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Abstract

This article presents an approach to improve ability to teach of instructors in tertiary
institutions. The approach is developed from the Capability Maturity Model Integration for Process and
Product Development of the Software Engineering Institute, Carnegie-Mellon University. CMMI for
Development has 22 process areas each of which has specific goals and generic goals. Specific goals can
be achieved by performing corresponding specific practices which are closely related to the essence of
the process areas. Generic goals can be achieved by performing generic practices which contribute to the
institutionalization of the organization such as create the culture of process management. This article
suggests the use of generic practices in improving the capability of teaching of the instructors without
specifying any particular process. The paper concludes by suggesting an approach to develop a CMMI

for Teaching using the CMMI for Development as a foundation.

Keywords: CMMI, Teaching Capability, Tertiary Institutions, teaching culture, institutionalization
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Adriano Amaral*

An Introduction to Total Cost Assessment

Abstract

The purpose of this article is to clarify the concept of total cost assessment, a financial tool

applied in preparing comprehensive business considering a range of costs as savings. Total cost

assessment is useful in measuring financial gains of projects associated with pollution prevention

approach.
Keywords: cost, cost assessment
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Pollution Prevention

Pollution prevention, often called P2,
means avoiding, eliminating, and reducing
pollution at source rather than treating or
containing it after it has been created. It is the
most effective approach to environmental
management.  Pollution prevention can be
considered as an incentive for more efficient
resource allocation, the most important
objective in economics. Note that many
publications refer to "cleaner production” rather
than "pollution prevention". However, these
environmental management concepts have the

same meaning.

Pollution prevention often provides
value-added benefits to the industry. It is as
much about increasing efficiency, reducing
costs, improving flexibility and gaining a
competitive advantage as it is about protecting
the environment. This double-edged approach
makes P2  suitable for  introducing
environmental concerns in companies that
resist the adoption of environmental protection
measures which are frequently seen as being
nothing more than costs without any economic
benefits. With increasing regulatory and

economic pressures from internal and external
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sources, firms must ensure that their strategic
decisions reflect the best available information
on potential financial and non-financial
impacts. That is exactly the type of help that

Total Cost Assessment can offer.

Total Cost Assessment

Total Cost Assessment (TCA), a
method to financial analysis developed in 1991
by the Tellus Institute in Boston, United States,
is a tool for preparing capital budgeting that
encompasses a broad inventory of costs and
savings. While there are other approaches to

analyze project costs and savings, for example

Activity-Based Costing, TCA is usually less
resource-intensive and facilitates a long term,
strategic view of a firm’s profitability.

TCA is used to identify internal costs
that affect a firm’s bottom line as represented
by cost types I, II, III and IV in Cost Types
table below, and should not be confused with
other approaches that account for external or
societal costs - not directly created or for which
the firm is not held legally liable. These costs
are the object of the Full Cost Assessment
method which emphasizes the macroeconomic

aspects of the environmental impact of a firm.

Examples

Description Cost Type

I. Direct costs

Capital investment, operating,

Manufacturing site costs

labor, materials, and waste
disposal costs

1. Indirect costs

Corporate and manufacturing
overhead

Reporting costs, regulatory
costs, and monitoring costs

111. Future and contingent
liability costs

Potential fines, penalties and
future liabilities

Clean-up, personal injury, and
property damage lawsuits;
industrial accident costs.

IV. Intangible internal costs
(Company-paid)

Tota Cost Assessment
Full Cost Assessment

Difficult-to-measure but real
costs borne by the company

Cost to maintain customer
loyalty, worker morale, union
relations, and community
relations.

V. External costs (Not currently
paid by the company)

Costs borne by society

Effect of operations on housing
costs, degradation of habitat,
effect of pollution on human
health

Figure 1 Cost Types

Note. From “Total cost assessment history, methodology, tools, and a case Study,” (p. 10), by Hamilton,

M. et al., 2005, ASME's IMECE 2005. AIChE Institute for Sustainability.

TCA is based on conventional
financial analysis methods. Thus, it is
important to note that TCA does not require a
major overhaul of a company’s existing

accounting and information systems, nor does it

necessarily require extra staff or major
expenditures in equipment and software.
Although computer tools may be used to reduce
the time required to do calculations for TCA,

they are not a requirement.
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In summary, TCA is a complement —
rather than a replacement — for existing project
evaluation, capital budgeting, environmental
spending and cost tracking systems that are
already in place in many organizations.
Conventionally, TCA accounts for:

- Direct and indirect costs and savings

- Costs and savings that are less
quantifiable and/or occur over the
long term; and

- The time value of money (which states
that a unit of money today is worth
more than a unit of money one year in
the future given the opportunity for
investment and returns).

The major benefit of TCA is that it
helps to give weight to projects that generate
longer-term  savings to compete more
successfully for limited capital funds within a
company. This, in turn, provides companies
with an opportunity to improve their bottom
line through efficiencies and more accurate
costing and pricing.

In the case of pollution prevention
actions, TCA is a particularly relevant
instrument, given that such investments often
produce savings that might not be identified by
more traditional approaches. This can happen
because those savings, and costs, are
misallocated or not allocated at all; it is hard to
quantify or occur more than 3-5 years after the

initial investment.

There is no standard formula for doing
TCA. The basic steps can be applied to many
business decisions in many different ways, in
any industrial or service sub-sector. TCA
approaches present six common steps for
implementation to help in real financial
savings:

1. define the scope of the option or
decision under examination;

2. develop an inventory of relevant cost
items (i.e., that are direct, indirect,
contingent and less-quantifiable in
nature);

3. allocate overhead costs to the
processes or activities that resulted in
their creation;

4. characterize and evaluate contingent
and less-quantifiable costs;

5. analyze financial performance using
incremental cash flows and financial
indicators that account for the time
value of money: NPV, IRR or similar
tools; and

6. incorporate financial and non-
financial information into a multiple
accounts table that allows managers to
make decisions involving explicit
trade-offs.

Due to its simplicity, small companies
can adopt TCA without extensive training or
support, but they must be willing to commit the
time and resources required to understand the
method and concepts associated with time

value of money.
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In this way, TCA may be promoted as
a valuable decision-making tool for small
businesses, or companies with limited
resources, that desire to enhance their capital
investments decisions by adopting an
environmental approach without the high costs
associated to this type of project. .

While TCA is particularly useful for
analyzing pollution prevention investments, or
other types of environmental projects, TCA is
actually a wuseful tool for helping make
decisions on whether to invest in almost any
type of capital investment.

Even if a particular project has little or

no environmental considerations, TCA can still

be used to measure the value of a project to

account for the time value of money.

Conclusion

TCA is a valuable tool for analyzing
environmental investments in any type of
business, including past or prospective projects.
TCA also tends to promote pollution
prevention approaches for investments by
making them more appealing than they would
otherwise appear under conventional (less
comprehensive) methods of project analysis.
That would represent a gain for both the
company-through with reduced costs, and for
the environment, through decreased pollution

impact.
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Abstract

This paper presents the design and construction of a capacitive voltage divider. The measurement
is 150 kV for alternating voltage and a voltage ratio of 1000:1. The divider consists of two main parts:
The first part is the high voltage, made from a series of capacitors polypropylene film type and the
capacity is 43.321 pF. The low voltage is made of a series-parallels capacitors, the same as for the high
voltage. The capacity is 43.277 nF. They are placed in an acrylic tube. The test and design are referred
to as IEC 60060-2 (1994) and IEEE Std.4 (1995). The test results show that the capacitive voltage

divider characteristics, according to standard specifications; the accuracy of linearity is about =1%.

Keywords: voltage divider, AC measurement
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ATTUAADY NITOBNUUVUATNITNATOVIL
81999 INUNUIATIIU (IEEE. 1995, IEC.
1989, TEC. 1994) fvuaquauiia lamaa 1
s A ]
MBFVUIA 150 kV  NABINIT0NUUUE3I19

HEANAIAIT1Y 1

M1

Ao a ool v
Wﬂﬂﬂl@\‘ibﬁmﬂﬂ ?’J!ﬂ@iﬂﬂ@ﬂl!ﬂﬂﬁ’ﬁ\?

310021089 AMniimes
1. Rated Voltage 150kV_
2. Frequency 50 Hz
3. Ratio 1000:1
4. Accuracy +1%

32 mssenuuuliamad lnes vinanna
150 kV
3.2.1 Tns9a319a MINUIUYDINIALIIGY
ﬁagﬁuﬂizﬁéaam%’ A1 0.012 4F,
650 v_oonuuuldinaussduldaiu
Tramad luaesuuuduiulszalian 150 kv
PONUULIND 120 %  voadinausaiu sy
(E. Kuffel and M. Abdullah, 1981) 92 ldf1
usasulumseanuuuiiy 180 kv f1udam
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_180x10°V _ 277 &
650V
Capacitance H1ALUIIG
-6
c, = Q012x10°F _ 3 301pF
277

3.2.2 M3oBNILDMAZ A3 1901AUS I
INBATIAIUUTIAUNNIHUA 1000:1
1Y QB/’ Y o Y o Aaov o
Ay Tdussduiesnauussifinfay
S 2 1 s Y
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u
C, :(u_zxclj_cl

C, = (1000 x 43.321pF ) - 43.321pF = 43.277nF

v 1
Tagld@unuszadosunia 0.012 4 F,
o v 1 [ <3
650 V. 31U 14 drsenay Idainnuny
° < o
Uszyn1ausadrs il 43.33 nF anyaEns
[ 4 Y I3 (] o
Ta21903A15gnouA NN VYT g0 HanIAa
2 3 waz Tamaa e ina 150 kV uaaq
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4. msnageunazlsziiivma
MSNATL gravamunaa

AT (IEC. 1989, IEC. 1994) H1n3
nadoufiguinageuginsallifhusege ms
Trlihihenanuvedszmalne (M3 i
na) Wadonadousai

1. msiannuy liihvesduduilsey
mﬂuﬁqqmazmmﬁw‘h (IEC. 1994)

2. mInageummanauiaines
(IEC. 1994)

3. MINAdoay AC Withstand Voltage
Test (IEC. 1989, IEC. 1994)

4. msnageumanudududu
(Linearity Test) (IEC. 1994)

5. MINATDY Stability Test (IEC.
1994)

4.1 ms¥aanuglvih

v
¥ W

asdadinnuy ez Saiedunn
115xﬂgﬂ1ﬂusqqmazusqﬁwﬁ'wmﬂﬁmwa
Schering Bridge Taely Primary Test System
31 OMICRON Model CPC 100 $a1W 5
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MANTIGE 9L IANUTIAU 10KV 11aZAIINY
= ° o
Tihvesdnnulszymausedrldus s 150

V HAMINATOU LAAIAIAIT 1NN 2

M99 2

namsiannawg IWihvesduiu/sey

AINMIAWIN | A191M5IA | %Error

43.321 pF 42.469 pF -1.96

C 43.277 nF 44.1911 nF 2.11

aran1uy Iddialdeinnisiaee
HANAIIIINHANITAIUIY tie ANl

A s ~Aq ¥
anunaanaou lueanlseneunly

4.2 msnaaaunanauvinnes
4 [ Ya
msmanalnmesvesszuuialdns
[ T a A P [ o
Sampuiiuaud ¥ lendnnsniaueIens
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Schering Bridge Tasannudszandaldnans

Q

13Tum519 3

M9 3

=] 4 o
ﬂ"l!ﬂ?./l/ié’f?ﬂl@\?@ﬂﬂi]jgﬂ@ll?ui?fﬂﬂ?ﬂ

aafilsznou Anduiszy | Audviseg
voalramaaluaes | (eenuun) | (naaew)
MALIGA (C,) 43321 pF | 42.469 pF
fﬂﬂ!!iWeh (c) 43.277 nF 44.191 nF
mrﬁya'?ﬂ () - 1.987 nF

] =
ﬂ1ﬂﬂ1lﬂﬂﬂ5$ﬂ1u€°ﬂ§1ﬂﬂ 3 @1NT0NN
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C.+Cc |
cT ¢c

1

1

£ _ 44191 +1987nF +42469pF
c 42.469 pF

=108833

4.3 Minaaay AC Withstand Voltage Test
ienagouIeIAlznoUnIALIIgIN
PONUDUAS AN TONUADLIIAUFINANA

o

Amuald waglilyaunailiiamedls
I A A 9 Aaow K o
wosdemaio lsnunnta veiimInagou
ANUNUABUIIAUGINTZUANTY AIND 50
Hz N3zAUUSIAUNAG0Y 110%  Unna
(IEC. 1994) w1 w1t Taeldudoutlas
NATOU Hipotronic  YUIANNA 250 KVA

380/300kV wah lduaaaluaisna 4

919 4

Haninaael AC Withstand Voltage Test

59
4 Lliﬂﬁu'ﬂﬂﬁﬂﬂ ANAADY Results
N
1 165kV 60 sec Withstand
2 165kV_ 60 sec Withstand
3 165kV_ 60 sec Withstand

4.4 mﬁﬂﬂaaummsﬂm?m&'u (linearity
test)
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Stability Test
MINS

WaN1INATeUAINIT IFUFY (Linearity

Test)
52UU3A8198 | syuuianaaeu
U_ /U, (kV,)
U, (kv,) U, (kV,,)

30.33 26.763 1.123
60.037 53.653 1.118
90.076 80.716 1.115
120.117 107.895 1.113
150.076 135.085 1.110

Aunde 1.115
damﬁ'mmummgm (SD) 0.005

4.5 MINATOUANNIADYIMN  (Stability
Test)
I ] =Y =3 o [
Wunistadseuneunussuuia
Y a a g v g
91909903 Ta1ava laesuuudnnulszy

Y

810 High Volt (GERMANY) type MCR
600/500 1NONDIHAVDITEUVIANADINT
Y
NATDUNVUTIAUAANIUIINTZ VLTS 19D
w3e 1l MInaaoud v IuNIATTIU IEC
60060-2 (IEC. 1994) A ldainmanaaou
d‘ A @ ~ 9 dgl 9 [ 1
139D IANDDNUV A3 NIUILABIAUAUA

J v 9 a 9
anaunaosveIsTUUING1909AY NS

v v
NAAUITADINI 10 A5 Tasandeauy
nasguaziia i £1%

1 o A 9 o = = 9

AuseaunlslumsianlSeuneudos
fenliddesndn 20% vesninANTIAUGIgA
(IEC. 1994) TagnaaouNsAULTIAY 100%
YOINAAUTIAUFIA A0 150 KV A9 7
A1UA15190 6 ABHAINAITNATDUNAN |9

NNMINATDULAAIAIAITN 6

MW 7399575 NAFVANNTADETAN

Tag 1 Ao wilouasTvdhusege
A [ 9 a
2 A9 32UUIA91994
3 flo Aot age
a P
4 Ao Thamaa lmesNesnuuuasa
5 Ao MAliada

A A Ao o
6 719 LATDINDIANIALLIIA

M99 6

HANITNATOUA NNUIADITAINAUTIAY 150

erms

GRb] U, kv, ) | U.kV, ) U,/U
1 150.13 135.47 1.108

2 150.06 135.44 1.107

3 150.02 135.36 1.108

4 150.17 135.48 1.108

5 150.02 135.34 1.108

6 150.02 135.33 1.108

7 150.02 135.33 1.108

8 150.21 135.48 1.108

9 150.18 135.47 1.108
10 150.04 135.23 1.109
