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EASTERN REGION 1620 USERS GROUP MEETING

MARRIOTT MOTEL, WASHINGTON, D.C. - MAY 6-8, 196L

Tuesday, May S5th

6:00 - 8:00 P.M,
8:00

Wednesday, May 6th
8200 AM,

9:00 - 10:30
(1)

10:30 - 10:h45
1045 - 12:15
(2)

12:15 - 1:45

1:45 - 3:15
- (3)

PROGRAM AGENDA

(D. D, Williams, Program Chairman)

Registration
Sound-off Session (Hardware, Programming Systems)

Reglistration

Note: Wednssday was devoted exclusively to Programming
: Workshops and special papers. There were four
(k) concurrent meetings, labeled A, B, C, and D,
during certain time periods, labeled 1 through S.
This cross reference is utilized in the Synopsis

of Papers.
A B ¢ D

Surmary of Introd., to
FORTRAN P/S Monitor
Summary of (Section I)
SPS P/s

Coffee
DOODIE, A Introd. to
FORTRAN Monitor
Language (Section IT)
High-Speed

SPS Assem-

bler

Luncheon (Informal)

Experimental Advanced Comparison of FORTRAN II
Translator Monitor SPS Systems Workshop
System (Section I) (Section I)

PDQ FORTRAN -

Paper Tape

"Select =
External®
FORTRAN




3:15 - 3:30

3:30 - 5:00
(L)

8:00 - 10:00
(5)

Thursday, May 7th

8 :00 A M.

9:00 - 10:30

10:30 - 10sh5
10845 - 12115

12415 -« 1345

145 - 3:15

Page 2

A B ¢ D
Coffee
Advanced Aids to Debug-  FORTRAN II O
Monitor ging SAMP Workshop
(Section II) Monitor Super- (Section II)
vision for
Open Shop
Users
Comparison of
FORTRAN
Systems
New Users Breakfast Meeting Jim Oliver
Registration
Note: Thursday morning and Friday
afternoon comprise the
General Session. Program
Teams meet in the interim.
The Plotting and Electronics
Programs Teams were formed
at this meeting.
General Session —
Announcements Don Williams «
New Equipment Announcements Tom Wagner

Systems Design in Electronic Industry

Coffee

Comparison in Depth of New FORTRAN Systems

.Luncheon

Keynote Address: Consolidation through

Systems Integration

Program Team Workshops

Note: See Sestion 4 - List of Papers
for papers preaented or topics
treated, Team Chairmen are
listed next to workshop.

A. Electric Utility

B. Educational Institutions
C. Rate Engineering

D. Chemical Engineering

E. Plotting

0

Arnold Spitalny,
Marty Goldberg

Don Jardine,
Jan lee

Jim Oliver

Frank Wells
N. Goldman

Ko W. Brady

C. F. Schroedel =
Acting for

T. H. Korelits
Tom Scott

1.1.2
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3:15 - 3:30
3:30 - 5:00

5:30 - 6:30
7:30

8:00

Friday, May 8th

9:00 - 10:30

10:30 - 10:4S
10:45 - 12:15

12:15 - 1:45

1:h5 - 3:15

3:15 - 3:30
3:30

Coffee

Continuation of First Four Workshops
E, Electronics

Soeial Hour
Movie on Type 360 System

Executive Board Meeting

Program Team Workshops

A, Electric Utility

B. 1710 Users

C. Structural and Civil Engineering
D. Education Institutions

Coffee
A. Operations Research

B, Continuation of 9:00 - 10:30
C. Continuation of 9:00 - 10:30

Luncheon

A.  Electric Utility

B. General Data Processing

C. Statistics and Mathematics
Coffee

General Session

Discussion of Sound-off Session
IBM Reports
Concluding Remarks

Page 3

Arnold Spitalny

IM

Jim Davidson

Frank Wells
J. J. Owen
Tom Scott

N. Goldman

Jim Cliver

Frank Wells
Robert Soucy -
Acting for
Arnold Canner
Frank Dickinson

Jim Oliver
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SYNOPSIS OF PAPERS

The sessions presented are summarized as follows: Cross Reference Number,
Title, Author (where applicable), Symopsis, and level of paper or workshop.

Wednesday, May 6th

A-1

B-1

B-2

Summary of FORTRAN P/S and SPS p/s -D, T, Nort Fairchild
Camera and Instrument Company and E. Sinanian, orporation

A survey was presented by IBM and User personnel of the
major IBM and user designed statement and symbolic langu-
age programming systems together with the additions and
modifications available from the library.

Level: Intermediate .

Introduction toc Monitor Programming - E. Sinanian and J. Grant,
TBY Corporation

A general discussion for new users of disk drives.
Section I discussed the Monitor in general and SPS
II-D in particular. ,

Level: Elementary

DOODLE - A Do-It-Yourself Problem Solver - M, V., Farina,
General Electric Comp_aq

A FORTRAN programming system for LOK which interprets
and executes. v
Level: Intemedia.te

AFIT SPS with Simulated TNFINS and MF - D, Olson, Newark College
of Engineering

Level: Intermediate

SPS High Speed Assembler for 20K - K. Germann and G. Rumrill,
Newark Uoﬁege of Enginaerigg

‘Level: Intermediate

Introduction to Monitor Programming - IBM Corporation‘

Continued from previous session. Emphasis on FORTRAN II-D
in Section II,

An Experimental Personalized Array Translator System =
+ He lerman, om’ ration
Level: Advanced

1.2,1
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Wednesday, May 6th - Cont. Page 2

A=3 Paper Tape PDQ FORTRAN - J, W, Trantum and P, G. Boekhoff,
(Cont) General American Transportation Company

Levels Intermediate

FORTRAN (Select-External) - P. G. Boekhoff, General American
ransportation Company

A programming system based on PDQ FORTRAN embodying 8
new 1/0 approach,

level: Intermediate

B3 Advanced Monitor Programming - J, Grant, IBM Corporation

A detailed discussion of Monitor I for the advanced
user,

Level: Advanced

Cc-3 A Comparison of SPS Systems - J, A, N, Lee and R, L., Pratt

An evaluation and comparison in depth of the first
generation programming systems,

Level: Elementary to Advanced
D-3 FORTRAN II Workshop - R, D, Burgess, Mechanical Technology, Inc.

A tutorial session reported to have been highly
successful at MTI,

Level: Intermediate

B-l4 Advanced Monitor Programming - IBM Corporation

Continued from previous session. Monitor II was
emphasized in Section II,

Level: Advanced
C-i4  The Art of Debugg__g E. J. Orth, Jr., Southern Services, Inc.

Level: Intermediate
Search and Memory Print (SAMP) - J. M, Wolfe, Brooklyn College

Level: Elementary

FORTRAN Symbol Table Punch for IBM, UTO and PDQ FORTRAN Systems -
R. C. lrons, U.5. Naval ochool of Aviation Medicine

Level: Intermediate




Wednesday, May 6th - Cont, Page 3

C=ly Monitor Supervisor for the 1620-1311 - E, E, Newman, Massachusetts
Cont.) Tnstitute of Technology

Level: Intermediate

Dl FORTRAN II Workshop - R, D, Burgess, Mechanical Technology, Inc.

Continued from previous session. Section II stressed
subroutine linkage and debugging.

A-S  Comparison of FORTRAN Systems -~ D, A, Jardine, J. A, N, Lee,
W. A, Burrows, R, J. Robinson and R, L., Pratt

An evaluation and comparison in depth of the first
generation programming systems, including IBM, AFIT,
UTO and PDQ FORTRAN.

Thursday, Msy Tth

9:00 - 10:30 Welcome introduction and reports,

Comments on theme of meeting (systems) - D, D. Williams

Use of Computers In Design of Electronic Equipment -
X, Spitalny, United Kircrgm orporation

{
Network Analysis on the 1620 - M, Goldberg, United A ¥4
cralt Corporation

Note: The preceding two gapers support the
- topic "Systems Design in Electroniec
Industry" which is listed in the "Agenda".

10:45 - 12:15 An evaluation and comparison in depth of the second generation
FORTRAN programming systems including FORTRAN II and Kingstran
FORTRAN by Do Ao Jardine and Jo Ao 'No Lee.

Papers classed as elementary presuppose no background on the part of the
audience, Sessions classified as intermediate presuppose some acquaintance
with the subject matter,

Sessions classified as advanced are intended for persons with considerable
experience in the field; questions of an elementary nature will be dis-
couraged at these sessions,

This agenda was supplemented between sessions by half-hour programmed
demonstrations on a type 1620 Model 2 computer with LO K positions of
memory, two disk units, a plotter and a card read-punch unit. The following

planned 1list of demonstrations was altered slightly to accommodate available
hardware features: : .

Set A: Design Automation (w
Orbital Trajectory Calculation

Similation of Analog Computer
| 1.2.3 1o
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Set B: Monitor I
FORTRAN II
SPS III

Other Programs Available: COGO I
Circuit Analysis
Electric Load Flow
Capital Investments
FORTRAN with Format
Plotter Subroutines

Any User desiring a specific demcnstration from the
above selection at times other than those indicated,
or desiring to run any of his own programs was asked
to submit his request to the IBM representative at
the demonstration center,

1.2,k
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Comments of the Program Chairman

The general response to your Program Committee's probe for
interesting material for the May, 196l, Conference was quite gratifying.

Models of previous Proceedings, the wealth of papers offered
and the availability and generous offers of speakers - expert in their
fields of interest, all helped to make the program planning easier,

The directive, for the best use of the contributcrs' material
and talents, was taken from the Group's bylaws, and 1is repeated here:

"The primary object of the 1620 Users Group
is to advance the effectiveness of the
utilization of the IBM 1620 Data Processing
System « ¢« ¢« ¢ ¢ o ¢ "

In order to effectively advance this basic objective, the
Committee decided to build a program blended with a theme which would
focus attention to the currently large stockpile of Progremming Systems
and Applications Programs., Thus, it was hoped to generate some con-
structive thought toward reduction of redundant programming efforts and
finally to affect some integration of Application Programs into the
larger context of Data Processing Systems.

Hence, the theme, "Consolidation through Systems Integration"
is being highlighted., .

The agenda was arranged so as to mold the Conference into a
composite of two parts, each part having its own identity and flavored
by the theme,

Part I (Wednesday morning to noon of Thursday) is mainly
identified with Programming Systems, Wednesday's four sessions were
each of ninety minute duration, being held concurrently and being
three-deep, One of these concurrent sessions is a panel discussion of
SPS Systems which support the theme relative to Part I,

Further support of the theme, related to Part I, is given in
two general session panel discussions covering the first and second -
generation of FORTRAN Systems, An evening session on Wednesday and one
on Thursday morning comprise these two sessions,

Part II (Thursday morning to Friday afternoon) is mainly
identified with Applications Programs, The Programs Teams' activities
are confined to this period. These meetings scheduled concurrently are
four-deep on Thursday afternoon and three-deep during three sessions on
Friday. The Chairmen of the various teams had been requested to limit
the scope of their interest in programming to Applications Programs during
their teams' sessions.

1.3.1
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The first session of Thursday morning - an overlep of Part I
and Part II - is mentioned here as an example of a tie in with the theme
by integrating several Applications Programs into a Program System
(1.0, Spitalny's paper, "System Design in Electronic Industry").

The panel discusasions previously referred to treat, in some
depth, the survey list of FORTRAN and SPS Systems which are introduced
during the first session of the Conference's opening., This list with
some additions is reprinted in Section 5 of these Proceedings,

Further comment on the panels! activity will be found in
the article following this one entitled "Some Notes on Survey List of
Programming Systems and Panel Discussions",

‘ The Program Committee!s post-conference activity is confined to
the compiling of all the material in readiness for printing.

In conclusion, the Committee offers sincere thanks to the many
people without whose assistance our mission might not have been completed,

John A, Rodgers Donald D, Willisms
Program Secretary Program Chairman

196l Spring Meeting
1620 Users Group
Eastern Region

1.3.2
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Some Notes on
"Survey List of Programming Systems"
and Panel Discussions

Survey Iist of Programming Systems

David T. Northrop devoted the entire opening session of the
Conference to a review of a Survey List of Programming Systems - both
IBM and User compiled - with a brief commentary relating to each listed
item, This session as planned served to introduce the subject matter
to be treated in depth during the panel discussions which were held
later, '

SPS Panel Discussion

R. L, Pratt, aided by Kurt Germamn, officiated at an
interesting panel discussion on SPS Systems. The Program Committee
is indebted to R. L. Pratt for his post-editing of the Survey List
for reprinting in the Proceedings.

FORTRAN Panel Discussion

Report on Panel
User Written Compilers in Depth

D. A, Jardine

Brief mention was made of IBM FORTRAN-Without-Format and
Format FORTRAN by J, A. N, Lee,

" R. L. Pratt described scme of the useful features of his
AFIT FORTRAN, such as compile time diagnostics and batch compiling,
AFIT FORTRAN, while an improvement over IBM systems, is somewhat slower
than other user-written compilers,

D. A, Jardine, in the absence of the authors, E, S, Lee and
J. A, Field, talked about UTO FORTRAN and the contributions made by this
system to improved language and easier operation., UTO FORTRAN has few
compile time or object time error messages,

W. A, Burrows, in the absence of author F, H, Maskiell,
described some of the features of P.D.Q. FORTRAN, It is based on UTO
FORTRAN with several major improvements. It is the fastest running
program at object time for amy 1620 not using hardware F.P., The com-
piler is essentially the same as UTO, but the object time subroutines
have been rewritten almost completely.

1.k
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R. L. Pratt then described Auto-Float FORTRAN, derived from
AFIT FORTRAN, which compiles hardware float-point add and subtract in-
structions in-line (not subroutined), It is probably the fastest 20K
FORTRAN (at object time) currently available, Only limited FORMAT
capabilities are available,

C. H, Davidson talked about FORGO, the University of Wisconsin's
losd-and-go compiler for teaching use, Extensive diagnostics at both
compile and object time are available, LOK memory is required,

Discussion from the floor centered around details of operation,
use and construction of the various compillers,
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CONSOLIDATION THROUGH SYSTEMS INTEGRATION
Q c Dr., James R. Oliver, Dean
: raduate School and Director,
Computing Center
University of Southwestern Louisiana,
Lafayette, Louisiana

I am pleased, as Ptésident of the Eastern Region 1620 Users Group,
to talk briefly with you concerning the theme of our meeting, 'Consolidation
Through Systems Integration'. I trust that I will be able to leave you
with a thought or two today that might prove of benefit to you. And
perhaps in so doing I will be able to help further the aims of our organiza-
tion.

Few terms have as many definitions as the word 'system'"., And I
say this even when talking to a group of people interested in computing,
a field in which ordinary English words have frequently been given many

( new and sometimes surprising meanings! Isn't this a little strange when
we think of how precise our languages are for communicating with the
computer?

Although "system'' has many meanings, including the people involved
in computing at an installation, I think we can profitably devote these
few minutes to hardware systems and software systems, Thus I will direct
my remarks along these areas of interest and will try to make three major
points which I believe to be of importance. |

Many orgénizations have wide requirements as pertains to computer
usage--business applications, management applications, scientific |
applications, to mention a few--including many requirements which may not
yet be known,

Most of us would enjoy having our own private machines to work with,

w but this is a luxury which few can afford. I can speak from the point

2.!.)17
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of view of the not-so-affluent university in saying that we certainly

cannot do so!

%

Perhaps YOu have heard of colleges and universities which have
many computers--even many large ones, Unfortunately, these few cases are
overly publicized; the vast majority of educational institutions, however,
are grasping and gasping for funds to even keep a computing center going.
As an example, which can be repeated over and over, in my own case I teach
two courses each semester, serve as Dean of the Graduate School, as
Director of all of our National Science Foundation activities on campus
and serve as Director of the Computing Center assisted by one full-time
unit record mah and one half-time lady to help with computing activities.

Our main purpose for existence as educators in the computing field
is to serve the manufacturers and the users. Relatively few of our
students are being educated for our own use.

But that is the subject of another talk, Today we are hefe to 1:;
discuss a common problem--at least common to most of us. We are faced with
a problem of maximum production for minimum cost. Ih truth we very
practicaliy are concerﬁed with a problem in Operations Research - should
we suggest a computer solution to this problem?

Perhaps if we were able to put ourselves in the shoes of management
we would be better able to visualize the overall broblem. But we have to
live with the fact that most of us have to put up with a management which:

(1) Cannot, or sometimes will nbt,‘comprehend computer concepts, |

(2) Often is in some way afraid of computer "take over", and

(3) Must be concerned with money justification to several levels--

their superiors, shareholders, other members of organization.
18
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Having acted and acting now on both sides of the proverbial fence,
I have seen some of the problems faced by both sides. And I assure you
that the problems of the administrator are not trivial,

All too often we call upon the administrator to act in a capacity
for which he is not equipped{ Can we expect a non-computer oriented
administrator to make decisions that we ourselves hesitate to make?

POINT 1: Are we making a sufficient effort in educating and in

keeping wi#lr our administrative staff informed?

Nearly all of us sooner or later must discuss computer activities
with our colleges--if you haven't, don't despair, you willl Some of
these colleagues are non-computer oriented. Even worse, some of them
are other-computer (particularly other-concepts) ofiented.

Here is one point that is certainly a most important consideration.
If the organization has a total of x dollars to spend on computers, and
one of our colleagues convinces management that y dollars should be
spent on a business use computer, it is somewhat obvious that x - y
dollars will remain for our installation. Remember, because of the
non-scientific orientation of many in management, and because of the
strong arguments‘of persons in business applications, there will
frequently be sympathy for fragmentation. |

Can't indeed two or more systems be consolidated into one? In
many cases, yes. We know ﬁhat the 1620 is a very versatile machine.,

If we inform our colleagues well of its capabilities,_couldn‘t a Modei I1
1620, 40K, 2 disk drives and printer do most jobs as well as or better
than two systems costing more collectively?

We begin to see this idea more with the Model 360. What are we

going to do about it? I can foresee all kinds of decisions to be made

2.1.3
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with the 360, It is quite possvibyle that we will be forced to résort to
the simulation of our computer in'stdllafions to better determine just how
they should be organized. I know of such a study made at Oak Ridge.

In the meantime, decisions with the 1620 still must be made. Few
360's will be installed by most of us by two years from today. The 1620
is still a good machine and it has much wear left in it. Those who buy
- or have bought 1620's have even a more serious problem. They will likely
keep in touch with the 1620 for many years to come,

POINT 2: Have we informed and communicated sufficiently well with
our colleagues who are, or are likely to be, interested with computer

activities?

Then we come to systems as it applies to programming systems--mostly
referred to as software,

Until now we have considered two distinct divisions: IBM and Users.
For some time now several people, including Jim Davidson, Charlie
Davidson, Don Jardine and others have been working to get better--no, to
get a--liaison between IBM and User activities in this area of endeavors.

I would like to touch on two items: (1) Consultation with Users
when IBM decides to produce any kind of programming package. (2) Consulta-
tion with IBM when Users decide to produce a significant programming
package, | |

Can't IBM use our sugg‘éstions (1) because we know what we need and
(2) to utilize the '"brains'" of those in fhe Users Group? Also, why all the
duplicate effort? How many FORTRANS are needed? How many can we afford?
Shouldn't some of the effozjt, by Users in attempting to produce a FORTRAN

which will work as it should be devoted to experimenting with other

20
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languages? Surely those Users who earlier today heard the presentation
of the characteristics of an outsta.ndiﬁg FORTRAN compiler produced by a
group of Users wonder why this has not already been available to us,
instead of some of the processors we have been forced to use!

We must not overlook the need for cooperatioh both ways. We
recognize that this brings up idees not often used--consultatilg IBM
when a User produces a significant programming package. At least three
reasons exist for this: (1) Perhaps IBM knowledge can help the
programming effort, (2) We might avoid duplication of effort by Users
or by IBM, (3) IBM could advise Users of impending changes to prevent
an effort beitig completely negated by new hardware or software being
developed. We owe our colleagues the production of worthwhile packages
if the Users' contributions to the Program Library is to mean anything.

POINT 3: Are we presently communicating amonQ ourselves, or with
IBM, sufficiently well to achieve consolidation through the integration
of programming systems? Or will we fragment ourselves by writing an

infinite number of compilers to the exclusion of better things to do?

Some of us are teaching--some are involved in computer applications.,
A much smaller mumber is engaged in preparing software. Again I will
state that we are all concerned with getting the best production possible
from us and our machines. |

Aren't we charged with the obligation of doing best job possible?
Shouldn't we all be concerned with the theme of our meeting--consolidation
through systems integration?

But I should nowbegin winding up this talk.

2.1.5
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A few years from now a much better talk than I can give will be
produced by a properly programmed computer. The announcement will read, (C
"Our program for this week will be, 'Consolidation Through Systems
Integration' by Multivac 70809010...".

The computer's speech will be really interesting. It will have unity,
coherence, and emphasis., It will meet all of the requirements of public
speaking as listeners like it. The humor and jokes contained in the speech
will have a mathematical probability of at least 99% of not falling flat.
Such a speech will not have any terms in it that are strange to most of
the audience, so the audience will not get lost. The talk will conform
to all of Parkinson's Laws and Murphy's Laws. At the same time it will
take into account what the audience already knows. And it will not be
guilty of unnecessary répetition of stupid cliches.,

In fact, instead of a single speech to a whole audience, the computer I
will provide multiple simultaneous speeches for various segments of the
audience. In front of each member of the audience will be several Small
dial switches. One will be marked ''Speed Control' with positions labeled
"You're going too fast" and 'You're going too slow', Another switch will
be marked, 'Understanding Control', saying 'Yes, yes, I know all that,
please come to the point" and '"You're way over my head, please start over
and explain', A third switch will be marked "Boredom Control" with
positions marked 'You are being mildly interesting--keep it up" and ''You
are boring me to extinction--please become lively',

I look forward to the time when a ccmﬁuter will be making speeches
at meetings. I think of all the poor speeches produced by human beings

that I have listened to and realize that in the future, if I live long
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enough, I will listen to uniformly good speeches produced by computers.
But until that time you will be forced to listen to speakers like me,

I am able to recognize, however, that those of you who are still awake are
reaching for the switch marked 'You've talked too long--please shut up''!
So I'm going to preténd that you shut the power off,

2. 1.7
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Attendants at Sessions of

Stetistics and Mathematics Programs Team

Number Attending - 59 -

"Interest - Statistics Only"

George H. Woodruff
Luke Sparvero
Norman Goldman
Myrna Weiner

John Pate Pointer
Welborn H, Smith
Bill Thompson

"Interest - Mathematics Only"

Wayne Meriwether
Gregson Payne
Clayton E. Jensen
Dario Bollacasa
Samuel F. Martin
Charles Weiss

John Kent

Reginald T, Harling
Richard E, Grove

M. S, Wingersky
Brother B, E. O'Neill

"Interest - Statistics and Mathematics"

Sidney Kellman
Richard Guion
Martin Goldberg
Joyce Currie Little
Ralph E. Lee
Judith S, Liebman
Donald L. Flagg
John E, Alman
Mae E, Meads
Eleanor Stone
Disna Lloyd
Vincent Gangi

\

A, H, Best

B. G. Wingersky
S. J. Jurnack
Paul E, Brittain
Thomas C. Teeples
F. Wang

William B, Hise

Patricia Lussow

L, L, Cook

Greta Larson

Pat Moorhead )
David C, Pixley B
K. A, Bridgeman ’
James J., McLaughlin
Theodore R, Sabine
Lawrence Wright
Jane Bonnette

Charles Yackulics
Simeon P, Taylor
Richard E, Scott
L. Ong

J. W, Sawyer

Lee Hendrickson
James R. Oliver
William Heltzel
C. H. Remilen
Nancy Paquin

F. R. Henderson
Frank N, Dickinson - Team Chairman
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Report of Activities of
Statistics and Mathemstics Programs Team

Approximately 75 people attended the session., A sign-up

sheet was passed around. Fifty-nine people signed this sheet with 21
indicating their interest was mathematics, 2 indicating statistics and
mathematics and 1l indicating statistics. Only three people listed
physica alcong with mathematics. A show of hands indicated that almost
everyone in attendance at this session preferred to have statistics and
mathematics sessicns not held concurrently, sirce most people would
attend both sessions if they are held separately. I assume that the
number of papers submitted would be the determining factor in whether
the sessions would be combired or held separately at the next meeting.

Frank N, Dickinrson, Chairman
Statistics and Mathematics Programs Team

Papers Presented At This Session
Which Are Reprinted in Section L

A General Function Subprogram - M, E. Munrce, University of New Hampshire

Meeting Assumptions of Homogeneity of Variance - R. C. Irons, U.S. Naval
School of Aviation Medicine

FORTRAN Programs for Computing Elliptic Integrale and Functions - H. E. Fettis
and J, C, Caslin, Aerospace Research Laboratories

The Use of Discrete Convolution in the Analysis of Diffraction Patterns -
J. S. Liebman and P. N. Johnson, General Electric Company

A Computer Approach to Gamma Spectrum Analysis by the Simultaneous Equations
Method - W. E. Carr, Department of Heallh, Education and Welfare
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Attendants at Sessions of
Plotting Programs Team

Number Attending - 26

Charles Carlson
Robert Chaput
Russell Davis
Henry Fell
Vincent Gangi
Kurt Germann
Martin Goldberg
Harold Gottheim
William Heltzel
Lanny Hoffman
Robert Kenngott
James McLaughlin

Robert Meckley

Thomas Morrisson
Edward Newman
Nancy Paquin
Charles Remilen

I. Rosenbarker
Henry Scaletti
Leonard Schiffmann
Thomas Scott
Arnold Spitalny
Wanda Stacke

John Tiers

Charles Yackulics | |

C. Bailey - Team Chairman
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Report of Activities of
Plotting Programs Team

The first meeting of those users active in plotting convened
at 1:45 p.m. on Thursday, May 7. Mr., C., Balley of IRM in Endicott, N.Y.,
presided over the meeting,

The first item discussed was the housekeeping prcblems involved
in the isometric drawing and dimensioning of piping configurations. The
problem of avoiding overlap or cross over of drawn lines is of major
concern in producing such drawings,

Mr. Newman mentioned that M.I.T. has created some problem
oriented plotting languages and is in the process of tying them in with
C0GO. Both M,I.T. and Sun 0il Company have developed very similar basic
SPS routines for plotting straight lines, circles, circular arcs, and
alphameric characters, all with scaling and line width factors., M.I.T.
is at present working on a program to draw electricsl schematics while
Sun 0il Company is preparing a program to draw isometric piping drawings
along with a piping bill of material,

The New York State Department of Public Works has used the
plotter to sketch highway cross sections,

The remainder of the session dealt with problems arising from
the hardware itself,

It was mentioned that several of the plotting units take from
fifteen minutes to one half hour to warm up in the morning., During this
interval the calibration device requires special attention. There seems
to be a noticeable change in paper size in the direction of the carriage.
The general opinion was that proper humidity control would alleviate this
pr oblem .

An end of roll sensing device was mentioned as a solution to
the annoyance of running out cf paper, and plotting a large portion of
the drawing on the roller itself,

Ball point pens seem to be preferred on ordinary jobs, while
ink pens have the edge for special jobs. Liquid lead pens have been
found to provide a very dark, eraseable line,

Mr. Newman was appointed alternate chairman for the Fall
meeting.

The meeting adjourned at 3:15 p.m.

Thomas J. Scott, Acting Secretary

Plotting Progrsms Team
' 3.2,2




Attendants at Sessions of
Electronics Programs Team

Number Attending - 8

Lawrence Wright

Keene A, Bridgeman

Sﬁeve Jurnack

Kurt H., Germann

Hubbard A, Seward

Herbert M. Wall

Arnold Spitalny - Team Chairman
Martin J. Goldberg

3.3.1

30

»



Report of Activities of
Electronics Programs Team

A meeting of the Electronics Team was held on May 7, 196k,

, Arnold Spitalny was elected permanent chairman with Martin Goldberg
as alternate chairman and secretary.

Herb Wall was assighed as delegate to the Share Group Meeting to
be held in June in Atlantic City. He will establish contacts with the
corresponding electronic team from Share.

Areas of interest discussed at the meeting were:

1. Circuit analysis programs
2, Filter design and synthesis programs

3. Application of statisties to circuit analysis

L. Programs for automatic layout of printed circuit
boards and micro-electronic cirenits

5. Programs for generation of circuit schematics

It was suggested that other members of the Users Group be questioned
as to possible interest in the Electronics Team, This could be done in the
published proceedings. Interested parties should be asked to express their
areas of interest and send these to:

Martin J. Goldberg

Computer Applications Engineer

Norden Division, United Aircraft Corporation
Helen Street

Norwalk, Connecticut

Armold Spitalny, Chairman
Electronics Programs Team
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Report of Activities of
Education Institutions Programs Team

In addition to the papers listed at the bottom of the page,
the following paper was presented:

Scheduling Students by Computer by

Dr. Charles W, Williams, Washington and
Lee University, This paper was published
in Computer Applications Service,

These papers were presented in the second half of the session:

1620 Programs to Implement the Quine Method
of Boolean Simplification by Prof. Thomas R,
Hoffman, Union College, Schenectady, New
York. This paper was presented at the
Western Region Meeting in Phoenix,

A New Course in Computer Programming by
Prof. C. H, Davidson, University of
Wisconsin. This paper was presented at
the joint Mid-Western, Canadian Region
Meeting in Chicago.

An extra session was called for the following day. A discussion
led by Dr. J. R. Oliver occupied the entire session.

Norman Goldman, Chairman
Education Institutions
Progrems Team

Papers Presented At This Session
Which Are Reprinted in Section L

Automatic Scheduling and Registration ir a Small College - A, F, Jackson,
Agricultural and Technical College of North Carolina

Plot Routine for NCE Load-and-Go FORTRAN - H, Seward, Newark College of
Englneering
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Attendants at Sessions of

Stractural and Civil quineeriqg Programs Team

Number Attending - 36

W,

Brzozowski
Burleigh
Burrows

Carlson

- Chaput

Dabe
Davis
Doughefty
Flagg
Celsi
Gottheim
Heltzel
Hendrickson
Hurt
Jensen
Kenngott
Kent

Latterner

Lippo
Newman
Ogilvie

Peterson

-Remilen

Riley
Rodgers
Russell
Salek
Samstag
Schiffman
Scott - Team Chairman
Smith
Spitalny
Steinhart
Thompson
Wells

Woodruff
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Report of Activities of
Structural and,Civil‘Engineering-Prqgrams Tean

Two papers were presented at the Structural and Civil Engi-
neering Team Meeting that convened at 9:00 a.,m, on Friday, May 8, 196k,
Mr., A, D, Stasi from Edwards and Kelcey Company presented his paper on
the use of the small computer as a processor of O-D survey data, and
Mr. E. J. Orth from Southern Services Company spoke about a newly deve-

loped pipe stress analysis program. An abstract of Mr, Orth's paper is
attached to the mimmtes,

Thirty-six persons attended this meeting. Out of these thirty-
six persons, sixteen were Civil Engineers by profession and twenty-six
indicated that they would be interested in perpetuating future sessions,
Four papers were tentatively promised for the Fall meeting in Buffalo,
New York.

The meeting adjourned at noon.

T. J. Scott, Chairman
Structural and Civil
Engineering Programs Team

Papers Presented At This Session
Which Are Reprinted in Section L

Processing 0-D Survey Data on a Small Computer - A, D, Stasi and M. B, Lipetz,
Edwards and Kelcey, Inc, .
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1620 USERS GROUP LIERARY
PROGRAM ABSTRACT

TITIE: General Pipe Stress

AUTHORS: E. J. Orth, Jr., Southern Services, Inc.
John Lewis, IBM, Birmingham, Alabama

DATE: 5 March 1964 USERS GROUP CODE: 1125 SUBJECT CLASSIFICATION: 9.5

DIRECT INQUIRIES TO: E. J. Orth, Jr. Watch KWIC Index
Southern Services, Inc. for availability.
600 North 18th Street
Birmingham, Alabama
323-5311 Ext. 2339

DESCRIPTION: A four part piping stress program is presented -
1, INPUT EDIT,
2. FIEXIBILITY MATRIX CALCULATION,
3. SOLUTION FOR BRANCH POINT DEFLECTIONS, and
4., COMPUTATION OF STRESSES.

The INPUT EDIT program performs a rigorous error check on the data
file. A monitor is output giving coordinates of each point. Data file
consists of system topological data and, for each branch, coordinates of
first point reference global origin, expansion and movement data, coordinate
differences between tangent intersections, and bend radii. Data is keyed
by 3 letter alphabetic codes.

The FLEXIBILITY MATRIX CALCULATION applies the algorithm described in
the supplement to Kellogg's book, "The Design of Piping Systems", Second
Edition.

The SOLUTION program allows for loops. Rigid stops, spring stops, and
external forces may be oriented parallel to coordinate axes. The algorithm
of Chen (ASME Paper No. 59-APM-24) is used, with a novel approach to solu-
tion of the matrix to take advantage of sparsity. Result is deflections at
branch points and reactions each branch, all reference global origin. These
are left in common storage, and Program 4 called thru a link subroutine at
completion of solution.

The STRESS and DEFIECTION program computes for each point of each
branch- ’

1. Deflections reference the point,

2. Restraining reactions reference the point, and

3. Combined stresses.
Sum of restraining reactions about each branch point is also given.

SPECIFICATIONS: A 60K card 1620 in FORTRAN II configuration is required.
Conversion to 40K disc is possible, with major reprogramming. Peripheral
equipment - reproducer, sorter, 407 E-8, keypunch.

PROGRAMMING TYPE: FORTRAN II mainline, with subroutine and function sub-
programs.

3.5.3
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Attendants at Sessions of
Electric Utility Programs Team

Numbés Attending - 38

- J. H. Russell
John H, Evans
Chris Martin
Arno F, Glimn
A. L., Lipson

G. W, Wilson
John F, Leuer

A, Doyle Baker
Roy W. Thomas
Jene Y, Louis
Frank J, Wells - Team Chairman
Stanley A, Clark
Herbert Blaicher
Tom Hoke ’

Robert W, Davies
John E, Cromwell
Veikko A. Lippo
Paul D, Folse

Len Karr

Dick Briesemeister
Bob Steinhart
George S. Haralampu
P. J. Sullivan

J. Coburn Hubbard
E. H. Gerrish

R. B. Riley

W. J. Cook

C. B. Scharp

D. D, Williems

E. H. Parker

J. L, Davidson

M. G. DeQennaro
E. E, Thompson

B, E, Green

J. A, ﬁodgou
Robert R. White

Ed Cox

Ed Orth
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Report of Activities of
Electric Utility Programs Team

The first item discussed was a heat balance program entitled "Heat Balance I,

written by Bob White and Yosh FPujimra of the Department of Water and Power, City
of Los Angeles. Bob White made the presentation.

The Heat Balance program is highly subroutinized and uses a supervisory rou-
tine to control subroutine sequencing. In preparing data, the user establishes
the order of calculations. This order is entered as a sequence table. The
supervisory routine refers to the sequence table to find out which subroutine te
use next. All subroutines use common work areas, thus cutting down on linkages.

The approach used by Gerngross on the 650 is used here. The beauty of this
method is that the user can select from among the library of subroutines those
necessary to describe his particular problem. Thus, theoretically, a general
program results which is good for all situations. This is opposed to writing a
speciallized program for each system. Note the word theoretically: while 95%
of all possible conditions may be provided for, there is always the possibility
that an additional subroutine will have to be written for some special condition.
This is very easy to do, however, due to the building block construction of the
program. The writeup is very thorough, and very well documented.

In its present form the program is written in SPS for 60K Disc Model II.
However, since it is composed of three distinct parts, it may be reassembled
for 20K, The three parts are input, solve, and output. The only function of
the disc storage is to provide a resting place for the program. The program was
conceived, tested, and used on a 40K machine. Core may be saved by omitting any
subroutines not used.

When asked if IBM would be receptive to setting this up for 20K, Bob

" Steinhart and Chris Martin did a truly magnificent job of bouncing the ball back

and forth. All came out happily, however, because they are going to look into
the matter thoroughly. Whatever that means.

This program has been used both as a design tool and as a performance test
tool. Results agree well with mamufacturer's results and with test data,
generally to within a few tenths of a per cent. Two days are required to set up
data for a new steam plant: one to set up the system diagram, and one to fill
out data sheets. Two or three machine tries are necessary to get valid answers
due to data and setup errors. Bob emphasized that this is a qualitative tool,
not a quantitative teol., Its usefulness is in providing comparisons.

In preparing data, the user cuts out a set of symbols and assembles them
with glue to simlate the particular system under study. It should be noted
that since this is an iterative solution, the speed and accuracy of solution is
affected by the sequence of calculations, Experience will be of immense help
here.

3.‘6.‘2.‘ )




The test case in the writeup is a 330 MW unit. Running time is 15-20 L
minutes Model I and 3.5-4 mimutes Model II. Once data is read, subsequent N
changes may be made without reloading the entire system. This is similar to
load flow procedures.

As set up now, the program will handle up to 38 pieces of equipment,
including 4 turbines and double reheat. As the situation develops, subroutines
for a molsture separator and a saturated turbine will be added for nuclear
systems,

The next item on the agenda was "A Program for Evaluating Alternate
Generating Plant Expansion Patterns", by R. W. Davies of Baltimore Gas and
Electric, in which portions of a paper presented at the 1963 American Power
Conference were discussed, as indicated in the attached abstract.

George Haralampu, New England Electric Service, gave a report from the
Committee on Load Flow Modifications. The committee suggests:
INPUT 1. Add one more significant digit to R, X, and capacitive
susceptance fields.
2, Remove restriction that total susceptance must not
exceed .999.
3. Make bus data FORTRAN compatible (minus signs).
4. Eliminate voltage entry on all non-voltage controlled buses,
and add feature to allow read/punch of voltage deck.
5. Make interchange data FORTRAN compatible.
6. For interchange, use 2 cards with 40 digits. A
s
OUTPUT 1. Since only 72 card columns are read by undoctored Format
' FORTRAN, move mismatch on bus card all the way over to the
right,
2. Eliminate alphabetic "TAP" for compatibility purposes.
3. Change from per unit to per cent.
L. Adopt general output format other load flows: that is, bus
data first, followed by line data.

Frank Wells will send out a questionnaire on these items to all of us., We
will h:ve the opportunity to acecept or to reject the entire package, and to make
comments.

A very interesting report on a 1401 print program for Glimn's Load Flow

was given by John Evans, Southwestern Public Service Company. This program
accepts data describing how the 1 line diagram is to be printed, and then takes
the output from Glimn's program and proceeds to print a system 1 line diagram
with all pertinent information. John showed us a sample that printed an 80 bus
system on 6 pages., Parallel lines and transformers are handled , and tap settings
are printed. Up to 7 buses are printed across the page. Buses are printed
horizontal as the paper is in the printer and lines vertically. Note that this
dogsdn:t'just print numeric data on a preprinted diagram, but prints both diagram
and data

A very simple procedure is foilowed to set up a particular system. A sketch g
is made to set up spacing and general arrangement, and then a set of data is (l;
recorded to specify spacing and placement to the 1401.

30603 -
3



Present capacity is 99 lines, but this is more of a data sheet restriction
than a program restriction. A 4K 1401 with 1 tape is required. John readily
agreed to submit this to the library, which is to say he was not given much
choice!

The next topic of discussion was Allocation of Bus Loads for peak/off-peak
conditions in load flow studies. If ratios are used, var problems often occur.
One company arrives at off peak by taking a percentage off of peak loads and
regulating voltages with generators. Another company uses a separate var fore-
cast. The ideal situation exists when hourly loads are sampled on each sub-
station. A fourth voice from the back of the room said that they monitored
areas, pulled out non conforming loads, and then companies make complete and
separate forecasts for peak/off-peak conditions.

Arno Glimn's new B_Constant Program was discussed by Roy Thomas, South-
western Public Service Company. The entire package consists of 6 programs and
calls for 20K auto divide. It is very easy to handle. A system with 13
sources took 1:20 hours after the initial load flow was completed. Al Lipson,
Virginia Electric and Power Company, had worked with this program also, with a
system containing 16 sources, 123 buses, and 180 lines. Time required after
load flow was 16 hours. Loss on the system was matched within 0.2 MW. Overall
load level was 1800 MW, loss was 23 MW, The program is being typed, and should
be available from the library soon.

- Len Karr, Burns and Roe, discussed work he had done on Economic Dispatch
Tables since the Pittsburgh meeting.,

. Use of the 1620 for power system dispatch, either directly or indirectly,
was the next item. Roy Thomas was of the opinion that the 1620 is too small,

depending upon how accurately incremental cost data is to be represented. A
straight line representation of incremental cost is fine if sufficient segments
are taken. John Leuer, Niagara Mohawk, brought out the usefulness of being
able to change B constants at the drop of a hat with a digital system.

An application of Linear Programming to Fuel Purchases was discussed by
Ed Orth. To date, the individual companies of The Southern Company have been

scheduling their purchases independently by time honored and hoary methods.
When LP was applied to one company for the year 1963, savings in excess of
$100,000 were indicated. Present plans are to take the much-worshipped "System
Approach" and consider the entire Southern Company and all feasible sources,
100 sources, each with a maximum and minimum plus 100 other constraints plus 16
points of usage = 316 restraints. About 30% of all activities will be valid.
This is obviously outside the 1620 range and in the 7094 range. At present,
data is being gathered.

Certain modifications on Jose Marina's Short Circuit Program have been made
by Jene Louis of LILCO. He has removed R to leave X only, increased precision
from 6 to 10, gone from 2 pass to 1 pass, altered output to give current flow
on all lines rather than on adjacent lines, and removed all sense switch testing.
System size is 150 bus/250 lines, and 15.5K is required. Speed is equivalent to
Jose Marina's program. Jene has made extensive use of network reduction to cut
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down running time. This program is designed to handle the fange of reactances

from pipe type cable to overhead. Use of X only tends to give more conservative

results.

Jene also discussed Stéady State Stability by use of Glimn's load flow
program.

J. C. Hubbard, Baltimore Gas and Electric Company, presented a very inter-
esting paper on MA Distribution Feeder and Substation lLoad Forecasting System'.
~ Copies may be obtained by writing him at Room 1000, One Charles Center, Balti-
more Gas and Electric Company, Baltimore 3, Maryland.

Transformer load Management came in for a good deal of discussion. No
one is doing it all on the 1620. George Haralampu stated that some one in
Boston is testing on the 1620, but will be working on the 1401. There are two
reasons for this: they will be using the billing tapes, and the amount of
sorting required. Dick Briesemeister, Consolidated Edison, said that they are
using data from billing on their 7080. They are achieving good results on
radial, not so good on network.

On this point of networks, Tom Hoke, Oklahoma Gas and Electric, said that
they have been handling their underground by using demands, with no diversity,
coupled with a 1620 load flow. The big problem is data gathering on an under-
ground network to start with a correct representation.

In answer to a question on whether the main value was restricted to large
metropolitan areas, the consensus was no, the value is system wide.

There are two justifications for transformer load management: minimization
of burnouts, and better loading. Better loading is probably the most valuable.

A great storm of discussion ensued when the subjeet of Disc Pack Apgllca-
tions came up, particularly on the question, disc or core? Given 20K, is it
better to go LOK or 20K disc? Bob White strongly recommended core, because 20K
disc, particularly under Monitor operation, is a slow situation. There is not
mch room left for the object program after 14K for FORTRAN IT subroutines. If
core images are stored, a different situation exists. When programs are stored
on disc in relocatable format, it takes mch, much longer to get them into core.
George Wilson prefers the core image mode, wherein a simple minded monitor of
sorts gets the core image from disc. Bob Steinhart made the point that although
IBM is pushing Monitor, users do not have to use it!

V. A. Lippo, West Penn Power Company, gave a very interesting exposition on
why they went from LOK to 20K disc. In essence, their philosophy is this: For
a reduction in speed (about 10%), they will have the limits removed from their
problem solving capability, in addition to being able to operate around the
clock under disc supervision., They do quite a bit of work in symbolic.

The final conclusion to this discussion was that each installation has its
own unique problem, and that thus, there is no general answer. One point that
would point to dise is the capability to operate around the clock and thus get
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the usage to the point that additional hardware is justified. That is, if
management will buy that type of argument! It has been known not to.

With this, our meeting drew to a close. There were many other interesting
utilities-type presentations at other team meetings, but since your secretary is
not endowed with the power of bilocation, he was unable to attend.

A few items from the correspondence heap: Dick Smith, Gulf States Utilities,
writes that they are increasing the size of Dr. Cooke's B constant program to
60K. Their matrix short circuit program has been corrected, but mutuals are not
yet in the picture. He has again had a chance to test the bus shuffle as a part
of the Mozina load flow, and the 20-30% decrease in running time was again
apparent.

Has anyone done anything to convert Alcoa's LOK sag-tension program to 20K?
If so, please write Stan Clark, Public Service Company of New Hampshire, 1087 Elm
Street, Manchester, New Hampshire.

George Wilson of Black and Veatch, Kansas City, has written an elegant

dating program for the MIS-IESS program in the 11bra.ry. Anyone interested may

contact him directly.

Well that about rounds things up at this end. Let's keep the pipelines
open, who knows, maybe somebody else will actually be interested in what you are
doing!

Ed Orth, Secretary
Electric Utility Programs Team

Papers Presented At This Session
Which Are Reprinted in Section L

A Distribution Feeder and Substation Load Forecasting System - J. C. Hubbard,
Baltimore Gas and Electric Company
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IBM 1620 Program Used in Study to Select -
Steam Conditions and Turbine Type for the ‘ {1J;
No. 3 Unit Installation at Herbert A. Wagner Power Plant i

Construction is now in progress for the No. 3 Unit installation
at the Baltimore Gas and Electric Company'é Herbert A, Wagner Power Plant.
The maximum net station sendout from this unit will be about 320,000 kw
when operating at 1.5 in. Hg abs condenser pressure. Steam conditions
will be 3500 psig - 1000/1000/1000 F. The turbine-generator will be a
3600/1800-rpm cross-compound unit with a double flow low pressure turbine
having 40-inch last-stage blades. Net station heat rate at full load and

1.5 in. Hg abs condenser pressure is expected to be about 8500 Btu per
kwhr,

Extensive studies were conducted during the spring of 1962 to ;i;;
examine the relative économics of>different steam conditions and turbine
types. A large portion of these studies were performed én the Baltimore
Gas and Electric Company's type 1620 computer located in the Electric

Engineers Department. This machine is a Mark I Model with a 20 K memory.

The selection of the above steam conditions and turbine type

were based on the results of these studies. Additional details may be
found in Volume XXV of the Proceedings pf the American Power Conference

dated March 26, 27 and 28, 1963 under the title "Economics of the
Selection of 3500-Psig Double Reheat for a 300-Mw Unit" by R, W. Davies
and G, C, Creel,

enior Engineer
Electric Engineers Department (( ™
Baltimore Gas and Electric Company W
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Attendants at Sessions of
Chemical Engineering Programs Team

Number Attending - 19 -

H. ﬁest
C. Brown
F. Burleigh

Busch-Petersen

‘R. Chancey

W. Ellis

P, Gelsi
Hunt

Jurnack

S. Latterner
A. Lloyd
E. Morrisson

J. Pearce

C. Peterson

E. Rosenharker

S. Schrodel - Acting Team Chairman
Seewald

B. Thompson
F. Zimmerman
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Report of ‘Activities of
Chemical Engineering Programs Team

The Chemical Engineering session opened with each person pre-
sent making a short statement about his area of interest. There were no
formal papers given, so the session consisted of group discussicn of
those topics of greatest interest,

Process design calculations and statistical correlations were
two areas of general interest.

The problems incurred in attempting to make generalized heat
and material balances in process design were shared by many present.
Convergance when recycle streams are present was one problem which was
brought forth, It was also noted that the greatest complications some-
times arose in simple blending and separating operations, rather than
the ostensibly more complex distillation columns, heat exchangers, re-
actors, etc,

In the process design the correlation of properties is im-
portant, and this led into the second area of interest -~ statistical
correlations. There was a demonstration of one case in which multiple
linear regression analysis was particularly useful as a method of
correlation, In this case, equilibrium constants, normally taken from
a nomograph, were computed by means of an equation found by regression
analysis from the nomograph,

Enthalpy correlations were also discussed and the problem of
poor data on nonideal mixtures was brought up. The concensus was that
the engineer in many cases needs better numbers than he now has at his
disposal,

This brought us around to the questions of accuracy of data,
reproducibility of experiments, design of experiments and quality contrel.
There was a great deal of interest in these topics but time did not
permit discussion of them., It is hoped that much more in these areas
can be undertaken at the Buffalo meeting in September,

Diana A, Lloyd, Acting Secretary
Chemical Engineering Programs Team

C. S. Schrodel, Acting Chairman
Chemical Engineering Programs Team
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Attendéntakat Seasions of
Rate Engineering Programs Team

Number Attending - 1k

Ken Brady - Team Chairman
Harry Fitch

Jim Quigley
Charles McKelvey
Ber Springer

Jim Enterkin

Bob Nichols

Ray Van Wuyckhuyse
John Monsees

Ed Cox

Rod Dabe

Dick Davis

Francis McCue

Wanda Stacke




Report of Activities of
Rate Engineering Programs Team

The second meeting of the Rate Engineering Pregrams Team was
held in conjunction with the 1620 Users Group Meeting in Washington,
D.C. on May é through May 8, 196L.

Ken Brady presented copies of two programs used by Idaho Power
Company. Copies of the first page of each program are attached (Attach-

ments 1 and 2)., I feel sure Mr. M. E, Byrne would furnish additional
information upon request.

Ken also presented a Long Island Lighting'Company program which
they used in connection with an appliance survey to determine incremental

appliance consumptions, Copies of this program are available upon request
from Ken,

Jim Enterkin presented a New England Electric Service program,
This is primarily a statistical program with the title of "Computation of
Coefficient of Correlation (simple, linear correlation) by the short-cut
Crude Data Method, Straight Line Regression, and Standard Error of Esti-
mate", Attachment 3 as copied from the program gives a summary of the

- program, Jim said copies of the program would be available and that it

would be possible to furnish a source deck to anyone really interested in
the program,

Ray Van Wuyckhuyse of Rochester Gas and Electric discussed
their program for the "Adjustment of Sales and Revenues for Weather and
Tariff Changes", This program was written for a 1401 and Ray says it
taxed a 12K memory. Copies of the paper are available and he will answer
any questions regarding the program. Portions of the first pages are
marked Attachment L.

Harry Fitch of LILCO next presented a paper entitled "Crossing
Points, Rate Selection and Comparison". This program compares revenues
for different rates and is used to help in rate recommendations where a
customer has the choice between two rates., Copies may be obtained by
contacting Harry.

John Monsees, Con Ed, New York, presented the last paper. The

summary of this paper is marked Attachment 5, Copies are available from
John. '

Three sub-committees were set up by Ken Brady. These are as
followss
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I. Bill Analysis
1. Harry Fitch
2. Bob Nichols
3. Ray Van Wuyckhuyse

iI. Forecasting
1. Ken Brady
2. Jim Quigley
3. Ed Cox
-~ III. Ogive

1. Jim Enterkin
2. Ken Brady

All members were requested to select an example of the method they
use in analyzing customers bills to Cormittee I,

Ken Brady is to prepare a glossary of rate terms used in writing
programs and submit it for approval at our September meeting.

John Monsees is interested in contacting anyone using the computer

to determine the Purchased Gas Adjustment.

The next meeting will be held during the Users Group Meeting in
Buffalo, September 2, 3 and L, 196k.

L. E, Cox, Jr,., Secretary
Rate Engineering Programs Team

Papers Presented At This Session
Which Are Reprinted in Section L

1620 NEES Program No, 15 - Co:mutation of Coefficient of Correlation (Simple,
Tinear Correlation) by the Short-Cut Crude Data Method, Straight Line
Re%essionl and Standard Error of Estimate - R. C. burrowes and

. nterkin, New England Power Service Company

Crossing Points, Rate Selection and Comparison - H, L., Fitch, Long Island
Lighting Company

Electric Water Heatin Incremental Appliance Usage - K, W, Brady, Long
Island Lighting ﬁompany
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Program 21 Rate Analyzer

Summazz

This program takes as input the zone report from Billing and under con-
trol of the header cards which have a proposed rate in them will recom-
pute the revenue to yield what it would be had the new rate been in force.
This program is used to study the effect of rate charges on revenue.

InEut

Cards are read in this order:

(a) Title Card
(b) Minimum Card
" (c) Rate by blocks (maximum of 10 blocks)
(d) Block Kwh (Maximum 10 blocks)
(e) Any number of zone cards

Cards b, ¢, d & e aré repeated for .each schedule. There is a maximum of
S schedules permitted. There is also a limitation on the total number of
blocks in all schedules and this maximum is 36.

Output

The output is a report which turns out the old and new revenue on the zone
report then this is reprinted but zoned up on the new blocks. All possible
percents and per units are printed out. This is done for each report's
schedule., Then a per cent summary is printed out at the end when all per-
cents are per cent of total of all schedules. The detail of the printout
can be more clearly described by showing an actual printout which follows.

Attachment #1
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PROGRAM 422 AUTOMATIC PLOT
OF CUSTOMER KWH ZONES

Summary

This program takes the output of the program designed to accumulate zones
from customer bills and sums them up into intervals, scales the sum and
punches out a card which when printed 80-80 will yield a graph. There

is also punched out at each interval the value of the Ogive curve as well
as the actual value of the Kwh zone. A scale is printed out every 24
intervals the zone report used. As input is zoned every 10 Kwh. An in-
terval is LO Kwh.

Ingut

The input has a header card and any number of 10 Kwh zone cards. Since

the zone card is put out on two-cards, FEach zone input reads two cards,

The format is so arranged so it picks out the data needed from the two

cards. In this program the input actually reads three schedules, The

first schedule (non-waterheating) is to be plotted and the sum of the

second and third schedule to be plotted in a second curve., (Water-heating
and total electric). In selecting the scale the highest per cent encountered
is considered and the scale to read in 100 divided by the maximum per cent

or the number of columns per per cent, If this is written in as a multiple

of 50 the scale multiplier will be on even number since the basic scale is
0"2%0

Outgut

When the output is punched the cards are sorted on Column 73 and the first
curve will be in 1 and the second in 2., The output of each is then put on
the Fortron printer board for the LO?7, This is wired so that a 11 punch
in Col 72 will cause the card to be printed in Col 60-120 while the card
without a 11 punch will print from 0-60,

Attachment #2
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TITLE:

1620
NEES PROGRAM NUMBFR 15

Computation of Coefficient of Correlation (simple, linear -
correlation) by the short-cut Crude Data Method, Straight Line
Regression, and Standard Error of Estimate,

R.C. Burrowes and J.E. Enterkin, New England Power Service Co.

In common usage, the term "correlation" is used to mean the causal
effect or co-relationship which exists between variables,  The
degree to which variables are co-related or influence one another
is represented by a computed measure called the "coefficient of
correlation.” Values of this coefficient range from zero (no
correlation at all) to approaching +1 or -1 (approaching perfect
positive or perfect negative correlation).

Positive correlation results when the movement of two series of
variables is closely related in such a way that they move to-
gether. An increase in one series accompanies an increase in the
other, or a decrease in one series accompanies a decrease in the
other, (For example: the related movement of degree days and
heating fuel consumption).

Negative correlation results when one variable increase as the
other decreases, such as KWH used and average cents per KwH.

This program will concern itself only with simple linear correlation;
the correlation of two variables (one of which is independent and

one dependent) to be described by a straight line regression.

Suffice to say that there are more elaborate methods which exist

to determine the degree of correlation among more than two variables,
and for computing curved regression lines.,

The method outlined in this program is applicable, subject to core
limitations, for any two series (one dependent and one independent)
that may logically be assumed to influence one another,

Attachment #3
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Rochester Gas and Electric Corporation

ADJUSTMENT OF SALES & REVENUES
FOR WEATHER AND TARIFF CHANGES

PURPOSE_OF THE PROGRAM

In many companies the Rate Department is the group which provides
management with the theoretical figures that are reasonable answers‘to the "what
would happen if" questions. fhere 1s constant experiment with ideas to provide
those answers from the data which are available.

A fesponsibility of our Rate & Economic Research Department is the
preparation of forecasts of customers, sales units and revenue dollafs by months
for seven different classes of'bﬁsiness by each type of gas (mixed and straight
natural)., The Rate Deparﬁment; for‘proper evaluation of the forecasts, adjusts
the reported figures for prior ye;rslto the same standards which are being used

for the forecast periods,

The 196l Forecast presented special problems, The heating claskes were

- to be estimated to the monthly requirements of a so-called "New Normal" as provided

by the Weather Bureau. The revenues were to be estimated on the basis of rate
schedules that were not yet in effect. All of our prior years data for normal
requirements were developed to meet the so-called "0ld Normal"”, The revenue data
had been produced under two different sets of prior rate acheduies.

There are various ways and means of'determining theoretically what
revenueuAmight have been if the weather had been normal, and there ars several
different ways of calculating what revenue might be on a proposed rate schedule,
Our Rate Department, late in 1963, began experimenting with a mathematical méthod
of developing these required answers monthly. Because of the tremendous amount
of calculation required to test the formulas and to provide adjusted monthly data
for several prior years for alméat thirty different classes (by revenue code and

by rate code), and the need to provide these statistics for the forecast in a very
3.8.7
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short period of time, the problem was referred to the Data Processing Group. The
job was completed by them from start to finish in about a month's time. The pro-
gram provided not only statistics for the 196l Forecast but alsb provided data for
the years 1960 to date on a truly comparable basis, that is, all sales adjusted

to the requirements of the "New Normal" and all revenues adjusted to theoretical
on the new rate schedules., This program is now providing the Rate Department with
monthly sales and revenue figures for "normalized weather,"

It is interesting to note here that for the first three months of this
year we have had, in total, almost normal heating requirements as related to our
billing cycles. ‘W1th all the gyrations of adjustments - plus and minus - the
deviation between the total revenues as reported for these three months and the
total revermes as developed for normal weather conditions is only 0.07% of the
total. This is certainly encouraging on the adjustment for the weather aspect
but we are still considering it to be an experiment, In addition, the rate

schedule part must stand the tests of time and statistical methods,

THEORY

There are two theories involved in this program. One has to do with
adjustment of sales units for weather. The other is concerned with adjustment

of revenues based on the revised sales units and/or a change in rate schedule,

" Attachment #L
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OBJECTIVE OF THE PROGRAM

The objective of this program is to accumulate the monthly
block analyses of the number of gas bills rendered and the associated consump-
tion (in CCF) to an annual total within each block and to a grand total for
all the blocks. A cumulative total is also calculated as each successive
block is summed. When the last block is processed, the total number of bills

and total consumption is computed. From the totals and the accumulated fig-
ures the)consolidated factor is computed for each block. (See Appendix for
details. :

To facilitate checking, -the total number of bills and con-
sumption is computed for each month and visvally compared with the monthly
block analysis figures already available.

The monthly ‘data for bills and consumption is stored in
12 columns, one for each month. By summing the first figures in every
column, we obtain an annual total of bills or consumption for the first ana-
lysis. (See Appendix for details.)

" The present monthly gas analysis involves eight tables
representing our two service classifications, our space heating customers
and the irregular bills rendered. Because part of Consolidated Edison's
service area is subject to a 1% utility franchise tax, separate statistics
are maintained on each table for the system and the area for which the tax
is not applicable. For the sixteen required tables, whose number of blocks
vary from 47 to 57, the total running time on the 1620I, exclusive of list-
ing punched output, is approximately one hour. This compares with a manual
time of approximately 115 man-hours. '

In the follow1ng appendix, the computer application is
covered more technically.

Attachment #5




Attendants at Sessions of
Operations Research Programs Team

Number Attending - 71

A, H, Best

Jane Bonnette
Robert Burgess
William F, Burleigh
Harold Chancey

S. A, Clark

R. B, Davis

Dr. Kurt Eisemann
Jerry Eisenburg
Katherine Finnegan
Donald Flagg
Vincent Gangi

J. W, Garzanell
Hector Gelsi

E, H, Gerrish

G, S, Haralampu
F, R, Henderson
Tom Hoke

J. C. Hubbard
Samir S. Husson
Clayton Jensen

S. Kellman

John Kent

Alton Kindred
David Knight

Ted Krenzer
Thomas Latterner
Ralph Lee

Judith Liebman
Joyce C. Little
D. A, Lloyd

J. Y. Louis

Gene R. Lowrimore
Patricia Lussow
Thomas Morrison
Bennett Nunberg

Dr, James R. Oliver « Team Chairman

Brother Edward O'Neill
David Pixley
Pate Pointer

W. W. Pleines

C. H. Remilen
Theodore Sabine
John W, Sawyer
Joseph Schnecker
Maynard Shore
Luke Sparvero
Arnold Spitalny
James Stansbury
R. L. Storrer
Carlis Taylor
William Thompson
John Tiers

B, Wingersky
Joseph Wingert
George Woodruff
Lawrence Wright
Charles Yackulics
K. V. Zajic

H, B, Blaicher
Reginald Harling
Len Karr

Denise Knight
Greta Larson

A. L. Lipson
Wayne Meriwether
Norman Ogilvie
John Owens

Joan Silverman
Welborn Smith
Marilyn Wingersky



. ..-Report. of. Activities of
Operations.Research Programs Team

The Operations Research Programs Team meeting met with
Dr. James R. Oliver serving as Chairman., There were approximately
75 persons in attendance,

Two papers were presented in their entirety: EMAGE - An
Economic Matrix Generator for a Distribution Transformer Management
Program - by W. W, Pleines, Baltimore Gas and Electric Company (abstract
attached), and a Multiple-Iteration Procedure for Engineering Design -
by M. L, Baxter, Jr., Gleason Works (presented by Theodore J. Krenzer of
Gleason Works) .

Because of a time shortage, a third paper by Dr. James R. Oliver,
University of Southwestern Louisiana, Lafayette, was presented in an
abbreviated form. His paper was entitled, "A Random Number Technique
for the Study of Machine Breakdown and Repair". The technique used a
random number generator to produce a sequence of random numbers used
to determine whether or not breakdown would occur. During the study
the probability of breakdown was varied over a considerable range. If
breakdown occurred, a test was made to determine whether or not machines
were waiting to be repaired. If they were not, the machine undergoing
breakdown would begin to be serviced, If other machines were waiting,
it was simply added to a line to be serviced as time became available,

If no breakdown occurred, a check was made to determine whether machines
were waiting to be repaired. If so, work continued on them; if not, the
repairmen were then idle, In the case of machines waiting to be repaired,
a summation was made of the idle machine hours., When no machines were
being repaired, a summation was made of idle man hours., The values re-

‘corded by the program were the number of time units used in the experiment,

number of breakdowns occurring during the time period, number of time
units the repair personnel were not engaged, and the number of time units
(accumulated) during which machines were not in operation.

Dr, Oliver pointed out an interesting but as yet undetermined
result, When the probability, in per cent, of breakdown multiplied by
the time units needed for repair equal approximately 100, a sudden dis-
continuity was observed in the curve representing the idle machine hours
versus time and the idle man hours versus time, Also, a sudden growth
of the residual line occurred under similar conditions,

The speaker made it plain that the work reported was of a
preliminary nature and that additional investigation was being continued.
Interested persons were encouraged to write for further information con-
cerning this study.




There being no further papers to present. or business to be
transacted, the Chairman declared the meeting adjourned.

Dr. James R, Oliver, Chairman
Operations Research Programs Team

Papers Presented At This Session
Which Are Reprinted in Section L

A Multiple-Iteration Pracedure for Engineering Design - M, L. Baxter, Jr, (1;“
Sas e K W

Gleason Works
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OPTIMUM REPLACEMENT OF CAPACITY-LIMITED EQUIPMENT

W. W. PLEINES

This paper expléins the development of a cost-based model for
transformer replacement which can be adapted for the replacement of
capacity-lﬁnited equipment in general. The model, used as a component
of the Baltimore Gas and Electric Company's Transformer Load Management
System, is contained in a three-part program for the IBM 1620 computer.
Using fixed and demand-ciependent costs for all sizes and types of trans-
former in place, it generates opportunity-loss matrices from which it
determines, for each possible demand, whether a given unit §hou1d be
left in place or changed to a larger or smaller unit of standard size.

3.9.4
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Attendants at Sessions of
General Data Processing Programs Team

Number Attending - 2L

W,
T,
R,
N,
.
K.
E.
L.
W,
A,
- P.

S.

F. Burleigh
L. Driscoll
H, Davis
Ogilvie

M. Baber

R. Berger
M. Hamilﬁon
Schiffman
P. Wynn
Spitalny
Lussow

W. Craig

Arnold

D.
B,
E.
H,
P,
A.
R,

N.

Williams
Riley
Raver
MacLeod
Houlihan
Cooper
Kindred

Shore

Stanstury

H,

Parker

Soucy - Acting Team Chairman
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Report of Activities of
General Data Prccessing Programs Team

The Programs Team Meeting for General Data Processing was called
to order by temporary Chairman, RobertSoucy.

Following the theme of the May Meeting, three special session
program papers were delivered at the meeting. They were:

a., '"Electric Load Statistic System" by E, H, Parker,
Baltimore Gas and Electric Company.

b. "A Work Performance Monitoring System" by D. D, Williams,
Baltimore Gas and Electric Company.

Both of these papers clearly indicate how the integration of
data can be a scurce of valuable management reports and operating ine-
formation,

A sample of the management reports produced by these programs
were distributed to those attending the meeting.

c. "ZIP - A Multiple Line Keyword in Context Program" by
T, J. Seott, Sun 0il Company.

Mr. Scott!'s program is designed to perform a Keyword (or Key-
phrase) in context analysis on a multiple line or card abstract, paragraph
or magazine article,

An outline of Mr, Scott's paper and a sample of "Keyword Phrases
in Context" output list was distributed to those attending the meeting,

R. Soucy, Acting Chairman
General Data Processing Programs Team

Papers Presented At This Session
Which Are Reprinted in Section b

ZIP - A Multiple Line Keyword in Context Program - T, J. Scott, Sun 0il

Company

A Work Performance Monitoring System Desiﬁped for an Electric Utility Meter
and Installation Department - D, D, Williams, Baltimore Gas and
Electric Company

3.10.2
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An Eleetric Load Statistics Syste2m for an Eleetris Utility - E, H, Parker,

~ Baltimore Gas and Electric Company
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Attendants at Sessions of
1710 Users Sub-Group

Number Attendgg - 17 -

J. Jo Owen - Team Chairman
Patricia Lussow
G, F. Hamilton
A. J. Palmieri
A.» C. Bailey

F, Weng |
T. E. Morrisbn
S. Jurnack

E. B. Svihla
Carol Braun

W. H, Beck

R, L. Storrer
J. W, Garzanelli
D. Pearce

S. Lopes

R. P. Paterniti
L. Stewart
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Report of Activities of o~
1710 Users Sub-Group g,

Mr. J. J. Owen, Chairman for the 171C Users Sub-Group opened
the meeting with a welcome to all present, and a call for additional
papers at the next meeting.

There were approximately 30 people in the meeting at various
times although only 1L users and 3 IEM personnel signed the attendance
roster. A list of those signing is attached, It is assumed that these
are the people who are most interested in the activities of the Group.

It was announced that plans for the next meeting included a
discussion of 1710 Executive systems by IBM specisalists,

The program for this session consisted of two integrated pre-
sentations covering aspects of system planning., The first paper entitled
"Installation Planning for an IBM 1710 System" by Mr, Lawson E, Stewart
of the IBM Corporation, Baltimore, Maryland, covered System Planning and
1710 Installation Implementation, Mr, Stewart covered the general sub-
Ject of project organization and plamning. He began with a suggested
outline of broad goals for the projects P
1, Effective translation of Management plans into Lo

a working system,

2. Education for future projects.

3. Meeting of project goals and deadlines with
least effort and cost,

With respect to the first point, Mr. Stewart emphasized that most
of the less than successful computer control installations throughout the
industry were the result of improper definition and understanding of pro-
ject goals, To prevent this occurremce, Mr. Stewart recommended direct
involvement of top management in the project via an initial report covering
goals and intended methods of achieving them, plus periodic reports of
progress and plan modifications,

Education for future projects, reports Mr. Stewart, stems from
a conscious effort to man the project with this view and from a comprehensive
system of documentation which covers not only programming but physical
planning and all other aspects of the project.

Meeting of goals and deadlines requires careful coordination
and control. The most important aspects of this would be selection of
proper personnel for each Jjob function on the project team, assurance of
complete communication between team members, and use of such planning .
tools as critical path analysis, On this last point, Mr, Stewart dis- ‘:@
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played a portion of a critical path schedule prepared using the IBM LESS
program, He emphasized the need to include all portions of the projects
in the time estimates and job descriptions.

Following this portion of the discussion, Mr, Stewart presented
outlines of the functions to be considered in any computer control appli-
cation:

For Known Applications

1. Establish specific goals for this system, long range and short range.
What is to be accomplished, by when? What would be the ultimate
extension of this application?

2., Organize the basic project team to include these functions or abilities -
Project leadership - a leader and administrator, not just a technical
specialist, Process knowledge - practical experience plus sound know-
ledge of fundamentals, Instrumentation - knowledge of measurement
techniques and signal treatment. Programming - math and system know-
ledge.

Installation - field installation experience and checkout techniques.
Documentation - probably a full time job for one person, to maintain
documentation standards and assure the satisfactory preparation of
all reportsand final documentation.

" 3. Prepare critical path schedule for total project: Takes about three

weeks to complete the first time,
L. Establish a list of reports and calculations to be performed.
S. Generate a sensor list.

6. Analyze accuracy requirements for all measurements, so that high
precision instruments are used only where needed,

7. Follow a formal schedule of project meetings and benchmark progress
reports,

8. Check and plan completely the physical installation.

9. Prepare program flow-special emphasis here on the use of Decision
Tables for both program logic planning tool and as program documentation,

10, Program checking by 3imu1ation or use of a 1710 system,

11, Conduct electrical noise tests at the installation site,

12, Design the operator's console, This was considered a vital point
from the view that poor design would reduce operator cooperation and
system effectiveness,

13. Operator training in use of the console and computer program is a
must for successful operation and application growth,

3.11.3
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1., Model Building Tests are required with just sbout any computer con-
trol application, This phase should be under the direction of an
expert in this particular work., This man normally has as a back- W
ground, practical experience with the operation of the specific
process, knowledge of statistical techniques and high-precision
measurement,

A
/

15. Document all phases of project as you go, and prepare progress re-
ports which serve to inform top management as well as continually
selling the advantages of the project. The greatest failing in
project teams is the lack of understanding that a project must be
continually "sold" to top management in order to keep interest and
support for the project.

For New Applications

List included only additional requirements above those for a
known application,

1. Study the basic process. Accumulate all known information on theory
and practical operation,

2. Run manual tests to establish important process parameters,

3. Establish, by data analysis, potential control areas,

. Analyze measurement and control practicality.

5. Install system for data acquisition and reduction, s
6. Develop math model of the process and verify,

7. Proceed as with known application,

Mr, Stewart concluded with a plea for more presentations in
this area as more 1710 systems go into operation,

The second paper of the session entitled "Some Early Experiences
in the Design of a System for an Electric Utility Power Plant by Mr, William H,
Beck of the Baltimore Gas and Electric Company introduced specific material
used in the documentation and planning of a 1710 System for the Herbert A.
Wagner Electrical Generating Plant of the Baltimore Gas and Electric Company.
Mr. Beck presented copies of the documentation and programming standards
adopted by his company for the 1710 installation project. In the discussion
of the attached standards, Mr. Beck emphasized the fact that a primary goal
of the 1710 installation was the acquisition of knowledge and education in
computer control of power plants, For this reason, additional care is going
into the development and following of standards for documentation of programs,
project planning, writing of reports and logging of data on effort and time
required for each aspect of the entire project.

As a specific example of the planning outlined in Mr, Stewart's @;;
3.11.4
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discussion, Mr. Beck's presentation was considered by those present to
be extremely valuable and exactly the kind of specific, practical material
Q needed for other users about to embark upon an installation,

The meeting concluded after a question and answer period which
covered the two presentations and additional material on measurements s ete,

J. J, Owen, Chairman
1710 Users Sub-Group

Note: Formal copies of the papers by Mr. Stewart

and Mr, Beck are not available for reprinting
within these "Proceedings",
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I TITLE:
II Bs

IITI SCOPE:

v TEST
DATA:

1620
NEES PROGRAM NUMBER 15

Computation of Coefficient of Correlation (simple, linear
correlation) by the short-cut Crude Data Method, Straight Line
Regression, and Standard Error of Estimate,

R.C. Burrowes and J.E. Enterkin, New England Power Service Co.

In common usage, the term "correlation" is used to mean the cousul
effect or co-relationship which exists between variables., The
degree to which variables are co-related or influence one another
is represented by a computed measure called the "coefficient of
correlation.® Values of this coefficient range from zero (no
correlation at all) to approaching +l or -1 (approaching perfect
positive or perfect negative correlation).

Positive correlation results when the movement of two series of
variables is closely related in such a way that they move to-
gether. An increase in one series accompanies an increase in the
other, or a decrease in one series accompanies a decrease in the
other., (For example: the related movement of degree days and
heating fuel consumption).

Negative correlation results when one variable increase as the
other decreases, such as KWH used and average cents per KiH,

This program will concern itself only with simple linear correlation;
the correlation of two variables (one of which is independent and
one dependent) to be described by a straight line regression,
Suffice to say that there are more elaborate methods which exist

to determine the degree of correlation among more than two variables,
and for computing curved regression lines.

The method outlined in this program is applicable, subject to core
limitations, for any two series (one dependent and one independent)
that may logically be assumed to influence one another,

The following data (taken from a sample of New England Utilities)
will be utilized to illustrate the 1620 Fortran program designed to
calculate the coefficient of correlation, the *Least Squares"
straight line regression-that best describes the relationship, and
the standard error of estimate which indicates the amount of
dispersion in the dependent variable, which we have failed to account
for by . the regression line.

X = independent variable = 'Y = dependent variable
Ult.Customers per pole mile KVA per line transformer
120 903
19, o 1l.l
21, 10.9
360 16.1‘

L3 21,1
L9. 2045
55, 17.8
60, 28.1
654 23,6

)
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A, Tormulas

1,

2.

Coefficient of correlation

L ¥ A—

V222 . 25

vwheres
r = coeff, of correlation
= sum of

Z.xy = sum of the individual products of each x and y
deviations from their respective means,

=x° = sum of the squares of the x deviations from the
mean of X

Zy2 .= sum of the squares of the y deviations from the
mean of Y

The short-cut method utilizes the "centering process® (as out-
lined in appendix D ) to arrive at the sum of the squares
of the deviations of X, Y and the sum of the products of the
deviations X times the deviations Y,

Linear Regression Equation

T=asW, b= ZTx ,2-7% -0 X
ZXx '

wheres

computed trend of Y variabls

same as defined above

same as defined above

arithmetic mean of X series

arithmetic mean of Y series

original values of independent variable
original values of dependent variable

MM
O] %IHIM -3

As a further short-cut, the two normal equations

ZY = Na +Db2X
ZXY = aSX +b3x°

can be reduced. to

a = Y-bX (origin at X = Q)

- =
b zgx

44 2




1620 «3-
NEES PROGRAM NUMBER 15

wheres
a = the computed or trend value of Y when X = 0

b = the amount and direction of slope at the point
where X = 0O
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VT  PROGRAM FORMATs

A.

Ingut Data

The X and Y series may be of any length up to 366 pairs, but there must
be one X value for each Y value,

Two F 10.4 formats permit use of X and Y data of six whole numbers and
four decimals. However, machine storage capacity and output formats may
restrict the use of long series of large digit numbers,

The first entry card must be an "Item" card showing the number of pairs
of X and Y variables in the series to follow. This item number must be
punched with its units position in Col. 3. (see appendix £).

X, Y data cards follow, and are entered in the following sequencee

X1 Y1 Card 1

X2 Y2 ‘Card 2
11
— LA
[ ]

Xn ¥n Card n

with the X 1 value punched in cols. 1 through 10 (the cols.7,8,9,10
representing four places to the right of the decimal point) and the

corresponding Y 1 value punched in cols., 1l through 20 (the cols.l17,18,

19,20 representing four places to the rjght of the decimal point).
Each card contains an X value and its corresponding Y value,
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1620 |
NEES PROGRAM NUMBER 15 -l

An attempt has been made to make the formats as broad as possible,
but on occasion we have experienced an overflow in printing the

 sum of the squares of the y deviations from the mean of Y (symbolically iyz)

coded as SOYSQ and printed in output as SUM DEV Y SQ. When this overflow
occured, the number was printed in "floating point,* This #T=8 overflow
error" did not invalidate the computations, it merely shifted the mode
of output for this particular velue from fixsd point to floating point,

Be Symbols Used in tﬁe Program ares (sée Appendix B)

ITEM = the number of pairs of X and Y items to be correlated
SUMX = =X = total of X series
SUMY = ZY = total of Y series
SMSQX = Z X¢ = sum of squares of each X value
SMSQY = ZY2 = sum of squares of each Y value
SMPRO = =XY = sum of the product of -each X value multiplied by
its corresponding Y value
AVGX = X = arithmetic mean of the X series
AVGY == Y = arithmetic mean of the Y series
S0XsQ = sz = sum of the squares of the deviations of each X value
from the mean of the X series,
S0YSQ = Zy2 = sum of the squares of the deviations of each Y value
from the mean of the Y series,
SOXY = Exy = sum of the cross products of the deviations of each X
value from the mean of X times the deviation of each Y
value from the mean of Y,
the coefficient of correlation
the computed trend values of ¥
the Y intercept = Y - B X
the amount end direction o£ slope at the point where
X=0;or Zxy-t- Z2x°
D= dev%ations of actual ¥ values from the computed trend values of Y.
. SMDSQ = Z.D° = sum of the squares of the deviations of actual Y values
' from the computed trend values of Y. '
SUMT = sum of the trend values of Y

STDEE= | S.D? = standard error of estimate
COUNT o

SQRTF = square root

READ = read via punched card
PUNCH = punch output on card
PRINT = print output on typewriter
COUNT = ITEM '

R
T
A
B

C. CUTPUT DATA  (See Appendix C)

During the course of the program execution, the value of the coefficient
of correlation R, the trend equation constants A and B, and the count of
the number of pairs of X and Y data are printed on the typewriter as soon
as they are computed to provide immediate answers.

.73
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NEES PROGRAM NUMBER 15 -5

Complete statistics are punched on cards for separate listing, and
these include the followings

R = coef, of correlation
A = regression constant ) « A + BX
B = regression c_onstant} Equstion, ¥

‘Count = no, of pairs of X and Y data

List of X, Y, Trend Values, Deviations from Trend
Std. Error of Estimate

Mean of X series

Mean of Y series

Sum of Dev. of X, squared

Sum of Dev. of Y, squared

Sum of Dev, of XY

Sum of Dev. from Trend, squared

NOTE ¢
The standard error of estimate is a measure, in absolute terms, of the
variation of the actual values of the dependent variable (Y) from their
estimated values. It would be expected that 68% of the actual Y values
would fall within + 1 std, error est. of the regression line, 95% within
+ 2 std, error est, and 99.7% + 3 std. error of est.

ANALYSIS OF VARIANCE

The std, error of estimate, when squared, represents the amount of variance
unexplained by the regression line,

The sum DEV Y SQ divided by Count or £Z£ g represents total variance.
, N '

Total variénce minus ﬁnexplained variance = explained variance.

The explained and unexplained variance can be turned into % of total variance for
quantitative analysis of the success of predicting from the regression equation.

The squaré of the coeff, of correlation also equals the ¥ of explained variance,
Although the analysis of variance has not been programmed, the necessary

components are readily available and the hand calculation is so minor that it was
thought to be worth including to round out the correlation analysis,

JEE/mib | .
iy | | | | C
7 4

4./ 5
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APPENDIX A
ILLUSTRATION OF INPUT CARDS

X13 Y13 - DATA DECK - LAST CARD
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R RRRRERER RN R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R RRRE R R R REERRRREERERERRRR R

222222222222222?2222222222212222222222222222222222222222222222222222222222222227
33333033333333333333333333333333333333333333333333333333333333333333333333333233
44444‘44444&444444444444444444444444444444444446‘4“444‘44444444444&444444444444
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555555555555555555555555555555555555555555555555555555555555555555555555555
l 6558586566655368556568866655666555656636666655655565665666666656666?5656666
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8(888888838888383‘53838880888838888835380880888Il308‘0888388888888388883888
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7.4 9104112130418 11NN NNN 7 28 28 10 31 37 33 34 35 36 37 30 3 40 61 42 43 44 5 6 47 43 49 50°51 52 3 54 38 34 8/ 50 59 60 61 62 63 $4 63 66 47 68 69 70 21 12 )} ) ‘

ITEM CARD Shouihg that there are 13 pairs of X and Y
values in this input to follow,

BRI NUEBNRBNBBDAIVHRNUBANABRNQOHAUOIUANINNUIUTUNOHROHOBGEOROINRNININNDBIRTI AR
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APPENDIX B

coer OF CORRELATION, STRAIGHT LINE REGRESSION AND STD.ERROR £
R.BURROWES AND J.ENTERKIN JANUARY 1964
DIMENSION x(366), Y(366)
10 SUMX = 0. ..
... SUMY = 0,
SMSQY .0,
SMPRO = 0. .
READ1, ITEM
1 FORMAT (13)
. COUNT = ITEM
DO100 I=1,ITEM
100 READ 2, X(1), Y(I)
.. 2 FORMAT (2F10 L)
. DO101  I=1,ITEM
SUMX = SUMX + X(
‘SUMY = SUMY + Y(

1)
|
SMSQX = SMSQX + X%
!

| )¥¥2
SMSQY = SMSQY + | )*%2
101 SMPRO = SMPRO + X(1)%*Y(1l)

..... AVGX = SUMX/COUNT
" AVGY = SUMY/COUNT
SOXSQ =SMSQX — AVGX * SUMX
SOYSQ =SMSQY — AVGY * SUMY
SOXY =SMPRO — AVGX * SUMY |
R = SOXY/(SQRTF(SOXSQ * SOYSQ)) - N
B = SOXY/SOXSQ S LT
A = AVGY = B * AVGX |
PRINT145,R, | TEM |
PUNCH145 R , I TEM - ,
145 FORMAT (1X14HR =, F14,4/1X14HCOUNT =, 19/)
S BRINTIAT,A,B DR ,
PUNCH147,A,B : - |
147 ;85?ﬁ{£éX1ﬁHEQUATION Y =, F17.7,3H + FI7.7,40 % X/)
148 FORMAT(10XTHX, 16XTHY, thSHTREND 13quoev /)
A U =0 ., o
SMDSQ =0.
D0102 | =1,ITEM
T w A+ B.% X(I)
Dm Y(I)= T
SMSQXmSMSQX+D
SMDSQ = SMDSQ+D¥**2
SUMT = SUMT + T |
PUNCH 48, X(1), Y(l), 7,0
FORMAT (1XLF17.7)
STDEE w. SQRTF. (SMDSQ/COUNT)
PUNCH L8, SUMX, SUMY, SUHT,SMSQX

. ro
on

PUNCHL7 ,STDEE AVGX
L7 FORMAT(///\XILHSTD ERR., =,F17. 7/1X14HMEAN X =,F17.7)
.. PUNCH50,AVGY,SOXSQ C
50 FORMAT (1X14HMEAN Y .F17 7/1X1hHSUM DEV X .8Q.=,F17, 7)

... PUNCHS52,S0YSQ,SOXY  .......... ...



80 52 FORMAT(1X14HSUM D

PROCESSING COMPLETE

APPENDIX B (contd,)

© 12059 O ‘ |
SW 1 OFF"TO IGNORE .SUBROUT INES, PUSH START™

T10 EV'Y SQ.=,F17.7/1X14HSUM DEV XY  =,F17.7)
11200 .. PUNCH54,SMDSQ D . B
T1224 su FORMAT(IXI#HSUM DEV D SQ.=,F17.7)

1:?1290 . GO TO 10 . oL
1298 END
PROG SW1 OFFFOR SYMBOL TABLE, PUSH START 19999 SIN
19989 SINF 19979 cos T9969 COSF 19959 ATAN

- 19949 ATANF 19939 EXP- 19929 EXPF 19919 LOG
19909 LOGF 19899 SQRT 79889 SQRTF 19879 ABS -
19869 ABSF 19859 X 620% 16199 Y 12549
12539 go1o 12529 SUMX 12519 oooooooo§§ o |
12509 SUMY 12499 SMSQX 12489 SMsQY. . 12479 SMPRO
12469 0001 12459 0001 12449 |TEM 12439 COUNT
12429 Q100 12419 | 12409 0002 12399 0002
12389 0101 12379 000 12369 0002 12359 AVGX
12349 AVGY 12339 §oxsq 12329 S0YSQ 12319 SOXY
12309 R 12299 Q01 12289 B 12279 A
T2269 Q145 12259 Q145 12249 0147 ¥2239 0147
12229 0148 12219 0148 2209 SUMT 12199 SMDSQ
12189 Q102 12179 T... 12169 D 12159 Qou8
12149 goL8 12139 STDEE ;2129 Qo 47 12119 Q047
12109 0050 .2099 0050 2089 0052 12079 0052

- 12069 0054 054 ,

77
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R '
COUNT #

EQUATIONy Y #
X

1240000000

1940000000

21,0000000
360000000

4300000000

490000000
$9.0000000
$0,0000000
6540000000
7000000000

108,0000000
12040000000 -

18340000000
cOR&Uw\
'Eo-\:o.LW Uy 84240000000

STD ERRe ¥
. MEAN X N
MEAN Y #
SUM DEV X SQe#
SUM DEV Y SQe¥
SUM DEV XY #
SUM DEV D SQ.#

848943910 &
Y

943000000
1141000000
109000000

1644000000 -
211000000

2045000000
1748000000
2841000000

12346000000

4445000000

4304000000
600000000
22648000000

600625265
6447692300
25941384610

2707643080000

218049110000

679047160000
47748049700

3001000000

02507991 # X

TREND

1149039810

1306595750
1401611730
179231610
196787560
2141835510
2346915430
2369423420
2591963380

2604503340

3542283050
3849902930
5447906410

32607999700

DEVe

=2¢6039810
=2¢5595750
=342611730
~1¢5231610
le4212440
~¢6835510
~548915430
41576580
=1e5963380
1840496660
-541283050
44097070
«407906410
0000070

.@\~
'

RE
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Appendix D

c L COMPUTATION OF COEFFICIENT OF CORRELATION

(Short-cut .crude data method)

(1) - (2) . (3) (L) (5) (6)
X Y x2 XY Y2  REGRESSION
INDEPENDENT DEPENDENT Yec VALUES

VARIABLE VARIABLE SQUARES & PRODUCTS COMPUTED _

ULT. CUSTOMER ° KVA PER
PER POLE MILE  LINE TRANSF.

12 9.3 - WL 1.6  8.LS 1.9

36 1644 1,29 590.4 268,96 17.9

I R 21.1 1,849 907.3  Ll5.21 19.7

L9 20.5 2,401 1,00L4.5 - L420.25 21.2

65 23.6 . L,225 1,534.0 '556.96 25.2

70 hhos h,m . 3’11500 1.980025 26.5

120 L3.4 4,400 5,208.0 1,883.56  39.0

Coms a2 3268 81,602 27,957.3 10,396.26 - 326.9

MEANS X =6L77 ¥w 2504 00 | o

CORRECTIONSW . © . 8,83% 21,166.8 8,215.75
_CENTERED - ’ © 27,076  6,790.5 2,180.41

# Corrections ’

64.77 x 842 = 54,536 o
6’4077 X 32608 - 21,166.8 ' :
ZSQJJJ X 32608 - 8,215075 . ’

S - . 6,790.5
. ,Ex‘ £ J(@1,016)-(2,180.1)

. 57908 - 5.790.5, . +0.8836
_J 59,036,781.16  %,683.54

2 Ty P

1,

(7)

- DEVIATIONS OF
ACTUAL Y VALUES
FROM REGRESSION
OR COMPUTED Y
VALUES

[}
N
.
[ N

[ } -*
D& O O\ 0~ N O

+ 0 + 18 +8 83
L ]

t + 8
L d

T + deviations=28.0

- § « deviationss28.1

X« arithmtic
mean of X

Te ety

Z- aum of

Coefficient
of Correlation

/o




'Aggendix D cont'd=
' 2,

COMri: vaiaO OF XESRESSION LINE

be XV u _6,790.5
T x2 27,076
hd .2508 o

a v Y-bY - 25 - (. 2508)(6h )
. eg :;g - 16.2

Trend Line or Yo = a+bX - Originat X = 0
- = 8,90+,2508 X :

bquat.ion for straight line Yc = a+bX, where:
X = independent variable
Yc= computed Y value or trend value of.
" the dependent variable
a = the Yc value when X=0
b = the amount and direction of slope
at the point where X=0

Substituting the original values of X in the above equation
Yc= a+bX, the estimated Yo valuées of the regreasion line are computed.

For example:
Yo = a+bX - Yo = a+bX
= 11.9 = 54,8 (See Column 6

At the point where original X value = 12 the computed or regression

value of ¥ = 11.9, and where original X value = 183 the computed regression
value of Y = S4.8. Connecting these two computed Y values by a straight
line gives the rogrossion line.

Note that the sum of the regression or computed Yo values approx-
imates the sum of the given Y values (See column 6). Also, the sum of the
deviations of the dots above the regressiocn lins approximates the sum of the
deviations of the dots below the regression Jine (See column 7). Thus, the
regression line calculated by the "method of least-squares" is t.ermad the

' lina of best fit.

' The coefficient of correlation has been computed and found to be
+.8838, Using the knowledge that +1.00 is perfeot positive correlation and
«1,00 represents perfect negative correlation, it might be interpreted that

 +#,8838 represents fairly high positive correlation between ultimate customers

per pcle mile and KVA per line transformer. However, there remains a final
computation to test the significance of the coefficiént of correlation dster-
mined from these two series and appraise its value ~- whether it be rul and
. significant correlation or mroly due to chance.
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_Appendix D cont'd,
: ' 30

The test of significance is based upon the "null hypothesis" which
assumes that no correlation exists between the series analyzed. Chance
values of "r® the coefficient of correlation or related measures (F) are
calculated and evaluated in a special table of F values. From this table
(found in Davies and Yoder, BUSINESS STATISTICS, pp. 586-7, or Croxton and
Cowden, APPLIED GENERAL STATISTICS, pp. 07/0=9 -= see reference sources) the

" wvalue of F computed from the coefficient of correlation derived from any

correlation analysis can be compared with F values expected dues to "chance"
(chance operating 5 times out of 100) and dus to “significant co-relation"

(chance operating 1 or less times out of 100). If our computed F value dis-
proves the "null hypothesis®", then we have real correlation. -

~ The F table lists values for .05 or chance level, and .0l or sig-
nificant level, Note that the P values are in inverse relationship to the
probability of chance or the chance level. The greater the opportunity of
chm;c;lthe smaller the F value and vice versa. The table can be interpreted
as follows: -

: 1) If the computed F value for a particular problem is
.less than the .05 valus of F, then the correlation
can be said to be dus to chance,

2) If the computed F valye for a particular problem is
greater than the ,05 value of F but less than the .0l
- wvalus, then the correlation may be termed “significant®,
3) If the computed F value for a particular problem is

- greater than the .0l value of F, then the correlation
may be inte:'pretad as being 'highly aigxuficant".

TEST OF SIGNIFICANCE

Computation and Interpretation of F valus for our problem:
‘ ma explanation

. Tm _r?_ o (Nom)
1-r2 -~ (m=1) 2 = coefficient of
. 2 : - ’ correlation squared.
- 28838 o §13-2) A ' N = the number of pairs
- ' - . (13'in our problem)
o a28202 s
1~,7811024h m = the number of series

of variables correlated
(2 in our problem)

o?BllOZ% 1
- o2 9 ¢ ( ) N

- 305683 .0 (n)

- 392 . | ~
o o o : Yofhsz
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Appendix D cont'd, « L

From F table where columns are (m-1) and lines are (N-m), we find

" the F values for our problem in Column #1 (2-1) and Line #11 (13-2). Eacn

lins nwber has two values of F, the .05 level and the .01 level (in Davies
and Yodor, pp. 586-58¢). In Croxton and Cowden (Appendix G~2) the .COl

- level is shown in addition to the .05 and .01 F values.

F VALUE
FOR 2 SERIES OF
L | 13 PAIRS OF ITEMS
CHANCE LEVEL (DAVIES AND YODER)

.OS." (chance opsrating 5 times out of 100) = }.84
or chance lsvel of F

«01 (chance operating 1 time out of 100) = 9.65
_or significant level of F -

Since our-cauputéd value of F = 39.25 and is a value greater than

' 9.65, the P value of the .01 or significant level, chance is operating less
- than 1 time out of 100, Therefare, it must be concluded that the coefficient

of correlation of +.8838 determined from 13 pair of items of Ultimate
Customsrs per Pole Mile and KVA par Line Transformer taken from the 1957

T & D Study is highg sig%ﬂ_cant. In other words, the items correlated
. definitely prove a real cause and effect relationship exists. The

increase in KVA per line Transformer is influenced by the increase in the
number of Ultimate Customers per Pole Mile, The F test further indicates
that our sample of 13 pair of items, whils perhaps a small sampls, was large

, enough to prove conoclusively that real correlation exists between these two

series.

On the other hand, if the computed value of F had been smaller than
the ,05 level of F, then it would have indicated that there was no real corre-
lation present, and either the coefficient of correlation would have had to
have been larger than .86838 in oarder to be significant or that ouwr sample of
13 pair of items was not large enough to prove that real correlation existed.

‘me'toregoing hasteen a brisf attempt to acquaint the reader with

- some of the statistical terms associated with correlation analysis, to illus-

trate a method of computing the coefficient of correlation and regression
dne, to test the significance of the results, and to point out some of the

‘Unmitations in basing ons's interpretation of the degree of correlation solely

upon the computed value of "r* (the ccefficient of carrelation).
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CROSSING POINTS

RATE SELECTION AND COMPARISON

H. L. Pitch
- Long Island Lighting Company
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CROSSING POINTS

Rate Selection and Comparison

H. L. ngg’ h « LILCO
i

'Rate design and simplification is our business. We are constantly reviewing

our structure searching for improved and reasonable rates, not on}ly-to re-
duce our worl: load and expense, but also for clarity and understanding by
our consumers. LILCO is no exceptiom.

1 would like to refer to the N. Y. S. Public Service Commission's memorandum
adopted Januery 31, 1955 quote - "==After thorough consideration of the
various msthods of bringing about the desired rate uniformity and tariff
simplification, it is the judgement of the Commission that, with the two ex~
ceptions of service from underground lines and seasonal service, there sghould
be one taeriff schedule for the entire territory for sach of the major cate-
gories of gervice, residential, general or commercial, and industrial.”

Since that time our department has been endeavoring to attain this goal.
Combining or cancelling rates, because of the severe effect on customer's
bills, must be doune only after a complete review of sach account affected
and with steps of justification. R RC L

Faced with this problem wo have for the past five years spent endless dayse

of clerical computations examining our conflicting rate with the ultimate

goal of eliminating it from the schedule. Gradually through careful rate | I\
selection and reductiona, utilizing fully our IBM 1620 digital computer, we Y
are oa the door step of attaining complete rate uniformity and tariff

simplification.

This program written in FORMAT FORTRAN for card inmput into an IBM 1620

digital computer, will emable you to compare rates by producing crossing

points &nd bill tables, if desired, in a matter of minutes.

Exhibit I (two pages) is a self-explanatory flow diagram.

Bxhibit II (three pages) is the program written in FORMAT FORTRAN

Exhibit XI1I is a sample 6£ the input data card and a glossary of terms and
switches used. .

Exhibit IV is a sample of i:hc header cu;dn.

Bxhibit V 48 & caple of the output data generated by the program,

Exhibit VI ie¢ an example of pﬂnﬁcd output data in .ﬁ‘p’l-“bf 50 KW Demand

Bxhibit VII is & like example of printed output data in steps of 1 KW Demand

Bxhibit VIII is & sample of a bill table generated by the program if desired,

'thio program uses as input data, & single card designed by you containing & , C

demand punch and a time punch., Together with the utilization of switches 83
this offers unlimited flexibitity as to starting point and output desired.

Hf.2./
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Crossing Points (cont'd)

Naturally the complexity of the rates to be compared will determine the in-
put scope. In explaining our Crossing Points program to you, allow me to
refer to the specific examples exhibited. Please feel free to ask any ques~
tions.

Program Utilization

With reference to exhibit II, this program was initiated to compare S.C. No
2 with 8,C. No. 4 by calculating the difference in the billing of a specific
demand in steps of hours use. Incorporating switch 1 for Primary or Secon
dary service, switch 2 to incrament the demand after the 730 hour cycle and
switch 3 as an option to obtain a bill table, we were able to produce
Croseing points to graphically show the advantages of our rate 2 vs rate 4,
Actually we are comparing four ratas:

Rate 2 secondary vs. Rate 4 scondary
Rate 2 primary vs, Rate 4 primary

A complete cycle of 730 hours (avg. hours in avg. month), selecting each .
time the proper rate formula ( 9 - rate 2, 4 - rate 4), and generating oute
put cards on either Crossing Points or bill table, requires approximately
eight minutes machine time. A review of both Exhibits I (flow diagram)
together with Exhibit II (the program) will clearly detail the sequence of

8 single cycle,

The output data, printed examples (VI, VII, VIII) was generated from one .
input card (Exhibit III), manually operating the switches at will, in
approximately 40 minutes.

Let us examine this output, - (Blackboard Exhibit)

Conclusion:

This demonstration, however brief, indicates the advantage of 1620 digital
computer application in rate comparison or rate selection work. Possibly
some of you are presently confronted with this problem. Although this
program was designed to satisfy our demand, omly slight modification would
be necessary to solve innumerable comparison problems., The general FORMAT
is here for general use by any member,

84
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ExHigrr I
P lod 3

.0000

CROSSING POINTS S.C.NO.2 VS S.C.NO.4 EFF 6/1/64
SWITCH 1 ON FOR PRINARY OFF FOR SECONDARY

SWITCH 3 ON - BILL TABLE, OFF BY=PASS
DIMENSJON DIFF(2)
DIFF(1)=0,0
DIFF(2)=0.0
IF/SENSE SWITCH 1)906,907
906 PUNCH 921
_ 0 10904 -
907 PUNCH 920
904 PUNCH !
PUNCH &
READ 2,D,T
104 C=0.0
__GR=0.0
“PR=0.0"
C=D*T
IF(SENSE SWITCH 1)5,6
IF(D-100.)7,7,8
IF{C~D*30. 9 9,10
PR=1.800%D
GO TO 500
IHG@*&O)IIiIIZ
PR=0.851*D+0.0233%C
IF.PR-1,800*D)9,9, 14
PR=PR
GO TG 500 e
T2TF, wm‘rm@o NENLAILY
15 PR=2.027*D+0.0135%¢C
GO TO 620
16 PR=2.027*0+0 ,0085%C+360.000
GO TO 620
8 IF(C«@*%O .j18,18,19
18 PR=T_.BOO*
GO TO 500
19 ﬁr(cue*lzo 120,20, 21
20 PR=0.801%040.02 3*c+5 000

N)\JO\

O =0

1
1
62
i

[T —

——

27 IF(PR~1 8@0*033 18,22
22 PR=PR e
GO T0 500

21 IF{C=72000. )23 23

24 |F(D=-200.)25,2 6

23 PR=1,977*D+0. 0135*c+5 000
GO TO 27

zg_pn- 97;yo+o .0085%C+365.000

26 IF =360 ,%D) 23
29 PR=3.9775D+0 06854c+5 000
GO TO 27
500 1F{C~90,.)501,501,502
501_GR=1.500%D+0.039*C~2.588
G0 TG Y000
502 |F'€=-210,)503,503,504 o
503 GR=1.500%D+0.031%¢=1.868"
GO TO 1000

504 IF\C-ISOO )505,505;506 " " " T

505 GR=1,500*D+0. OZS*C-O 608

+

H.L.FITCH 3/6&4
SWITCH 2 ON FOR INCREMENTS OF 50KW, OFF FOR INCREMENTS OF 1KW



GO TO 1000
506 |F(c-1zooo.)so7.so7 508
507 GR=1.5C0%D+0.019%C+8.392
GO TO 1000
508 1F(C-36000.)509,509,512
509 GR=1.500%D+0.013%C+80.392
GO TO 1000
512 IF(D=-100.)513,513,514
3 GR=1.500%D+0,008%(+260,392
GO TO 1000
4 IF’ C=360.%D)509,509,515
5 GR=3.300%0+0.003%C3+80.392
GO 70 1000 ST -
5 |F/D-100,)600,600,601
600 IF ¢-D*30. )605,603,603
602 PR-1.8004D
G0 TO 70N
603 IF'C=D*120.)60k,604 605
60% PR=0.55T%D+0, nzﬁs*n** T
609 IF'PR=-1. 800*0)662 602,606
6N6 PR=PR
GO TO 700
605 1F({C=726N0.)607, 607 608
607 PR=1.727%D+0.0135%

7T T GD TO 809 T oo e e

603 PR=1.727*D+0, 0085*C+36n 000
GO TO 609

601 IF C=D*0,)611,611 612

611 PR=1.800%D
GO TO 700

- —BTZ T C-DFIZ0TY613,613;6T4 "~ T

613 PR=0.501*D+0. 0233*C+5.000
610 IF(PR=-1 800+D)611 611,615
615 PR=PR
614 TRt 108 V616,616,6
IF,C=72000, 1 17
%17 1FiD-200.76718,618;619"
616 PR=1.677*D+0. 01354c+3.ono
GO TO 610
615 PR=1,677%D+0,0085%C+365,000
GO TO 610
619 |F.C-360.*0)616,616,622

827 PR=3.477%D+0.0085%C45,000 < T T

-©

GO TO 610
700 |F D-100,)701,701,702
701 |F.C=90, )703 703 7ou
703 GR=T.350%D+0.039%C+4.912
GO TO 1000
70k [FC-210,)705,705,706° " T T
705 GR=1.350*D+0.031*¢+5,632
GO TO 1009 '
706 IF{C-1500.)707,707,708
707 GR=1.350%D+0.035%C46.892
- ... GO TO 1000 .

708 TFTC-12000,)7048,709 710 ~~ "~~~ ™~
709 GR=1.3sn*o+n.o19*c+{5.89z
GO TO 1000

710 1F(C=36000.)711,7 714
711 GR=1.350*0+0.01§ +87.892
G0 _T0 1000
714 GR=1.350*D+0.008*%C+267.892
GO TO 1000
702 IF C-90.)803,803,80%
803 GR=1.200%D+0.039%C+19.912
GO TO 1000 S
804 |F,C-210.)805,805,806

B TR Er T




805 GR=1,206*D+0.031%C+20.632
GO TO 1000
806 lF(C-ISOO.)SO? 807,808
807 GR=1,200*D+0.035%C4+21.892
GO TO 1000
808 |F(C-12000.)809,809,810
809 GR=1.200%D+0.019%C+30.892
GO TO 1000
810 IF(C-36000,)811,811,814
811 GR=1.200*D+0.013*C+102.892
GO TO 1000
814 |F(D-00.)815,815,816
815 GR=1.200*D+0.008%C+282.392
GO TO 1000
816 IF{C-360.*D)811,811,817
817 GR=3,000*D+0.008*C+102.892
1000 DIFF’ 1)=GR-PR
IF SENSE SWITCH 3)2006,1500
1500 IFTDIFF 1)) 2000, 2000, 2801
2000 IF DIFF z))zoos 2005, ’ 2006
2006 PUNCH 101,D,T, .GR PR DIFF 1)
IF(SENSE §wiTCH 33903, 2500
2500 CC=D* T-1.0)
C TT=T-1.0
PUNCH 5005,0 TT CC,DIFF’2)
2005 DIFF(2 =D1FF 1)’
DIFF{1)=0.0
GO TO 903
2001 IF{DIFF 2))5000, zoos 2005
5000 PUNCH 101,D,T,C,GR,PR,DIFF 1)
G0 T0 2508 '
903 T=T+1.0
iF.T-730.)104,104,105
105 IF.SENSE SWITCH 2§41 42
42 D=D+1.0
GO TO 43
41 D=D+50.0
IF{SENSE SWITCH 3)104,1501
1501 DIFF{1)=0.0
DIFF(2)=0.0
GO TO 104 |
1 FORMAT(4IH KW  HRS KWH
101 FORMAT(F5,.0,F5,0
3 FORMAT(F5.0,F5.0)
920 FORMAT(18H SECONDARY SERVICE)
921 FORNAT 16y PRIMARY SERVICE)

5005 EgsNAT(FS.D »F5.0,F8.0, 20XF8,2)

S.C.N

F8.0,F10,2, FIO 2

NO. 2
F8.

2)

S.C.NO.4

F 3od 3

» TOHD IFFERENCE)



CROSSING PoidTs ScCWNo. 2 vs. 4

C GLaSSARY

a. PiIFF - Dderence
b ¢ - Consumption

C. D - Demarrdl

d. 7T - Time (honrs)

‘eo‘ PR - Power Kevenue,

X g‘ - Genera/ Revenue

ﬁ. ¢ -. Fravious C’ons«,mp'/'mn

he TT - Time dlec remented by one howr
5;\}!7"&/55 h

oN = Primary Rates

OFF - 52400@/ 2fes

oN = Zncrements ao¥ 50 kw
oFF - Increments of [/ kw
oN - B/ Table

QFF - By - fass
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“SECONDARY SERVICE ' A @;;
KW  HRS KWH S.C.NO.2 S.C.NO.4 DIFFERENCE
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