NATIONAL BUILDING CODE OF INDIA 2016
PART 12
ASSET AND FACILITY MANAGEMENT
BACKGROUND
In India, the importance of asset and facility management is further emphasized by the growing need for sustainable and efficient infrastructure development. The Indian government's focus on initiatives like Smart Cities and infrastructure development underscores the need for effective asset and facility management practices.
PANEL 22
Part 12 Asset and facility management is newly incorporated in National Building Code. Panel 22 was behind creation of this new chapter in NBC 2016.
CLAUSE 1.0 SCOPE
This Part 12 covers provisions relating to management of building assets and includes various aspects relating to maintenance of all types of facilities and fixed assets such as buildings and building services. This also covers all asset and facility management services in permanent or temporary buildings, including mechanical, electrical and plumbing services relating to buildings and maintenance of landscaped areas.
This does not cover Assets other than physical assets and the maintenance of bulk services required for towns and cities .
OBJECTIVE OF ASSET AND FACILITY MANAGEMENT
Regular maintenance can extend the life of assets, reducing the need for costly replacements.
Objective is to make the owners and occupants aware of the importance of initiating timely action to formulate strategies and policies for asset/facility management.
ASSET
A useful or valuable thing or an item of property owned by a person or organization, regarded as having value and life of more than one year, available to meet debts, commitments, or legacies  and performing predetermined functions to facilitate the users.
ASSETS TYPEs
Grouping of Assets having common characteristics that distinguish those assets as a Group or class for example physical assets, information assets, critical assets , enabling assets, linear assets, information and communications technology (ICT) assets, infrastructure assets and intangible assets (reputation, morale, intellectual property, goodwill, etc.). 
The scope of this Part is limited to maintenance of physical assets. Physical assets can be immovable or movable. The physical assets represent only one of the five broad categories of asset types, others are human assets, information assets, financial and intangible assets.
ASSET AND ITS MANAGEMENT
Asset management is the process by which an owner maximizes the value of a property or portfolio of properties from acquisition to disposition within the objectives defined by the owner. Asset management utilizes strategic planning practices including investment analysis, operation analysis and the positioning of a property in the market place in accordance with market trends. 
FACILITY AND ITS MANAGEMENT
Facility is something that is built for a specific purpose and which is used by end users for predetermined purposes.  Facilities management is the integration of processes within an organization to maintain and develop the agreed services which support and improve the effectiveness of its primary activities as well as enhances its ability to successfully control the building environment that houses people (employees, clients, visitors). 
3.3.7 IMPORTANCE OF ASSET AND FACILITY MANAGEMENT
This can help the Organizations to
a) Reduce operating costs of assets;
b) Reduce failure rates, increase availability, etc. and ensure continued serviceability during life of the asset; 
c) Reduce the health impacts &  safety risks of operating the assets;
d) Minimize adverse environmental impact
e) Maintain and improve the reputation of the organization;
f) Improve the regulatory performance of the organization;
g) Reduce legal risks
h) Gives better return on investment, enhanced life of asset, 	ensures continued safety; and
i) It ensures that the asset continues to meet the standards which were set during design stage -the strategy for managing the asset/facility should be efficient and cost-effective in terms that are 	quantifiable
CLAUSE 4.0 ORGANIZATIONAL STRUCTURE OF AN ASSET AND FACILITY MANAGEMENT
Organization setup for large facilities will be guided by the factors given below:
· Scope of Work to be Carried Out
· Number & Competence of Staff at Various       Levels
· Organization Roles at Various Levels
· Facility Manager
· Outsourcing
CLAUSE  4.4Facility Manager
Normally functions of facility management are entrusted to a dedicated functionary termed as Facility Manager. He can be assisted by various skilled and unskilled persons as per facility requirements. Responsible for:
· Operational planning –They should be aware of their roles and responsibilities and procedures to be followed. Should see the adequacy of resources.
· Control of the activities covered under asset/facility management-They should see that there is documentation to enable verification (a)that activities required are duly carried out.
  (b)that  risk management processes are carried out
   (c ) that efforts are made to determine emerging risks
CLAUSE 5.0 METHODOLOGY
During the planning of asset/facility management system, the resources required for the activities planned should be determined
· In-house- Factors to be considered are Cost to be incurred in salary and establishment expenses of regular staff and quantum of work to be carried out.
· Outsourced- Factors to be considered are the extent to which, if any, facility related services are to be provided from within the organization and those services that are to be outsourced.
· Processed to be adopted-Involvement of facility management team
FACILITY MANAGEMENT TEAM
· They should draw up plans for achieving the desired Standards
· They should keep track of best practices developed elsewhere and is exposed to latest developments in this field.
CLAUSE 6.0 RESOURCES REQUIREMENT FOR ASSET/ FACILITY MANAGEMENT
· Resource assessment-Organization shall determine and provide the resources needed for the establishment , operation and further improvement of the system.IT will help in making better use of resources.
· Resource Plan- A maintenance resource plan should be prepared for assets operating under normal conditions.
· Need assessment-
· Adequacy of Resources-
CLAUSE 7.0PROCUREMENT OF ASSET/FACILITY RELATED SERVICES
•Roles, Responsibilities and Accountabilities-It is important for the organizations to understand the full maintenance requirements and the capability and capacity required to deliver these services.
•Planning for Procurement-This is required to identify the stages involved and activities within them.
•Pre-qualification-A request for proposal (RFP)or a pre-qualification quotation (PQQ)should be prepared by the procurer. This needs to be in 2 parts 
(a) Preliminary evaluation
(b) Detailed evaluation
•Financial Appraisal-All prospective service providers, irrespective of specialization or size, should be treated fairly and with equal diligence during financial appraisal.
•Management of Service contracts-Centralized and De-centralized Management.
•Award of Works and Monitoring-To be awarded to lowest responsible bidder whose bids are found to be responsive and is capable of delivery.
CLAUSE 8.0 CLASSIFICATION OF ASSET/ FACILITY MANAGEMENT
· Hard Services 
·  Soft Services. 
CLAUSE 8.0 CLASSIFICATION OF ASSET/FACILITY MANAGEMENT
Hard Services  
· Building fabric maintenance; 
· Building services maintenance:
 	-Plumbing 
	-Heating
	-ventilation and Air conditioning(HVAC) services
	-Electrical installations
	-Lifts and escalators 
Soft Services
· Environment, health and safety
· Landscaping and horticulture waste management 
· Housekeeping
· Pest control
· Security management
· Solid waste management.
· CLAUSE 9.0 BUILDING MAINTENANCE-METHODS AND MANGEMENT
· 1)Methods-



2)Cost Effectiveness

3)Aspects Influencing Building Maintenance
a) Technical factors
b) Policy
c) Financial and economic factors
d) User
e) Health and Safety
f) Environmental factors
4)Influence of Design
5)Maintenance Planning
6)Maintenance Work programmes
7)Means of Effecting Maintenance
8)Assess for Maintenance
9)Performance Management
10)Standard Norms for Maintenance management
11)Responsibility of Occupants for Maintenance of Facilities
12)Common Area maintenance
13)Maintenance from Accessibility consideration
CLAUSE 9.11 STANDARD NORMSFOR MAINTENANCE MANAGEMENT
1)Labour Management
2)Recommendatory expenditure for Maintenance- A major part of expenditure on asset/ facility management is incurred on maintenance which is as follows 
	- Maintenance for day to day services
	-Annual repairs
	- Special repairs
CLAUSE 9.12 Responsibility of owners/occupiers for Maintenance and upkeep of areas
· Occupants of the building are responsible for keeping that part of the building in a clean, sanitary and safe condition.
9.13 Common Area Maintenance 
· Maintenance of common areas in any building, group of buildings, should be responsibility of all those who share and use the common areas. 
· Funds to carry out this function by levying a common area maintenance (CAM) charge on all the users.
CLAUSE 10.0BUILDING FABRIC MAINTANANCE
· This constitutes maintenance of elements and components of a building other than furniture and service installations
· Prevention of cracks, Repairs, Retrofitting and seismic strengthening of buildings.
CLAUSE 11.0 Maintenance of Plumbing and drainage systems
-Plumbing system : System installed in a building for the distribution and use of potable water and the removal of waterborne wastes.
-Drainage system: water outputs for drainage system include 
a)Storm water
b)Grey water
c)Black water
d)Evaporation and leaks
-Restoration and Recycling of Waste water
-Rain water Harvesting
-Precautionary measures
-Maintenance of Plumbing and drainage systems
-Attention to wet areas
CLAUSE 12.0 MAINTENANCE OF HEATING, VENTILATION AND AIR CONDITIONING (HVAC) SYSTEM
· HVAC services include:
	-Individual units
	-Plants and Pumps
	-Ducts, Grills and Other air conveyance systems
	-Fire dampers
	For effective management of the asset, component wise operation and maintenance protocol need to be observed.
CLAUSE 13.0 MAINTENANCE OF ELECTRICAL INSTALLATION
It covers HV panels, HV switches, transformers, LV panels, floor panels, earthing, internal electrical distribution systems, light fixtures/switches/MCBs, lighting arrestors, street lighting systems, façade lighting and transformers. 
13.3.2 Maintenance of UPS/Inverter
13.3.3 Maintenance of Battery 
13.3.6 Emergency Lighting
CLAUSE 13.3.6.2 Procedures for maintenance of emergency lighting fixtures
· Half yearly procedures
· Yearly procedures
CLAUSE 14.0 OPERATIONS AND MAINTENANCE OF LIFTS AND ESCALATORS
· Lifts designed for passenger usage should not be used for movement of goods etc
The following things need to be followed during installation
1)Acceptance- The purchaser should accept the lift installation only on completion of testing and commissioning with all necessary standards and documenst
2)Guarantee and Servicing-Beyond free maintenance period , a comprehensive maintenance contract with the lift/escalator manufacturer is desirable and need to be entered into.
3)Statutory Examinations
4)Service contract
5)Equipment operations, preventive maintenance and checks(daily and monthly).
6)Call backs
7)Man entrapment rescue operaton
CLAUSE 15.0 MAINTENANCE OF FIRE FIGHTING SYSTEMS
· Deploy adequate number of trained people to man the systems and also ensure adequate budgetary support. 
· All fire exits and staircases are kept free from any form of obstruction to allow easy egress of occupants’.
· Smoke extraction fans, fire dampers in HVAC systems shall be periodically (at least a fortnightly check is desirable) run and tested
· Hold regular mock firefighting drills to make people aware of the systems installed, the location of nearest exits, etc.
·  Regular maintenance of fire extinguisher
·  Maintain log book for recording details, including causes of all the alarms
·  Periodic check of all Fire installations such as external fire hydrants, hose reels, External fire hydrants etc. 
Clause 16 : ROADS AND PATHWAYS MAINTENANCE AND UPKEEP
· Roads to be well planned and foot paths/pavements provided should be at a standard height (usually 150 mm) above the road surface 
· Anticipating/Planning service conditions for the future – stormwater and drainage plan
· Ease of Movement – cycle tracks/walk ways, elderly citizens, carriage movement
· Documenting types, locations and lengths – different types of roads and drainage structures
· Aspects to be covered in Periodic inspection –detailed in Cl. 16.4, 16.5
· Permanent Maintenance Management System (PMMS)
· Environmental concerns – ensuring sustainability
Clause 17 : HEALTH AND SAFETY REQUIREMENTS
· Personal Protective Equipment (PPE)
Zero compromise on the safety. 
· All PPE shall be
· Suitable for industry need
· Comply with requirements of relevant Indian Standard 
· Maintained in optimum condition to ensure longer sustainability and durability 
· Stored properly in easily accessible locations 
· Supplied to all relevant stakeholders
· Use of PPE for Specific Areas – Detailed in Cl. 17.1.5
 
· General Requirements
· Use PPE appropriate to need
· Awareness about correct use
· Regular checking, proper storage and maintenance of PPE
· Accessible and transparent information to decision makers and users about use and maintenance
· Supplied to all relevant stakeholders

Use of PPE for Specific Areas – Detailed in Cl. 17.1.5 
Requirements for portable electrical tools – Detailed in Cl. 17.2.2
Good Practices -  Detailed in Cl. 17.3
Clause 18  : MAINTENANCE OF LANDSCAPING AND  HORTICULTURE WORKS
Hardscape and Softscape
· Care of Planted Area 
· Use of right plants at the right places
· Maintenance of ground cover
· Fertilizing and Irrigation
· Planning and Management of Indoor Plants
· Planning and Management of Outdoor Plants
· Weed control
· Scheduled maintenance and Monitoring
· Chemicals, Pesticides and Herbicides
Clause 19 : HOUSE KEEPING Methodology and Processes to be Adopted
Methodology focusing on:
· All local laws and regulations are abided by. 
· Required protocols of cleaning for all areas of the building and cleaning schedules for building are implemented.
· Periodicity of the activities can be classified into: daily, weekly, monthly or annually.
· Basis of selection of cleaning equipment – detailed in Cl. 19.2.23
· Safe Chemicals only to be used.
· Non-conformance to Service Level Agreement (SLA ) may be classified as High, Medium and/or Low
facility management team sets benchmarks for measuring performance and non-compliance

Clause 20 : PEST AND RODENTS CONTROL
Integrated pest control management encompasses prevention, monitoring and control techniques with larger goal of suppressing pests by application of least toxic measures
· Prevention techniques
· Elimination of ingress points
· Monitoring techniques
· Control techniques
Clause 21 : SECURITY SERVICES
Categories of physical security measures used to protect buildings
a) Crime prevention through environmental design (CPTED);
b) Physical barriers and site hardening;
c) Physical entry and access control;
d) Security lighting;
e) Intrusion detection systems;
f) Video surveillance;
g) Security personnel; and
h) Security policies and procedures
Threat Classification:
· Unauthorised Entry
· Insider Threats
· Explosive Threats
· Ballistic Threats
· Chemical/Biological/Radiological Weapons of Mass Destruction
Risk Assessment:
· Preparation
· Threat Assessment
· Risk Assessment
· Recommendations
Security Strategy Principles:
· Segregation of public and private areas;
· Segregation of high and low security level areas;
· Access control;
· Surveillance;
· Alarm generation;
· Physical security;
· Screening of personnel and vehicles;
·  Layered security through multiple tiers;
· Crime Prevention Through Environmental Design
· Response to potential threats and incidents.
· Common Service Standards for Security – Detailed in Cl. 21.3.4
Clause 22 : Solid Waste Management
Principles:
· Waste Prevention Strategy – Minimising Generation
· Recycling and Reuse
· Segregation, Treatment and Disposal
· Construction and Demolition Waste Management Rules 2016
· Hazardous Waste Management  
· Prevention
· risk assessment
· safe disposal
· Plastic Waste Management Rules 2016
· Biomedical Management Rules 2016
· e-Waste Management Rules 2016
Clause 23: Building Management System
BMS can control the following key operations:
a) HVAC systems, which include air handling units, fan coil units, chillers, pumps and boilers;
b) Lifts (normally used to gather information about location/movement of lifts);
c) All equipment having variable frequency drives (VFD);
d) Lighting systems
e) Water supply systems including boilers, water treatment plants, water supply pumps, etc;
f) Sewage treatment plant (STP), Effluent treatment Plants (ETP);
g) Medical and other gas supply system; and
Access control system;
h) Ventilation system
i) Fire Alarm & Suppression, Fire Fighting Systems (Sprinklers, Hydrants)
Key Components:
· Centralised Workstation with softwares
· Programmable micro processor based digital controllers
· Field Devices
Responsibility Allocation (Cl 23.3)
· Facility Manager
· Occupants
· Maintenance Team
Good Practices – Detailed in Cl. 23.4
CLAUSE 24 : INFORMATION MANAGEMENT
Records and documents relating to the maintenance of the facility should be organized, kept up-to-date and stored in a secure environment
Facility Handbook
· A compilation of records of the asset /facility, which can be stored and retrieved electronically, as well as being reproduced on paper
· Easy to update contents
· Contents detailed in 24.2.1
· History
· Drawings
· Specifications & Schedules
Electrical Services, Drawings, Asset Register and Documentation – Detailed in Cl. 24.2
CHECK LISTS
· Standardised checklists to ensure that the activities of inspection/maintenance of assets may be carried out systematically in a comprehensive manner. 
· May require modifications/additions/deletions from asset to asset and organization to organization.
FORMATS/CHECK LISTS
To ensure systematic inspection/maintenance of assets, pre-determined check lists/proforma may be used. These may vary from asset to asset and organization to organization.  
· ANNEX A:   Common Causes for Maintenance Problems
· ANNEX B:   Format for Inspection Report
· ANNEX C:   Typical Norms for Employment Of Workmen For Day to Day Maintenance of Buildings
· ANNEX D:   Methods of Operational Checks for STP
· ANNEX E:   Guidelines for Maintenance of Electrical Equipment
· ANNEX F:   Format for Preventive Maintenance Profile of Lifts 
· ANNEX G:   Typical Checklists for Maintenance of Lifts
· ANNEX H:   Typical Check List for Landscape Areas
· ANNEX J:   Typical Template for Housekeeping of Hotels
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