Subject Description Form

Subject Code BSE5522

Subject Title Commissioning and Reliability of Facilities
Credit Value 3

Level 5

Pre-requisite/
Co-requisite/
Exclusion

Basic knowledge in probability, statistics and calculus needed and knowledge
in building services engineering preferable

Objectives

The subject comprises two parts: commissioning and reliability, with emphasis
on engineering facilities in modern buildings. Commissioning ensures plants
will perform as designed while ensuring the plants will continue to perform
reliably requires well managed and executed operation and maintenance that
are based firmly on reliability concept.

The subject aims to provide students with a clear understanding of
contemporary practices of testing and commissioning and relevant standards
and guidelines; and reliability concepts and their application to maintenance
planning and management.

Intended Learning

Upon completion of the subject, students will be able to:

Outcomes

a. understand the purpose of testing and commissioning and basic
measurement methods for plant performance verification;

b. identify relevant standards and guidelines for testing and commissioning
of major services systems in buildings, the responsibilities of the involved
parties and the provisions needed for the works;

c. analyze the impacts of measuring instruments and measurement
methods on uncertainties of measurement;

d. evaluate component and system reliability and availability from failure and
repair statistics;

e. investigate the mode, effect and criticality of component and system
failures and means for enhancing system reliability; and

f. appreciate the application of reliability concepts to maintenance
management.

Subject Synopsis/ The subject comprises two parts:

Indicative Syllabus

Part 1 — Commissioning

e  Purpose of testing and commission (T&C); T&C standards and guidelines;
parties responsible for T&C and their roles; T&C records; re-
commissioning;

e Instrumentations and methods for performance measurement and
verification (M&V) for major building services equipment and systems;

e T&C methods for major building services systems;




e Methods for quantification of uncertainties in measurements and their
implications to planning of T&C and M&V processes.

Part 2 — Reliability

e Basic mathematical concepts and tools; failure and repair rates; reliability
and availability; mean time between failures;

e Reliability and availability models for components in series and in parallel
with and without standby components;

e Reliability block diagram, failure tree and failure mode, effect and
criticality analyses for systems;

e Introduction to reliability-centered maintenance; practical limitations.

Teaching/Learning
Methodology

The subject will be covered by a range of teaching and learning (T&L)
activities, which include interactive lectures, tutorials, a workshop and student-
led seminar, and an in-class test. All topics in the syllabus will be covered in
the lectures, which will emphasize on fundamental principles and their
applications. A study guide will be issued to each student to provide them with
a concise summary of the materials covered by the subject and relevant
references from which to find more detailed and in-depth materials.

The workshop is for students to work in groups to develop a topic on testing
and commissioning practices, and to develop the approach for exploring into
the topic, including a collaboration plan for sharing the work among the group
members, which will yield the needed materials for a seminar presentation. At
the end of the workshop, each group shall submit a brief work plan that
describes the chosen topic, the key issues to be explored and how the work
would be shared among group members. They should then proceed with their
work and present their findings to the class in the session reserved for the
seminar.

For the part on reliability, tutorial problem sheets will be issued and some of
the problems will be solved in the tutorial sessions as worked examples to
supplement the lectures and reinforce understanding. Other tutorial problems
are for students to tackle during the tutorial sessions and at home. The in-
class test will be used to obtain feedback on students’ progress in this part,
especially on their ability to handle the mathematical analysis techniques.

Assessment
Methods in
Alignment with
Intended Learning
Outcomes

Specific assessment % Intended subject learning outcomes to

methods/tasks weighting | be assessed (Please tick as
appropriate)
a. b. C. d. e. f.

1. Workshop and 30% v v v

seminar

2. In-class test 20% v v

3. Examination 50% v v v v v v

Total 100%

Explanation of the appropriateness of the assessment methods in assessing




the intended learning outcomes:

i) The workshop and seminar provide students with flexibility to explore into
a specific T&C topic and to share their experience, which is considered
the most appropriate T&L approach for the part on T&C that require
sourcing for a wide range of reference and formulation of critical
comments on current practices;

i) The in-class test is for obtaining feedback on individual students’
understanding of the mathematical methods and their ability to apply the
methods to analyses of reliability problems;

iii) The examination is for testing comprehensively how well the students
have achieved the intended learning outcomes of the whole subject as
listed above.
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