500 kW and Larger.”

2. IEEL 125 (AIEC No. 6U3) (September 1930}, “Necommended Specification for Speed-Governing of
Hydraulic Turbines Intended to Drive Electric Generators.”

3. 1ECL 270 (September 196G/, “Proposed Standard Definitions of General (Fundamental and Derived
‘Electrical and Eleetronics Ternw."

4. “American Nationa! Standurd Terminology for Automatic Controls.” ANSI CA5.1-1063.

5. ASME Standard 105, “ Automatic Contrel Terminology.”

6. American National Standard C42.331957—Definitiuns of Clectrical Terma—Group 35=Generation,
Transmesion and Distribution,

7. American National Standard C42.30-1057—=Dafitions of Clectrieal Terme=Group 30—Instruments,
Meters end Meter Testing

6. Americay National Siandard C42.2%1i57=Delnitons of Electrical Terms—Group 25=Industnial
Contral Equipment.

In accordancr with ANST instuetions CL2 16, duted June 9, 1950, vithed “Procedure 1o Be Followed in the
4 . . . . . - 5 o
Preparation s b aon of Defurions of Elertneal Terme in Propoe~d Amcrican National Stndands,” the
following note appies o tems 114, 135, 312, 314, 401, 402, 412:

* “A¢ the time this Standard was submitie d for approval, this committee and the appropriste Ci2 comntes
had nii agreed on a mutually aeceptalde term and cefinition, and the term and Jafinitem given horen
are ;:copuized as American Nanonal 8 andard for the prrpose of this particular Sandara”

JCKNOWLEDGMEN "

The Inctitute wishes 1o acknowledge it indebtedness to those who hisve =0 frecly given of their nme and
knowledge und have condueted experimenta’ work on whish many of the ITEE publications are haved.

Tiwe work of revising this publication w « curried out by he System Controls Subcomitiec of the Mower
System Legineering Committee of the ICE . Power Group. The members of this subcommittee were:

T. W. Hissey, Chairman

* D. H. Berry J. W. Kepuer
G. A. Davis J. Miller
F. P. deNiello D. E. Suiumons
C. W. Lgzgers E. E. Swanson
J. H. Graham . 0. Usry
(. L. Hood C. N. Whitmire 3
J. R. Huil D. G. Wolidpermth
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Definitions of Terms

for

AUTOMATIC GENERATION CONTROL
0¥ FLECTRIC POWER SYSTEMS

100. TERMS T'SEDT "N POT™R SYSTINI PPERATION

101. Power System. A _oip of one of more zeneratiag
sources and or eonpecting (miosimesion lines operated
under common wshagemnent vi supervisiuh to suppl load

102. Lutezconuccted Sysam. Two or mere individual
power evetoms normally overating with conuesting tie
lines.
103. Contrs! Area. A pouci €ysvem, 8 pat ui & #system,
or 8 combinztion of systems to whick a ~ymrion genera-
tion ecntio) schome is applied.
104. Tie Line. A tranemiicsion line connecting two or
MOTE Pover sveicms
105. Arer Tie Line. A trinsmission line connerting t
control areus.

Note:
106. Tie Fuint. The loeation of the switching facilitier

of a tie line which, when closed, permit energy to flow
between two power svetems.

Shailar te “interconicction e’ o8 defined 1o T42.55.40 160

107. Czntrol Mclering Poiit. The location of the tic-
line metcring equpment that is used to measure power
on the tie line for the nurnose of eontrol.

102. Eper;y Nietering Point.  For a tic line, the location
of the int 2rating metering cquipmen® Usoo W mousure
energy traveler on the e jine

109. Net Inteichange (Potor wnd/or Brergs). The alge-
braic sum of the powers and. or energies on the arca tie
lines of 1 ¢ ntrol area. Positive net interchange due to
excess generation i< out of the urea.

110. Schicdled Wet Interchange.  For a control area, the
mutunils prewrranged mtended net power and or energy
on the area e lines,

111, Nt laterchange Devistion. For u control arva, the
ret intoreh tec minus the schicduled net interchange.

112, Svitem Frequencey. The actual frequeney of the
sk systen alternating voltage.

113, Boted Fronuency, For a pover sistem or intercon-
vaters, the nernal eveles per seecnd for which
Castinzerrnont gL equipment operating on

A ‘
L e 38

MR l-..;

:'.'(!

W ks, Ty

114. Regulated Fiequency (C42.55.10050)." Frequency
g0 adjusted that the average value does not differ from
a predetermined value by an appreciable amount.

11S. Standard Frequeacy. A precise frequency intended
to be used for a frcquency refcrence.

116. Schedulsd Frequency. That frequency which a
power system or an interconnected system attempts to

mu.intain.
*17. Freguency Devietion. For & power systom, systen
frequency minus the scheduled frequency.

118. Scheduled Frequency OCfset. The amount, usualiy
expressed in hundredths of & exele per seon’. Ly whieh
wie frequency schedule is chroged from ratd Dizgueney
in order 16 eorieet & previous v aeeumal fod time deviae
tion.

1'9. Frecueuer Bigs. An «fert in the =l liid nat
interchange power of 4 control area that vares i propurs
tion to the frequeney deviation. This offret is o o dircetion

to assiet in restoring the frequrncy to scheauls

120. Frequency Bias Setting. A fuctor with nezative
sign that is muitiplied by the frequency devintion to
viel 1 the frequency bius for a control srea.

121. Time Deviation. Fora power svst>m, the integrated

or accumuilated difference betwenn evstom frequeney and
reted frequeney divided by the rated frequency.

122. Time Bias. An offsct in the scheduled net inter-
change power of a control area that vanes in proportion
to the titne deviation. This offset is in a directicn to ae«ist
in restoring the time devistion to zcro.

123. Time Rias Sctting. A factor with negalive sign
that is multiphed Ly the time devistion to yiehd the time
bizs for a control wiea.

124. Eiased S.heduled Nt Inierchange.  The scheduled
net interchones plus the frequensy and or ether bias of
a control nrea.

125. Area Coutroi Errer. The frequency devistion of

an solated power sustem ennsicting of a siugle eanrrol
ares is the aren eontrol error. The arca control error of

' Qg e orick note in FDoreword.
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126. Area Load-Frequency Choracterietic. [or a eontrul
urea. Lue change in total arca load bt resulis from a
change in system frecucney,

127. Area Frequency-Re-nonss Claructerictic. For a
control area, the sum of the channe i totu! arca generativn
eaus~d by governor aection and the in tetad area
lod. both of whieh result from a suldon elange in svstem
frequeney, in the absenee of autontic control aetion

chance

128. Station Cortrol Error. The station gencration minus
the as<igned station generation.

Notr: Reler to note o zol=nty wide definition 125,

129. Unit Contro! Error. The unit gencration minus the

assigned unit generstinn,

Note:  Weier 1o vote G polarioy under definition 125,

120. Inadvertent Interchange. For o conten! ares, the
tine intezral of the »ot interehange ninus the fime integral
of the scheduled not interchanae

Neter Ths &

fromy b e o f e
wed 1 orereiange ey

e es the ntentiomal intechange e ergy resuiting

and oo @ hor g Lo wellre e e lieie
resiliing froam Damme €3 € ¢jouenl eroor
131, Tandem Tontrol. contra! wher, h}' the
gren contivl ertor of an wien or arcas U conmested ta
the interconnected svstemn i on'y throush the faalities
of another arca C, is included i vontra) of e, (7's geners.
ton

§oeges

\ o of

132. Power Control Center.  T'he location where the arcs
contro! ("l‘ul ol » coutrol area iv eomputed for the purpose
of contruliing aren generation,

135, Acvtomatic Geneiation Centrol.  The regulation of
the pover outpint of electne gencrators within a preseribed
aren i resprmse to changes i osystem frequency, tie=line
Jonding. or the relation of these to each other, so ax to
maintain the seheduled syva*om frequeney and/or the
extubh hed wmterelange with othor areas within predeter-
mincd limits

134. Area Supplementary Control. The control aetion
appied. maneelly or autonateally, o e eenerator
specd governers i resprase 1o clunges inosvetem frie
grcniey, Oe=tae losding. or e ol i v 1w encls
s to meintain the selofaied svtem Dreg oney
atd or the established ot neocelo e with otiner eontrol
min predotermimcd L

of il

other,

Wi Wy

135, Gioss Semeratica. 1L gonirored oot pover ot

the Lorminads of the e o

. Net Genererin,  Coivse poper fion fos sluiion or

i....i P o T "-r. "ot

,.‘, ‘ ’)
L «\ ’ 'h" L
' \ Z UL \\J'
260, PROGE-MOVIR AND GO\:Z.:-’OI;

CRASASTE"ISTICS

feselaten Ll bRt baNS

201, 'Speed-Covemning Svatem.  The spred eavernor, the
spocdecontre! meslanism and the governor-controllod

valves®

202. Speed Governor. Those elements which are direet!ly
responsive to speed and wiieh pesition or influence the
action of othicr clements of the speed-governing system.”

203. Speed-Control Mechanism. All equipment sucls as
relovs, servomutors, preseure or pover-amplffving devices,
levers, und linkuges between the speed governor and the
governor-controlled valves.”

204. Governor-Controlied Vaives (on a Steam Turbine).
Thase valves which control the power input to the turbine,
and which sre normally artuated by the speed governor
directly or threuph the mcdium of the specd-cuntrol

mechanism

205. Governor-Controlled Gates ‘on a Hyvdroturbine'.
Those gates which control the power input to the turbine,
and which are normally actuated by the speel governm
directly or through the medium ef the speed-contro!
mr-chanism.

206. Cam Shaft Position. The anpul.r pesition of the
main shofi direetly operatine the  governor-centrolleod
vilves,

207. Governor Speed Charger. A deviee by means of
which the speedegoverning vstem iy be adivaed o
chanee the speed or power outpt of the trrbine while
the iurbine 1= in cperation”

208. Governor Speed Changer Tositizn,  The positivn of
the speed changer indicated by the Daerion of it travel
from the position corresponding to minimum turbine
speed to the pmition corresponding to maximury siced
and power input. It 1s usuzliy expressed i poreent,

200, Steady-State Speed Regulation. Ior struizht cou-
densing and noncondensing steam turbines, for nunauto-
matic extraction turbines and hydrotuibines. the chaige
in steady-stute speed, exprossed in pereent of raved spoed,
when the power cutput of the turbine ie gradua'ly redusnd
from rated power output to zero pewe output with
urchanged settings of !l adjustments of the sweu-

poverning ystem,® e

210, Steady-Stute Incremental Speed Regulatiop.: At o
men sedvestote speed sod poner outpat the rote of
chinnge of the stoadyvestate specd with respeet to the pover
outpet, 11 s the slape of the ¢ ngent 1o the sterdyest ot
spod=pover autput curve at the point of poaver ourou
wrier consideritinon, I ods oxpressed e perernt of pnted
speed wihen the duferenee i stecdvadtate svoed, (x) s
i perecnt of rated speed 105 0av twe peisis on the v one,

? Qo reforeice |in Pore covd
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212. Load Limit Changer. A deviee that acts on the
speed-governing svstem to prevent the governor-controlied
valves from ovening beson? the position for which the
device is set

213. Gevernor Dead Band. The magnitude of the total
chungs in steadr -<tute speed within which there is no
resalting meesarnble change in the position of the gove
ernor-controlicd valves, Dead band is the measure of the
insersinivity of the speeds-poverning avstem and s ex-
pressed i poreent of raved speed? TeTerd

300. TYPIS AND CEATACTERISTICS OF
AUTC™IATIC CONNTROL ACTION

30i. Consunt rreguaney Centrol.  For a power svsteni a
e of ope vt wnder lu.ul-.’n qqueney contral in wineh
the area eantiol error is the frequeney deviation.

302. Holding Trequency (C42.35.10.045)." A condition
of operating o gencrator or station to maintain substan-

tizllv constont freguency irrespective of variations in
load. A plort s operated is emd to be regulating fre-
queney.

303. Corsta .t et Interchange Control. For a power
evatems, a4 mode of operation under load-frequeney control
in which the aren comtrol error ix determined by the net

ifl":f(’ll.dn;\ kv o

3C4. Buse Load Comtrol Tor un clectne generating unit
or stution, & weode of operation in which the unit or

sintion gener.tion is held evastunt,

308. Tie-Line Bizs Conttol. Tor u control area, s made
of eperotion wder Joadsfrequeney eontrol in wineh the
v eentre! orror s determined by the et interchange
wdngis the boeed seheduled net interchunge

30%. Preportional Contrul Action.  Aetion i which there
b w dmenr relation borween l!x‘ output and the wpnt of
e ventre o The ratio of th ehange i ahian ):i‘u-.icu"»-l
by the e I ecntra! petion to tle ehonge oot
s gl e b e ortinnal giin

poTtiot:

Aetionin whisl the outpan
ietean l f

7. Integ=al Control Action,
gt b iegiae e the timme

202, Eeset Coutivl Action.

No'e Lrrtion nde 1
itgral vaatrel aeivee

vortsaller with poves o fuannd el

FIREN N i'! i

Aetion i which ahe contraller outpal is p guriioaad
to the inpnt signa! and the toe mtegral of the inpat
cignal, The number of times per minute that the integral
contiol action repeats the roportional eontrol action i

ealled the reset rate

309. Derivative Control Action. Action in which the out-
put of the eontroller is proportional to the hist time
derivative of the input.

310. Rate Control Action.

Noeo Applies onl: 10 a eontroller with proportional eoutrel
action plus derivative control aetion.

Action in which the output of the contruller is propor-
tional to the input signal and the first denvative of the
input signal. Rate time i the time intsrval by which
the rate action advances the efieet of the proportiveal
contrul action.

311. Arez Assist Action. The component of are., supple-
mentary control that invelves the temporary gssiznmant
of generution clunges to minimiize the area control érror
prior to the asdgnment of generation changes on un
economie dispateli basis,

312. Command Control. .\ eontra! mode i vhich «oeh

genersting unit is controlled to reduce unit eontrol error.

213. Permissive Control. A control moste i whiel, gon-
erating unit= are aliowed to be eontrodled only whon the
chiange will be in the direction to reduce wira cantrol
error.

314. Continuous Type Control. A contrul minde that
provides a eontinnous relution betveen the dovistion of
the enntrolled veriable and the position of the final con-
trolling element.

315. Closed-Loop Control Syziem (C32.25.05041)0" A
eontrol svstem in which the controlled quantity is me
ured and compured with a standard representing tue
desired performance. Any deviation from the standurd is
fed back into the control svstem in such a sen<e that it
will reduce the Jeviation of the controlied quantity from
the standard.

Note I oastomatic genesation eontrol, the contralled guant
are Niegveney, umt generation, and net interchange.

ities

316. Finzl Controlling Element. That contruiling el-
ment winel direet)s changes the value of the numpulated
variable

317. Valve Puint I.ondin. Control. A contrul meuns for
neding o unit everate i the seere efficient portions of

the v of .lm povernar fuatrelied valves

a M_..,:...,:

318, Compuier Control. A mde of eontrol of
j rores Wi oden a emputi . weing ns u|n’ the prroneres

P
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© 401. Measurement Device

3l°u D.t(‘(’i Dt‘)::! CO.‘»?I’U: .‘ n..-! Ilr' ('J:I‘u'“: \-?l i
100 CoRIPUTer LUTPGLs afe Usew 1 tontts! the p .
direet!

320. Bybrid Control. A mude of evntre! unilizing bl
analog und digital computers in conbiation to eantrol
3 Procoss.

400. ELEMENTS AND COMPONENTS OF
AUTOMATIC CONTROL SYSTEMS

(C4250.11.020)" For an
autom.tic control evstem. a device that measures physical
and eleetrical quantities

402. Primary Detector (C42.30.11.055)" That portion
of the measurement device which either utilizes or trins-
forms energy from the controlled medium to produce a
measurable efiect which is a funetion of chiunge i the
value of the controlled variable.

403. Controlling Means. For an automatic euntrol
system, those clements which are li:volved in producing ¢
corrective action.

404. Nlaster Controller. For a lond-frequency eontrol
system, the central deviee that develops eorrective action,
in response to the arca control error, for execution at
one or more generating units.

405. Schedule Setter or Set Péint Device. A Jdioviee for
establisling or setting the desired value of a contrilicd
vanable.

406. Net Intarchange Schedule Progriummer. .\ means
of automatically changing the net interchange sehedule
from one level to another at a predetermingd tine und
during a predetermined period or at a predeterminesd rate.

407. Regulating Limit Setter. A deviee n the Joad-
frequency control svstem for limiting the regulating range

on & station or unit.

408. Regulating Range. In load-frequeney eontrol, a
range of power output within whieh & generating umit
is permitted to upesute.

409. Unit Rate Limiting Controller. A controlier that
limits rate of change of generation of a generating unit
to an ac<igned value or values.

Note: The limiting action i& normall: based on 8 measured
MICEL WAL T Annate rate.

410. Furction Generator. A devier in wlneh o muathe-
nabics] fanction such as U= f(I} cat be stored so that
for any mput equal to z, an outpu! equal 1o fir) will be
obtained

411. Pover Primary Detector. A prver messuring de-
viee fur produtimg an outpat propartenal to pover lnpat.

432, Trequeney Standord. A deviee tht pro duees a
statedan! frequoney, See definition 115,

S¢3. TELEMTTINING
S01. Pulse Duration Telemctenng (Poive Walth Nodus
lstion): A tvpe of telmetoring m vhich the duriton
of each transmittcd pulee 1s varied as a funstion of the
magnitude of the measured quentity.

$02. Puise Rate Tclemetering. A type of telemetening
in which the number of unidireetional pulses per unit
time is varied n< a function of the magnitude o1 the
measured quantity.

503. Variable Frequency Teiemetering. A type of tole
metering in which the frequeney of the aliernating voltage
signal 1= varied as a function of the magnitude of the
measured quantity

504. Phase Modulation Telemetering. A tipe of tele-
metering in which the phase diference between tue trans-
mitted voltage and a refrrenee voltage varies as a functioi
of the magnitude o/ the measured quantity.

600. CONTROL EQUIFMENT CHARACTERISTICS

601. Analoz Dervice. A deviee that operutes with var-
ables represented by continuously mensured quantities
such as voltages, resistances, rotations, and pressures.

602. Digital Device. A device that operates on the basis
of disercte numerieal techniques in which the vanabies
are reprosented by cuded pulses or states,

603. Electron Device. A device in which conduetion by
electron: takes pluee through o vacuun, gas, of semi-
conductor.

604. Eleciromechanical Device. A device (hat is elec-
trically operated and has mecinieal motion such as relays

and servos.

605. Accuracy in Measurement. The degree of correcis
ness with which a measurement deviee vields 2 value of

measured quantity,

606. Repeatability in llearurement. The closrness of
agreement among reprated measurements of the same
vuriable under the sume conditions.

607. Error in Measurement. The algebruic differcice
between a value that results from mo:surement anc

: 1
corresponding true value.

¢78. Dead Band. The runge thirnuzt which an input ezn
be variad without initiating response.* ;

699, Hrsicresis in Mezcurement or Cortrol.  The dilte:-
ence botvern the incre.sing tinat valae aod the deercasing
input valne which «foet the same output value. Tios
term gpplics only whe re the ontput vaite is o Cortinuons
function of the irpat viane”

R peferenee S b oo et
¢S referenee 4 0 Fovvond,
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702. Economic Dispateh. The distribution of totsl gen-
eration requirements among alternative sources for opti-
muni svstem economy with due consideration of both
merercentul generating costs and incremental trnsiission

—

703. Incremental Heat Rate. Torastoam turbogenerator
unit at any particular cutput, the ratio of a smali eliinge
in heat input per unit time to the corresponding el ize
m sower outpot Usually it is expressed in British thermal
units per kiluvatthour,

704. Incremental Gen.rating Cost. TFor u souree at any
particular value of generation, the ratio of the additional
cost ineurred in producing an increment of generation
to the magnituge of that insrement of generation. All
varicble costs shoul! be taken into account ieeluding
mainterance

705. Incrementa! Transmission Less. That fraction of
power Joss meurrea by transmitting a small increment
of power frum a point to wnether designated point. One
of these potuts may be o mathenfine.! caunivalent oy
thain phasieat such as the composite svstem load

70.. Incremental Cost of Delivered Power.  or i wiires
the wdditiona] per unit eost that would be incurred in
suptdving wnother merement of power from that soure
10 the comiposite svstem Joad.

707. Increment2l Cost of Reference Power. For i
soarc., the addmional per unit cost that would be in-
ecuired 1w supplving another increment of power from
that source 1o a designated reference point on o tratis-
mission <y siem.

708. Penalty Factor. A fuetor which, when multipdiod b
the meremental cost of power at a particular souree, pro-
duccs the incramental ecost of delivered power from that
soule
Mathematicaliv, it is?
1

(1= meremental transnn -

vory loss)

9. Incremental Delivered Power. Mo fraction of an
BT toctie I powes TP @ e ire) . s e
! aecibed  point such os the camy e

li‘t‘f‘f("o
syetem boad, e LY enpaessed in pereent,

thist is eles

o am

710. Tranemission Loss Ceefici:nir  Muthoenm ntieully
derived costants to e conbinged v ith sonpen povieis o
PVl merementa! tensmisaon beeses from each s

S Expresse ! as & deciingl,

1o thes Gt l'( svs<ivm A N ' ‘!-}: sy ‘::’.‘“7-“ BV e

b sl calend e vt "\ Uk AN idssiol Hosses

711. Incremental Worth of Pewer. At i designat, | Prons:t
(V) P tl.unm:--i-»u =)\ ~Hh| '\1.: ui&iltiula il I'«f unii (u~!
power from any variable scuree of 2 svstem iu econ. iz
balanee to sueli designated point.

LWhen the designated peint is the composite system
load, the inerements! worth of power is commenly eadic.
“lambd."” ( Lagrangiun multiplier;.

712. Nonconforming Load. A customer load. the chur-
acteristics of which are such as to require special tre.t-
ment in deriving ineremiental transmission losses

713. Voltage Phase Angle Method of Economic Dispatch.
The setuul measured phase angle difference between the
station bus and o reflerence bus in the determination of
mcremental transmission joszes,

714. Avtomatic Dispatching System. A controlling
meanr for maintaining the area countrol error or “tution
cont' il error at zeru by automatically lnading gererating
sou os, and it also may inelude fuclities to Juad the
sources in accordance with a predetermined loading en-
terion.

715. Cost of Incrementa! Fuel. The ultimate
mient cost of the fuel, usidly exproseed in cents per nibon
Pritish thermal units, thot would be consurod 2o supp h
an additiona] dnerement of goweration

716. Incremental Fuel Cos: of Generation.  Furany 1r-
neulur source, the cost. u-usliv (\'l\w-wl in milis por
kilowatthonur, that weuld be expended for fuel in order
to produce an additiona] iner mrm of generation at any
particulir souree,

717. Incremental Mainterance Cost.  Tor any particu’ r
source, the additional enst for maintenance that will
ultimately be incurred as a result of inereasing generation
by an additional incremont.

]
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