Leadership Enhancement- Case Study on Team Learning at
Taipei Water Department

S. F. Wang*, S. H. Tsai**

* Taipei Water Department, Taipei City Government, 131 Changxing Street, Taipei, Taiwan, R.O.C.
(E-mail: wng@twd.gov.tw; wngsuraw@gmail.com)

** Taipei Water Department, Taipei City Government, 131 Changxing Street, Taipei, Taiwan, R.O.C.
(E-mail: joanna@twd.gov.tw)

Abstract

As a public utility, Taipei Water Department (TWD) is now faced with issues of aging manpower,
technology and skills inheritance lapses, personnel downsizing, and the need to enhance work
efficiency. This study focuses on the “team learning” experiences during the past five years
at TWD, including World Café, coaching, perception realignment, mentor training course,
action learning, and others. The purpose is to help the employees in TWD develop
leadership skills. The authors have provided a series of training classes in TWD. According
to the TWD experience, listening and inquiring are the necessary lessons in training for promoting
leadership, and the core competency of leadership is to balance inquiry and advocacy.

Keywords
Coaching Leadership; organizational learning; team learning; action learning; double-loop learning;
unilateral control Model; Mutual Learning Model; Focused Conversation

MOTIVATION

Externally, climate change has brought about severe impacts on water supply as extreme weather
has become normal. In addition, IT advances have blurred national borders. Changes in real life
have been happening more rapidly and more uncertainly. Internally, TWD is encountering staff
aging and downsizing. Over the past five years the number of employees decreased by 5.0% to
1,067; the staff’s average age increased by 3.5% to 49.11.

Therefore, one of our motivations is to find a way out of this going-worse environment by
developing adequate, effective and efficient human resources. We need a human resources
development plan to cultivate talented employees to be future leaders to lead TWD in the process of
tackling challenges and difficulties.

In 2008, the author S. F. Wang wanted to improve the effectiveness of group meeting dialogue in a
special project. She tried to adopt the so-called “world café” to improve the quality of the dialogue,
but it was failed. Fortunately, the other author Ms. Tsai Shu-Hui gave her support to keep on
looking for the answers. Our learning experiences strike us that enhance leadership may be the core
element of human resources development.

PURPOSE OF STUDY

What is leadership? It is a kind of role playing including interpersonal, informational and decision-
making. The key features of leadership are as follows:

* To achieve self-management for pursuing self-mastery; and



* To inspire the potentials of others and lead team members What do we want?
to create a bright future.

Training programs have been
revamped to promote team learning

As far as we are concerned, the capacity of leadership can be

improved through education and training. As a result, Explore effictive meaires to upgrade

TWD’s training programs have been revamped and the capacity of leadership
improved to promote team learning, explore effective
measures to upgrade the capacity of leadership. It is intended [ Sappablhiced i

learning organization

to transform TWD into a learning organization. (Fig.1)

Fig.1 purpose

METHOD

The method used in this study is case study of Team Learning, which related leadership training
courses nearly five years at TWD. Through practicing, we assessed the response of students and the
results of the courses, and then continued to adjust practices, tried to find the appropriate methods to
enhance leadership.

LITERATURE REVIEW

TWD takes “Becoming Top Caliber Water Utility of the World” as its vision, and one of the goal of
business operation is “Becoming a Learning Organization”. This Study is based on such related
theories as bellows:

Peter Senge’s “Generative Conversation” THREE-LEGGED STOOL

Developing ideal future needs 3 core competencies, as —
. . . Capacity to Create

three-legged-stool (Senge)(Fig.2). Organization members Your Own Future

need to learn generative conversation, especially to
improve mental models, so as to break the routine defense
in the interaction of human relationship. o

Argyris and Schon’s “Action Science” e
espoused theory vs. theory-in-use e Tt

Chris Argyris and Donald Schon observed that within an Fig.2 Three-Legged Stool
organizational context, individuals tend to promote one set

of behaviours, and use another set. They defined these two kinds of theory of action as espoused
theories and theories-in-use. The espoused theory is often different from the theory-in-use. The key
to managing this is to unearth the theories-in-use so that we can better understand our own
behaviour, and make communication more smoothly.

Model I v.s. Model 11

Argyris present two models that describe different theories-in-use. Model I is “Unilateral Control
Model” Model II is “Mutual Learning Model” (Argyris). Two models create totally different social
and working environment. We discover theories-in-use by observing actual behaviour and inferring
the underlying theory. Once discovered, we can draw lessons from effective theories-in-use and try
to change ineffective theories-in-use. Eventually, it would make our behaviour more freely.

single-loop learning vs. double-loop learning

Both single-loop and double-loop learning are effective in the right situation; “single-loop learning”
is a simple feedback loop, where outcomes cause adjustment of behaviors, like a thermostat. It is
generally in operation when goals, beliefs, values, conceptual frameworks, and strategies are taken



for granted without critical reflection. “Double-loop P
learning” involves critical reflection upon goals, beliefs, /l,/sin;m
values, conceptual frameworks, and strategies. Argyris Gf\l\/l rearming .
believes that this way of learning is critical in @ﬁ{élgﬁs = (fe?zn?ut%? )| (ommaen
organizations and individuals that find themselves in i
rapidly changing and uncertain contexts (Argyris) (Fig.3) ( v Double Loop /O
ﬁéﬁigﬁ'ﬁ & uesrming 5/
ICF’s “Coaching Leadership” Must 92t P2t ™

Coaching is a leadership training system developed most
recently in human resources field. According to the
definition of Coaching given by ICF (International
Coaching Federation), it is “A partnering with clients in a thought-provoking and creative process
that inspires them to maximize their personal and professional potential”. It combines the concept
and skills in training and consulting. It is strongly recommended that the participants may take part
in training courses of coaching.

Fig.3 Single Loop Learning
vs. Double Loop Learning

Michael Marquardt’s “Action Learning”

Action Learning solves problems and develops leaders simultaneously because its simple inquiry
rules force participants to think critically and work collaboratively, so the participants become
effective leaders as they solve difficult problems. According to the experiences of TWD, listening
and inquiring are the essential factors to success.

ICA’s “Focused Conversation”

The Focused Conversation Method developed by the Institute of Cultural Affairs (ICA) as part of
its Technology of Participation has helped people reflect on everything. It is a relatively simple
process that enables a conversation to flow from surface to depth. Because it is simple and easy to
learn, therefore, we use it to design leadership courses at TWD.

CASD STUDY ON TEAM LEARNING AT TWD
Founded in 1907, Taipei Water Department (TWD) has served at the main water resource for the
resident in Taipei City more than a hundred years. The goal of TWD is to build “Better Water
Better Life”, and provide quality water supply system,
better service efficacy, healthy financial structure and
promoting human resources efficiency as our
strategies(As shown in Fig.4). Promoting human
resource efficiency is cored at promoting leadership
as good leadership can lead the change and multiply
the efficiency of organization.

In 21st Century, with drastic external impacts such as

global climate change, internet cloud environments,

and internally, TWD is challenged by staff aging, |
interruption of skill transfer, downsizing and talent WMM qu
retaining problems. With prescribed drastic changes . ‘ ‘
ahead, we should think back whether the past
management theory and procedure we believed are

still applicable, and how we should boost our leadership in the organization?

Manpower
Efficacy

Business

Fig.4 Strategic Planning

With the experience of field works, the author believes that leadership can be trained and learned.



The following is the experience of the author in the past 5 years in implementing Off-the-Job
training and Self Development at TWD. It is hoped to build a learning model to verify related
theory to make knowledge actionable.

2008~2013 World Café

The World café is a structured conversational process in which groups of people discuss a topic at
several tables, with individuals switching tables periodically so as to create group wisdom. But it
was a failure at TWD when employing World Café. This urged the author to dig for answers.

In 2008, the author applied this tool in the project of Improving Meter Reading Skill. Although it
was a failed experiment, we really learned from the failure experiences. We found that team
learning needs an environment of trust. The project failed because neither safe atmosphere nor
implementation strategy was there. Furthermore, participants and ranking officials not only
distrusted it but also considered it wasting of time and useless. S. F. Wang also recognized that her
mental model caused the result; she needs to adjust and change.

This tool was suspended until 2013. In order to promote the Project of Wonderful Taipei Water, the
tool of “world café” was adopted to discuss the vision and action plans. Under the top Executive’s
support, a safe environment for participation was created. The process of the discussion was very
successful.

This tool was adopted again in a training program of Mentor Training Advanced Course. The result
of the training program was very fruitful as trainees were willing to share their learning experiences
and then develop future actions. It was highly regarded by trainees and ranking superiors.

Change in Leadership Courses

The personal learning experience of the author proved that everyone has own angle of looking at the
world. The difference of handling manner decided one is a controller or a learner. A Controller
believes that he/she can cover the overall picture of a matter and how it will develop in the future,
and therefore, he/she tends to give lot of orders and asks fewer questions. A Learner is full of
curiosity and asks questions frequently stead of giving order directly. To intensify leadership, it is
necessary to detect the difference to have the chance of change.

Leadership must be exercised through communication; the capacity to conduct dialogue is the
prerequisite of displaying leadership. Therefore, major training courses for leadership capacity-
building were designed to focus on dialogue. Under the support of the commissioner of TWD, it has
adjusted certain leader management course, and the changes are summarized below.

2011~2012 Perception Realignment Courses

In the period between 2011 and 2012, we developed Perception Realignment training programs.
The basic design concept is asking participant to join in “Have a different idea”. Since everyone has
equipped with numerous skill and is not necessary to acquire for additional skill from outside, but
from inside to transform breadth and height of thinking, and release critics but embracing diversity.
Instructors guided participants by using the mindset “coaching” method to allow learners to realign
their perception by transforming behaviours from hearts.

The courses contain ORID Focused Conversation, Gregorc Style Delineator Thinking Style
Analysis, Positive Thinking and Appreciate Inquiry, with emphasis placed on sharing and
participation and theory and practical experiencing. Through group discussion, interactive feedback



and Impact of Sharing, individual and team potential are agitated. This training programs stress
particularly on the final Behaviour Change, so the courses were for attendance of bi-weekly and
follow up review for 6 times.

2012~2013 Mentors Training Class
In Character Leading Context is introduced into Mentors Training Courses.

TWD placed Mentor training as a part of On-the-Job Training system and low level officers are
playing the role of mentor of new recruits. One of the objectives is to help new recruits to adapt to
the environment and learn the skills required for the jobs. Another objective is to intensify ability of
mentor in management and leadership. These are the reasons for designing Mentor Training
Courses.

Design concept is based on Skill Iceberg Theory. In addition to transfer knowledge and skills, we
used Character Instruction Material published by IBLP (Institute in Basic Life Principles) to help
learners to build up correct attitude. The instructions are featured with Group Coaching training
manner. The instruction structure includes Theoretical Module, Management and Leadership Tool,
Practical Application and Practical Drills, Internalized feedback and output. Furthermore, the
supervisors, colleagues and subordinates are placed together as learning partners and evaluate and
feedback the results of learning at the beginning, midterm and final stages to assist the participating
learners to learn and to grow.

It is worth to mention that leading tool is left-hand column. It allows us to review our espoused
theory and theory-in-use, and detect how the invisible assumption is affecting our behaviour and
learn to meet with confrontation and dissolve unnecessary misunderstanding.

2012 Action Learning
Becoming a Learning Organization is the goal of TWD. The Action Learning of Dr. Michael
Marquardt is recognized as the most powerful method in helping an organization in building
learning organization.

TWD formed an Autonomous Learning Team of 11 members in November 2012 for problem
solving encountered at work through action learning. In the practical operation, learners responded
that they do not know how to ask questions and the more they learned the more they are confused;
moreover, the mutual trust is even challenged due to the unintentional disclosure of privacy of
problem owners by other members; even though the team norms is established, some members are
still in doubt. These confusion and frustration lead us to believe that listening and asking questions
are the foundation of action learning. When the foundation is learnt and built, the action learning
would then be successful.

2010~2012 Others

Customer Service Training Courses. Focussing on Customer First and Winning Confidence of
Customers, the courses are designed for Open Space skills to facilitate learners to learn
transforming angles of thinking and respect diversified opinions. The instruction is lively and
diversified, including lecturing, video leading, role playing, group discussion, sharing and feedback.
The object is to stimulate passion by using active and beneficial work attitude at work to jointly
create organization effectiveness.

Seminars for Auditor / Inspector. Courses are designed to emphasis on heart with body, respectful



listening and bold innovation to enable the auditors / inspectors working at front line to have better
communication quality. The courses are based on ORID [Objective, Reflective, Interpretive and
Decisional] method to gain wisdom of group thinking and action for new counter measures through
this step of thoughts sharing and discussion tool.

Benchmarking — Visiting Citibank. Citibank founded in 1812 in USA and started its operation for
more than 200 years. They won numerous awards for their management performance, service
innovation and talent incubation. Thanks to the lecturing of CITI executives and invitation for site
touring, we believe the core of promoting competition capacity of Citibank is innovation and
innovation is based on leadership and human resources development. Through the leading of
executives, the corporate value of Customer First is rooted into a corporate culture and planted
deeply in hearts of employees. Executives of Citibank are coaching executives. They lead
employees both in front and back offices to support each other to break the egoism. They evaluate
and feed back the productivity of employees and working attitudes on monthly basis, and
employees are coached by seniors closely to build the Customer First services.

CONCLUSIONS

I. In 21" Century, the era of globalization and digital competition, human resources development
has become a vital issue of an organization. Since the thought and management of a leader may
affect the culture and competitiveness of an organization, the leader is closely related to the
upgrade or downgrade of an organization.

II. Since we are better in expression but poor in asking questions, the contents of the training
courses shall be focused on listening and inquiring in order to promote dialogue ability. The
core ability of dialogue is to balance inquiry and advocacy. The applications of coaching
leadership, action learning theory, role play in the practices, and case study are the most
effective leadership training methods. According to the TWD experience, organization members
are not mature in listening and inquiring skills. It will be essential in the trainings for promoting
leadership in the future.

II1. Distress and frustration are always companions of reform. It is important to gain the support of
the superiors. It is more important to constantly maintain the curiosity for exploring the causes
of distress and frustration. It is more than important to learn from each others among friends,
partners and people with mutual interests. As a result, momentum will naturally emerge for
keeping the pace of evolving.
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Tt EJJ R E'VE HJ‘F]J*‘\%%?FT’;‘? Dr. Keisuke Hanaki '] " Multidimensional Approach in

Water Management for Sustainability ; E3RH ~ ] fil 205 A< % 5 FFEAZE Ms. Jachyang So I

A

» ELEf =33 e =2
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* [ IPFiE % (oral presentation)
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iFﬁ% Ty = 3%~ POWERPOINT Frm?l/ FEFe o THE l‘{éﬁ‘f‘ﬂ“f g0 f 'iﬁ\ﬂl fﬂr‘fr{]‘ H. Okamura
JE#. T A study on verification of water distribution energy reduction rate formulation in case of the
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" Direct distribution system

"Remaining pressure rate (2]

Direct Distribution = . -
By-pass Pipe; Pump (booster pump) Z=Hz/Hh (3)

Direc

Receiving Pressure

(TP:m)

Distribution
Reservoir

Exsisting Water
Distribution ouTt
Pump

Average water

Level (TP*m)

RN e SRR

Verification of formula
| «<Reduction rate based on formula by Dr.Masuko>
* The direct distribution water rate
d= 4976 36167 = 13.8%

® The remaining pressure rate
| 2 = 18 30 = 60%
* Water distribution energy reduction rate
| R dz 83
|<<Reduct|on rate in actual water supply management>>
I Reduction rate of used electricity perm? : 9.5%

T e
Formula is practically applicable for actual system.

[~ AT R AHE R U e
B 13 F R B R Y ﬁ

T fgﬁb&tﬁa fgf ﬁ[‘ 5o R FﬂT 55 Hi(Tokyo Metropolitan University) Takaharu
Kunizane =55 %. [ A study on verification of water distribution energy reduction rate formulation in
case of the directly water distribution system | FEI?UTP ; ﬁééj‘? It e R e e R IR 2
TJIZL Fl' F' = '}yfﬁjl‘g:,f 123 gﬁ I' (SSR) I'| = H|[H] gl[ﬂithTii (Genetic Algorlthmfﬁt’ﬁfﬂﬁfﬁdﬁé
(ST ORI TSR ST R SRR 2 g

s -
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Background

Background

iron
- Invention of the Suspended Sohd Removal equrpment
= Study on behavior of iron rust

IWA-ASPIRE 2013 Dacjeon

WwEltigNetwork (Target Block)
Hmom- Suspended Solid Removal eq %
(The SSR equip

Retslow vipe on network analvsis  (Water (] MS)

SSR ]! AT

CRUENIE S IE S
ARSI AR e PR RS (Yokohama Waterworks Bureau) - Miki Ueno
5% # T Creating opportunities for two-way communication and nurturing next-generation
personnel —using the student waterworks research contest- | FFUTI/ E&ﬁﬂ/[l[—r’ f? Fr— [Jﬁ A
WG] FH [ FE Y 28 (the Student Waterworks Research Contest) » #573# %[ﬂﬁ% [ T RS
0 TR RUR S BRGNS SRR S
e BR3P R RS g -
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SARRE R P S, VRS F 1 A

1S FURREASE R

4 Flﬁ-}' TR T A Fll_' = 51 " Leadership Enhancement- Case Study on Team

Learning at Taipei Water Department Hmiif FIIH | EIfRE Fﬂ(team learning) =4 > SZEH b P
?E%Tﬁ:ﬁﬁffﬁWorld Cafg)~ ?};ﬁ#ﬁl FY M 5554 < (coaching) » ?a{ﬁlglﬁﬂperceptlon realignment)
I ;bﬁigﬁfu% ¥ (mentor training course) ~ 7 EI5 Fﬁf(actlon learning)3 if,gw [T TR
R~ TEH ?E%Jﬁ”rw gt - R fﬁ’%ﬁif il EI bf’gleL“‘ﬁ'Z BLTE R S e Al
AR - iﬁgﬁjﬂl » Ak :ﬁﬁﬁﬁr;?‘i Fle ERAUERYE l—ﬁlﬁ,ﬂ%"‘xFI s }U HI T [f‘ pu= R 3T
HBL o RS FIIORL | — 2 RS A B R A
SR AERENAC R G PRV SR RS EP BRIV - RIS T A AR R
R |
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2013/08/11

[f 16 H”J'JFT AT RY
= ~ Y5 (poster presentation)

15 A (poster presentation) f?"fﬁ [ pSF FE T S 5 |'45"" IRIAE CRNES J"?’TF_%' =
fietog= s~ oo 2 RORASRE BT AR RS SRR o F R 26 [l
FH 23 Ry A ST RITNVRGE T T PURRSETY o R AR AR
(Yokohama Waterworks Bureau) Hajime shoji Z 5% %. " The sustainable plan for renewal of water
distribution submains in Sapporo Jﬁﬁﬂ/ s SRS ] = Hr’ﬁﬁﬁﬁj%ﬁﬂﬁﬁ PE & QQL&"V’\TE’ IETFH’ fil {52 -
PR € R 4 A TR B A7 PE 'ﬂﬁﬁﬂiﬁ 8 BT A ¢

BB P AR O I SRR
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e fUR A SRS o EUR 7l IR 5 (Sendai City Waterworks Bureau)  Makoto
FUJIWARA =38 %. " Seismic Diagnosis Method Considering the 2011 off the Pacific Coast of Tohoku
Earthquake | FFU_\D }%krﬁ 2011 & 3 F] 1T VA Fud ™89 mo o 3 P340 51 5 ) SRR O pu i B el
AR R —lr“EiF'U‘wr[ =g et F[ S WERIFILY L2 %dr**’féi’;’@rrl RN TR
EH R 1 T R JF”“‘J# PR PR YRS & (Living on the Edge)
FOZGIM o 8 By e SR YRS | [ T e e ﬂzﬁig‘* | B IR E PR R
ARV o [HITRISE AT TR O 2 A .

JMA seismic
intensity scale

| Lower®
‘ Upper 5
. Lower 5
|
. 3

Subduction earthquake Epicentral earthquake
(Miyagiken-oki earthquake) {Nagamachi-Rifu earthquake)

I'p]ff"[i*’JEMf’gﬁQf’J%‘% = F@Fi@

10000
i Epicentral earthquake NS ——— 3 Dynamic response analysis

Huge subduction earthquake NS e ]
JWWA Guidelines 2008 —

- The seismic forces act on the structures as dynamic forces.

Spectral acceleration (cm/s/s)

- The calculation is complicated.
- It is possible to simulate earthquake shaking.
-> Reproducibility of the deformation is better.

01 1

Natural period (s)
Figure 3: Comparisons of acceleration response spectra.

?‘lt‘
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) ﬁj[] H[ps S <17 3 (NWI-National Water Initiative)

A PR m’*b%ﬁ KUY 2 I B L
FLRE £ TR S D 1] R B R AR - [
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2001 = 2011 = ] » PR SRR EVIS R RIS o 2 B B P
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A Study on Leadership Enhancement- A Case Study on Team

Learning at Taipei Water Department

S. F. Wang, S. H. Tsai
Abstract

In the 21% century, we are facing unprecedented challenges. Greenhouse effect has exacerbated global
warming, causing shortage of energy and water resources. Internet with cloud computing technology creates
a competitive environment without border for the world, and every part of the world is interconnected and
influences each other. Admittedly, we can not keep ourselves out from these dramatic natural and cultural
changes. In this uncertain and fast-changing world, those principles, policies and actions adopted in the past
by an organization may no longer be applicable in the future. In addition, a leader’s mind-set and
management have huge influences on the organization’s culture. Leadership is essential for the success and
competitiveness of an organization. Hence, in order to have sustainable development of an organization, one
needs to strengthen the leadership and the learning ability of the organization.

As a public utility, Taipei Water Department (TWD) can no longer rely on the traditional management of
human resources to satisfy the needs in developing the institution. The challenges TWD now facing are
aging of manpower, inheritance lapses of technology and skills, personnel downsizing and the need to
enhance work efficiency. The urgent task is to enhance the human resources, including the strengthening of
leadership, as it is one of the key factors of developing human resources through helping workers to become
expert learners with generative dialogue and reflection abilities, so that bureaucracy, defensiveness and low
efficiency are reduced to enable the organization to adapt quickly to the rapid changing environment and
then remain firmly sustainable.

It is more important to conduct transformational learning than transactional learning. This study used “team
learning” in the last five years at TWD as an example to investigate the relationship among innovative
conversation, reflection, unilateral control and interactive learning, as well as how to break “skilled
incompetence” and “defensive routine”, and to conduct the verifications of leadership and team learning
ability. It is hoped that through the establishment of a learning model, team learning can be initiated and the
learning ability of the organization further enhanced, so that the organization will be dynamic to face various

uncertain challenges in the natural and cultural environments.

Keywords
expert learner; team learning; transactional learning; transformational learning; unilateral control; interactive

learning; skilled incompetence; defensive routine
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Causes & Quantization for Metering Error : A Case study of

Domestic Water Meter in Taipeli.

C.J. Chou, C. S. Lin

Abstract

Base on the past experiences, the metering error mainly result from turbulent flow, inclined meter setting,
clogging by suspended particles and limescale build-up. However, from the latest research we conducted, by
the time the faucet being turned off, the meter’s rotor might have some contributions on registration due to
the rotor moment of inertia. For a identical water flow rate, if you turn off the faucet quickly, (under the
same water facilities), it will have the same value of metering error no matter how much water you collect;
Moreover, from our perception, the water metering is relatively insensitive to low flow, we selected
household’s bidets as our measuring subject and measured the metering error.

However, we still need a valid evaluation model regarding the universal assessment of water facilities of
households. Therefore, using electronic water meters with data loggers, we can gain the household
consumption patterns. With the characteristics of meter errors curves, the overall metering error of
mathematical models can be specified. Through the water metrological requirements, the flow-rate
characteristics of a water meter shall be defined as 3 flow rates intervals. However, because of meter aging
resulting in decrease of accuracy, the referenced error data above are not that practical to apply, therefore, we
not only consider the testing data of brand new water meters, but also adopt statistical error data of operating
water meters. Further, from the real test data of “Used meter testing program”, we can work out the statistical
analysis of aged meters’ errors and create a system of linear equation about errors when the flow rate is over
Minimum Flow-Rate.( Minimum Flow-rate namely Qmin )

As to Qmin below, we can use the formula of “Qmin-Q” (Q mean the flow-rate we recorded.) to represent.
Thus, we can derive the initial function of overall formula. In this article, we will also address on the
feasibilities and limitations of such assumption, and explain in details how we can step further to get close of
metering error’s real values.

Through the households’ consumption pattern, we will be able to estimate metering error and effectively
evaluate on how to optimize meters sizing. IF we can apply such concepts on large meters which have small

amount but generating huge revenue, we will be sure to contribute significantly.

Keywords

Metering Error; Cause of Metering Error; Quantization of Metering Error; Households’ Consumption Pattern
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Monitoring of Water Pressure by Wireless Device in Taipei City

Lu Ching Yuan

Abstract

The consumer of water demander only focused on stable pressure and non-lack of water, so water supporter
should satisfy all customers, thus the supplier of tap water should be care of water pressure and flows to
conform consumer's demand. In fact, the control of water pressure is not an easy thing. In different period,
water pressure will produce different changes. In the meal time, users will use more water, and then the
pressure will be reduced. Especially at the night, the pressure will be promoted. Follow the trend of the
times, the supporter need to measure and record the changes of the pressure at pipeline of pipe network. The

supporter’s different monitoring apparatus would like to explain in this thesis.

In this research, the thesis would like to discuss monitoring of water pressure in Taipei city. Although, there
are already more than 154 monitoring points at TWD (Taipei Water Department) for controlling pressure

accurately. There are two kinds of forms that would be discussed.

First, the traditional monitoring point uses measuring instrument and modem of low-speed of Point-to-point
transmission line to SCADA systems at the Control Center of TWD and Those monitoring point need a
large-scale body of case to put some detecting device. The monitoring point occupies most of side walk on

street. Thus, the appearance should be changed.

Secondly, the thesis will discuss that the TWD need to be especially careful for putting a device at sidewalk
and adopt the apparatus of the new model to avoid effecting pedestrian. Thus new monitoring points quote
wireless devices to reduce the volume and easy to install. Comparing it in old style, new style still has the

same functions. At present, the new style is adopted in a large amount, actively.

Lastly, in adding monitoring point to pipe network, the feedback from network end pressure of watching
points, the daily peak and off-peak time are based to set up output pressures of different time segment for the
operation of pump and control valve to fine tune output pressure, and to make overall operating efficiency
analysis to reach the maximum effectiveness in stable network pressure, reducing leakage, extending

equipment service life and energy saving.

Keywords

Water pressure, Wireless device; pressure control, SCADA system
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Establish a modified formula of water supply in line with the status

quo in Taipei mountainous areas

Cheng Yueh Chang

Abstract

Although the penetration rate of water services reached 99% in the Taipei metropolis, it is TWD’s
unshirkable responsibility to serve the inhabitants of residential area in mountainous areas.

However, the major problems we face are the water pressure and volume whether they are meet the need for
the application of water supply or not.

This study made use of the pressure measuring apparatus the team made to measure the water pressure in situ
and used those measured values to create a database. On the other hand, this study also reviewed the
hydraulic analysis calculation program based on Weston’s formula or others to make a comparison with the
measured data from the case studies and analyze its differences between them.

The main purpose of this study is to establish a modified formula of water supply in line with the status quo

in mountainous areas in the Taipei metropolis.
Keywords

Pressure measuring apparatus, water supply, Weston’s formula , modified formula
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