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भारतीयमानकब्‍यूरो
BUREAU OF INDIAN STANDARDS
 DRAFT AGENDA
	COMMITTEE
	DATE & DAY 
	TIME

	28thMeeting of Continuous Bulk Conveying, Elevating, Hoisting, Aerial Ropeways and Related Equipment Sectional Committee MED 06 through Webex

	31.05.2024 (Friday)
	2:30 PM (Virtual Mode)

	Meeting link: https://bismanak.webex.com/bismanak/j.php?MTID=m50bd2d1e5bffb94d31721e336cd65c59

	Password: MED_06



CHAIRMAN:ShriR. K. Sharma, Group General Manager (Ropeway), RITES Ltd.

MEMBER SECRETARY: Shri Aman Dhanawat, Sc. ‘B’, MED, BIS.

ITEM 0 WELCOME AND OPENING REMARKS

0.1 Welcome address by Head, MED.

0.2Opening remarks by Shri R. K. Sharma, Chairman, MED 06.

ITEM 1 CONFIRMATION OF THE MINUTES OF THE LAST MEETING

The Minutes of 27th Meeting of Continuous Bulk Conveying, Elevating, Hoisting, Aerial Ropeways and Related Equipment Sectional Committee MED 06, held on 19th March 2024 were circulated to the members vide our letter no. MED 06 dated 27th March 2024. No comments have been received. 

The Committee may formally confirm the minutes of meeting.

ITEM 2 REFORMS IN THE PROCESS OF STANDARDISATION

Letter ref: P&C/09/18/2023-PNC-BIS dated 09 November 2023 was sent to all the members, under the signature of DG BIS for compliance, please. Same is enclosed as Annex A in the email.     

Item 3 THE ROLLING ANNUAL ACTION PLAN FOR THE YEAR 2024-25

The list of standards taken up for review under the rolling annual action plan that was prepared for the year 2024-25 are given in the following google sheet along with their current status:

https://docs.google.com/spreadsheets/d/1aP3v6Y_lUM5ZOXbwP4f2oy683izAvYC_2fJWOCchVZg/edit#gid=0

The Committee may go through the same and decide further.

It is further informed that as mentioned in the reforms under Item 2 above, now there is a provision of archiving the standards which are neither fit for taken up for review now nor they can be withdrawn due to its importance in other standard or the product is getting obsolete but still being used in some areas.

ITEM 4 ACTIONS ARISING OUT OF THE PREVIOUS MEETINGS
4.1 Summary of actions taken on the minutes of 27thMeeting and decision arrived are given below:

	Sl No.
	Item*
	Decision taken during the 26thMeeting
	Actions taken on the decision during the 26th meeting
	Decision taken during the 27thMeeting
	Actions taken on the decision during the 27th meeting

	1. 
	Item no. 4.1 Sl no. 7
	The committee noted the information and decided to constitute a new Technical Committee for Conveyors, bucket elevators, feeders and related equipment’s.
Committee proposed the name of new Technical Committee ‘Bulk Material Handling equipment’s and systems’.
Shri D B Naik, Directorate General of Mines Safety, Dhanbad proposed himself to be the Chairperson of the new Technical Committee to be constituted. Committee noted the information and requested Shri DB Naik to share his CV to put upto the Division Council for consideration.
The member secretary requested to all the members for suggest the manufacturers, consultants, users, etc., to whom we can send a request to become the member of new Technical Committee. 
The Committee further decided that after due approval from MEDC for above proposals, all the standards related to Conveyors, bucket elevators, feeders and related equipments may be transferred from MED 06 to this new Technical Committee.
	The meeting of MEDC is yet to be held.

Further the CV of Shri DB Naik is awaited.
	Committee noted the information and requested to expedite.
	The proposal was put up to the Council in its 27th meeting held dated 26.04.2024.
The Council did not approve the proposal as it opined that the subject ‘Bulk Material Handling’ is being dealt with by different Technical Committees. It was suggested that the
Member Secretaries of the respective Sectional Committees take up the matter with their committees and explore the possibility of bringing standardization of Material Handling under a single committee.
The Committee may note.

	1. 
	Item no. 4.1 Sl no. 3
	The committee noted the information and requested the Panel to expedite.
	ATOAI on telephonic conversation informed that they are further editing the draft standard and the modified will be submitted for Panel consideration.
Same was informed to the Panel during the 5th Pnael meeting held in Kolkata dated 08.02.2024.
	During the meeting Shri Nirat Bhatt, ATOAI informed the members regarding the recent developments going on, at the international level and the draft on zipline.
The committee noted the information and discussed in detail, and decided the a list of available Indian Standards on the components of  Zipline (as indicated in the draft standard on zipline) to be provided by the Members Secretary further. The draft will be modified by shri Nirat Bhatt as per the ongoing International Practices followed, in line with the Indian Condition. 
Shri Nirat Bhatt, ATOI agreed to provide the modified draft standard within 1 month.
	As decided by the Committee the list of available Indian Standards on the components of  Zipline (as indicated in the draft standard on zipline) is under preparation and yet to be shared with ATOAI.

	1. 
	Item no. 4.1 Sl no. 6
	The committee noted the information and requested the Panel to convene the next Panel meeting at the earliest and issue the draft amendment to IS 5228, draft revision of IS 17234 and draft revision of IS 7649 for wide circulation for the period of 30 days with prior approval of Chairperson MED 06.
	The 5th panel meeting of the Panel on ‘Ropeways and Ziplines’ was held dated 08.02.2024 in ERO, Kolkata. The draft minutes of the meeting are enclosed below:



	Committee noted the information and agreed with the recommendation of the panel and decided that the draft amendment to IS 5228, draft revision of IS 17234 and draft revision of IS 7649 may be circulated as wide circulation for the period of 30 days.
	The draft amendment to IS 5228, draft revision of IS 17234 and draft revision of IS 7649 are under drafting and will be circulated as wide circulation in the due course of time.

	1. 
	Item no. 4.1 Sl no. 9
	The committee noted the information and requested to expedite the work.  
	The amendment to IS 9706, IS 17232, IS 17233, IS 17237, IS 17238, IS 17239, and IS 17240were circulated as wide circulation dated 27th February 2024 for the period of 30 days. 
The Committee may note that no comments were received till date.
	The committee noted the information and decided that the amendment to IS 9706, IS 17232, IS 17233, IS 17237, IS 17238, IS 17239, and IS 17240 may be send for publication.
	As decided the amendment to IS 9706, IS 17232, IS 17233, IS 17237, IS 17238, IS 17239, and IS 17240 has been sent for publication.

	1. 
	Item no. 4.1 Sl no. 11
	As per telephonic discussion Shri Manoj Panwar informed that he would not able to attend meeting, as he is out of station for official work. He further informed that the desired inputs will be submitted at the earliest before the next Committee meeting.
	Inputs are awaited.

The Committee may decide further action.
	Committee noted the information and decided that reminder letter to be sent to M/s Usha Breco for their non-participation in the continuous two meetings, and to expedite their action of this agenda point.
	As decided a letter has been sent to M/s Usha Breco dated 24.05.2024 requesting them for their active participation in the Committee.

The Committee may note that no response received till date.

	1. 
	
	The committee noted the information and decided that if no comments received during the period of wide circulation, the revision draft of IS 5563, IS 5626, IS 5895 may be sent for publication.

Committee further requested that the revision draft of IS 7465 may also be wide circulated for comments for the period of 30 days at the earliest. 
	The finalized revision draft of IS 5563, IS 5626, and IS 5895 have been sent for publication.

Further, the revision draft of IS 7465 has been circulated as wide circulation dated 28.02.2024, for the period of 30 days. The Committee may note that no comments received till date.
	The committee noted the information and decided that the revision draft of IS 7465 may be send for publication.
	As decided the finalized revision of IS 7465 has been sent for publication.
It may further be noted that IS 5563, IS 5626, and IS 5895 are also under publication stage.



* Item number refers to the proceedings of the last meeting of MED 06.

ITEM 5 COMPOSITION OF THE SECTIONAL COMMITTEE

5.1 The following directions have been received from the Competent Authority of the Bureau for reviewing the composition of the Sectional Committee:

a) Major Government purchasing organizations like RDSO, CPWD, and Defence etc. are to be given representation in the committees wherever applicable.
b) Examine the justification and need for continuation of a member in an individual capacity who is continuing for more than six years in a sectional committee.
c) New members are to be co-opted who are expected to contribute in emerging new technology.
d) In case representative of the concerned organization is not attending the meeting regularly or not continuing even by correspondences, the organization may be informed for substituting their member.
e) Members who are represented in individual capacity, the continuation of their membership is to be considered on the basis of their past attendance and contribution.
f) Efforts should be made to include representative of different product segments as per the scope of the committee.

The Committee may please note.

5.2Ministry of Consumer Affairs, Food & Public Distribution, Govt. of India, which is the Controlling Ministry of the Bureau has desired that composition of Sectional Committees be reviewed to replace the persons who are continuing for longer periods, to co-opt the members/organizations which are capable of contributing in emerging new technologies and new areas of work and strengthof the manufacturers should be restricted to 1/3 of the total strength of the Technical Committees.

The Committee may please note.

5.3As per the decision taken by the Controlling Ministry, the composition of all sectional committees is to be reviewed periodically after a period of three years and efforts are to be made to keep the strength of committee optimum. New members may be co-opted where necessary.  It is desired to have functionally efficient, vibrant and participative technical committees. The Committee may deliberate about the continuance of those members who are neither attending the meeting, nor contributing to the work of the committee by way of sending comments. Nomination of such members may be recommended for withdrawal to Mechanical Engineering Division Council (MEDC).

5.4The present composition of Continuous Bulk Conveying, Elevating, Hoisting, Aerial Ropeways and Related Equipment Sectional Committee MED 06 is given at Annex A.The list shows the attendance of the members in the last three consecutive meetings along with category wise distribution. The committee may review and suggest for any addition/deletion. 

The committee may consider and decide for any addition/deletion in view of 5.1, 5.2 and5.3 above.

5.5 No new co-option request received.

The Committee may please note and take further decision.

ITEM 6 REVIEW AND REAFFIRMATION OF INDIAN STANDARDS

6.1 Following standards are due to be reviewed this year:

	IS No.
	TITLE

	IS 15534 : 2004
ISO 5031:1977
	Continuous mechanical handling equipment for loose bulk materials - Couplings and hose components used in pneumatic handling - Safety code

	IS 15535 : 2004
ISO 2327:1972
	Pneumatic handling appliances for loose bulk materials - Piping

	IS 15536 : 2004
ISO 3284:19
	Continuous mechanical handling equipment for loose bulk materials - Dimensions of bends for use in pneumatic handling

	IS 7439 : 1974
	Dimensions for aeroslides

	IS 8646 : 1994
	Conveyors - Scrapper (Flight) - General requirements (First Revision)

	IS 4776 (Part 1) : 1977
	Specification for troughed belt conveyors: Part 1 troughed belt conveyors for surface installation

	IS 4776 (Part 2) : 1977
	Specification for troughed belt conveyors: Part 2 troughed belt conveyors for underground installation

	IS 17405 : 2020
	Calculation for Design of Ropeway Installation Intended for Transportation of Passengers — Code of Practice

	IS 17406 : 2020
	Transportation, Storage, Installation and Tensioning of Wire Ropes for Passenger Ropeway — Code of Practice



ITEM 7 COMMENTS ON PUBLISHED INDIAN STANDARDS

No comment received on any Indian standard.

ITEM 8 SELECTIONS OF SUBJECTS

As per the policy and guidelines, before any new subject is taken up for formulation of National Standard the following issues are to be examined by BIS.

a) Whether the subject is financed by the proposer;
b) Sale ability of the standard;
c) Standards shall be user friendly; and
d) Social needs with regards to safety, health and environment.

Only after assessing the above aspects it will be possible for BIS to consider the formulation of Indian standard.  The proposal should essentially be taken in the prescribed Performa given in Annex B.  When members propose in the Technical Committee (TC) meeting, they have to fill-in the Performa beforehand which is then be considered by the TC.




The Committee may please note.

[bookmark: _Toc275955726]Item 9 INTERNATIONAL ACTIVITIES

9.1 BIS, as a founding member of International Organization for Standardization (ISO), actively participates in standardization activities at international level including participation in its policy making bodies like Development Committee (DEVCO), Committee on Conformation Assessment (CASCO) and Committee on Consumer Policy (COPALCO). In the current global economic scenario, standardization has become necessary as emerging of concept like Technical Barriers to Trade Agreement(TBT), issued by WTO, which tries to ensure that regulations, standards, conformity assessment procedures do not create unnecessary obstacles to trade internationally. Over 203 ISO technical committees are engaged in the formulation of international standards with the consensus of all member countries.

The committee may please note.

9.2 India is ‘P’ member of ISO/TC 254 – Safety of amusement rides and amusement devices. Being P member, it is obligatory for India to vote on all the documents. The comments from the members are compiled and sent to the Chairman for approval for voting. All the members and the Chairman are requested to take prompt action on the circulated documents for voting as voting is time bound.

Effective participation in ISO activities is crucial for our nation as we have a significant stake in international trade and ISO standards. Therefore, it is essential that the committee participates effectively and thoroughly examines ISO ballots with respect to their relevance. If the ballot is relevant to us, the committee should nominate experts to represent our nation in ISO meetings. This will help to ensure that our national interests are well-represented and safeguarded in the international arena. Currently, no ballots (where India is ‘P’ member) are under circulation.

The committee may please note.

9.3India has established itself as a significant manufacturing hub and has a considerable stake in international trade. To ensure our active involvement in trade-related norms set by different countries, it is essential for us to participate in the standardisation process of ISO and provide input for the betterment of our industries. Standardisation is the key to influence these norms, and a closer examination of new work item proposals received from ISO is necessary for us to standardize products at the international level. This activity will benefit Indian manufacturers at all levels to keep up with or enter into international level trade, ultimately improving their competitiveness in the global market. Currently no NWIPs ballot received from ISO.

9.4India is 'O' (Observer Member) in ISO/TC 101 - Continuous Mechanical Handling Equipment and 'P' (Participating Member) in ISO/TC 254 - Safety of Amusement rides and Amusement devices. 

List of existing ISO Standards in ISO/TC 101 and ISO/TC 254 may be accessed through following links:

ISO/TC 101 : https://www.iso.org/committee/51006/x/catalogue/
ISO/TC 254 : https://www.iso.org/committee/617082/x/catalogue/

Following 2 standards are under development, under direct responsibility of ISO TC/254:

ISO/FDIS 17842-1 Safety of amusement rides and amusement devices — Part 1: Design and manufacture

ISO/AWI 17842-4 Safety of amusement rides and amusement devices — Part 4: Biomechanical effects on amusement ride passengers

The committee may not.

ITEM 10 PROGRAMME OF WORK

The programe of work of MED 06 may be accessed through the following link. The committee has formulated 89 Indian Standards:

https://www.services.bis.gov.in:8071/php/BIS_2.0/bisconnect/pow/




The committee may note.


ITEM 11 BIS COMMITTEES OF THE YEAR AWARDS

To recognize the significant contribution and outstanding performance of a BIS Sectional Committee or Subcommittee in the development of Indian Standards these awards have been started. Any Sectional Committee or Sub-Committee of BIS would be eligible for the award. The award shall be given to one of the Sectional Committees or Subcommittees under each Divisional Councils on an annual basis. Nomination for the award can be submitted by any Sectional committee/Sub-Committee (by the Chairperson or a Member). Nominations should be submitted to the Member Secretary of the Committee by 30 April of the year in the prescribed form.

The selection shall be based on the following criteria.
- The size and portfolio of the committee’s work, including of any work plan
- Management of current work program with priority setting, development of need based standards having high degree of relevance, ensuring timelines of standard development
- Timely review & up-dating of standards
- Number of standards published
- Good meeting dynamics with - timely meetings, ensuring adequate agenda items and good level of participation of members.
- Good coordination & communication internally with reporting by a subordinate committee.
- Promotional activities of committee work through workshops, conferences, seminars and trainings
- Contributions to international standards activities
- Specific achievements that are outstanding in nature including any committee level innovations.

The award shall comprise of a plaque and a certificate which shall be presented on the occasion of World Standards Day celebration each year to be received by the Committee Chairperson/Convener or a member or its Member Secretary.

The Committee may please note.

ITEM 12 LETTER OF APPRECIATION TO COMMITTEE MEMBERS

Objective: To recognize significant contribution of members of technical committees in developing standard(s) that can be considered to be a major development in the subject area and in national/international standardization.

Any individual can be nominated in his/her capacity as a member of a Committee/Subcommittee/panel including their Chairperson/Convenor.  Candidates may be nominated by fellow members, by the Chairperson/Convenor or Member Secretary of the relevant technical committee in the prescribed form.

The person nominating shall consider those individuals who have made significant contribution in an important recent standardization project. The following aspects shall be considered while recommending for letter of appreciation:

a) Leadership in initiating a project.
b) Technical inputs provided on standard(s) developed including during preparation of the draft standard.
c) Draft document(s) developed (new Indian Standards/revision of existing Indian Standards).
d) Technical comments/inputs provided on ISO/IEC documents/deliverables or major contributions made in developing International Standards.
e) Exceptional contributions in leading standardization projects at national/international level.
f) Initiatives taken/contributions in standards promotion work through workshops, conferences, seminars and trainings.

The Committee may please note.

ITEM 13 NATIONAL AND INTERNATIONAL LEVEL EVENTS TO BE PARTICIPATED IN

BIS has envisaged participation in events organized at national and international level as these events showcases the latest trends in the field of standardization and technological advancements. Considering the importance of these events committee may please suggest such event where participation of BIS can benefit development of national standards.

ITEM 14 SCIENTIFIC JOURNALS AND PERIODICALS TO BE SUBSCRIBED

BIS has taken a new initiative to subscribe to scientific journal and periodicals relevant to committee work. It is also envisaged that relevant articles from these journal and periodicals are shared with members of sectional committee.

Committee members may please suggest important journals and magazines that may benefit this committee.

ITEM 15 CREATION OF POOL OF EXPERTS

As part of its initiative to develop a pool of experts for standardization activities, BIS has established standardization chairs in technical institutes of national repute, including IITs, NITs, and others. In addition, BIS plans to establish standardization cells in various manufacturer's associations to further this effort. By tapping into the knowledge and skills available in the country, this initiative can assist BIS in developing more effective and technically sound standards. This approach can also ensure that technical experts are linked with the National Standards Body to foster a high-quality ecosystem in India.

ITEM 16 RESEARCH PROJECT TO BE TAKEN UP FOR INCLUSION OF EMPIRICAL DATA AND INSIGHTS

BIS has recognized the importance of including research to generate empirical data in its standardization process for the development of Indian standards. Decision making without evidence can be challenging, and it may result in dropping some crucial projects related to standard-making. In this regard, empirical data can help the committee to make informed decisions on such issues. By incorporating research-based empirical data, the standardization process can become more evidence-based, accurate, and effective, ultimately leading to the development of better and more relevant Indian standards. This type of project may be granted to experts in the relevant field. The committee may deliberate on this topic and identify standards that require empirical data for their development or revision.

ITEM 17 RECENT INITIATIVES IN THE STANDARD DEVELOPMENT PROCESS OF BIS 

In the recent months, several initiatives have been undertaken to reform the standard making process in BIS with the aim to make the delivery mechanism in tune with the National needs and aspirations. These initiatives are both process initiatives as well as technical initiatives. Some of the important initiatives are: 

17.1 Green Initiative by BIS 

As part of the ‘Green Initiative’ to conserve resources, the Bureau of Indian Standards (BIS) has decided to communicate with all the technical committee members only through electronic media. From 01 January 2014 onwards, the meeting notice, agenda, minutes of all technical committee meetings of BIS and other documents associated with technical committee work, such as P-drafts, WC-drafts etc. are being sent in Electronic Form only at the email addresses provided by the technical committee members. No printed documents of any kind shall thereafter be sent to the technical committee members. It may be noted that the activities of sectional committees namely, Programme of work, Composition of sectional committees, Draft standards in circulation, etc. are also available on www.bis.gov.in. Further, formats for comments on drafts and also proposals for new work items are available on the BIS website. Members are encouraged to visit BIS website on a periodical basis to be acquainted with the latest status in standards development process. 

The committee may please note.

17.2 Interaction with SDO 

A number of Standards Developing Organizations (SDOs) under various Govt. Departments exist which cater to the needs of specific sectors by developing standards. It has been identified that an effort may be made to adopt such standards developed by these SDOs as Indian Standards so as to avoid duplication of work. Further these standards will also be upgraded as Indian Standards. 

The committee may please note.

ITEM 18 GUIDELINES FOR MEMBERS OF TECHNICAL COMMITTEES

The Committee may please note the following Guidelines provided by Competent Authority of BIS for implementation:

a) Identification and involvement of talent available in the country related to the subject dealt by the committee and methodology to involve them in the proceedings of the Committee,
b) Status of standardisation in the areas dealt by the committee at international level and suggestions for improving participation in the related committees of ISO/IEC, and
c) Future plans and strategies to be adopted by the committee during the next 05 years aiming at contribution in related standardisation activity at national and international level.
d) BIS has formulated Guidelines for Funding R&D Projects for Establishment and Revision of Indian Standards, Special Publications and Handbooks for Small R&D Projects & Large R&D Projects for the purpose of Research & Development (R&D) projects for formulation/revision/amendment of Standards. A brief overview is given at Annex E.


The committee may please note.


ITEM 19 NEW INITIATIVES IN STANDARDIZATION

a) DOWNLOADING OF INDIAN STANDARDS (FREE OF COST)

In order to encourage 'Ease of Doing Business' as well as promote the use of Indian Standards, BIS has decided that the Indian Standards except those adopted from other International Standards bodies may be made available free of cost to the users for non- commercial purposes. The adopted standards from standards developing organisations (SDOs) and all other Indian Standards intended to be used for commercial purposes may be continued to be made available for a price as per existing guidelines.

The committee may please note.

b) NATIONAL INSTITUTE FOR TRAINING IN STANDARDIZATION (NITS)

The training schedule of the training offered by National Institute for Training in Standardization (NITS), NOIDA is available on BIS website www.bis.gov.in.

The committee may please note.

c) BIS ACTIVITIES ON SOCIAL MEDIA

BIS is now active on Social Media. The links have been provided on the BIS website.

The committee may please note.

d) ONE NATION ONE STANDARD 

Bureau of Indian Standards (BIS), the National Standards Body of India, has developed more than 20000 Indian Standards across 15 sectors covering various aspects of the economy. There are several other government entities in sectors such as railways, defence, space, and nuclear energy applications etc. publishing standards for their own use. In addition, there are Standards Developing Organizations (SDOs) and Regulatory bodies with their expertise overlapping with BIS, which are also developing standards in different domains. Apart from this, leading overseas private standards bodies have set up Indian offices/chapters to promote the use of their standards among Indian industry. This multiplicity of standards has resulted in multiplicity of conformity assessment schemes. There are instances of the same product being subjected to multiple certification as mandated by different Ministries/regulators. This leads to confusion among industry, consumers and purchase organisations as to which standards should be followed and adds to the cost of certification. Such situations are not desirable and are in contradiction to ease of doing business. It also defeats the very purpose of standardisation and results in wastage of resources due to parallel efforts. In order to increase the ‘Ease of Doing Business’, it is important to tackle the issue of multiplicity of standards. Considering that the convergence of standards is of decisive strategic importance to the future of Indian economic growth story, BIS has taken active steps to promote "One Nation One Standard", with BIS, the National Standards Body, functioning as the umbrella organisation steering India's standardisation efforts. As mandated by the BIS Act, 2016, BIS would be recognizing and synergizing the efforts of SDOs to develop standards as per good practices and six principles of international standardisation outlined by WTO and by recognizing these standards formulated by SDOs/Regulators as Indian Standards. BIS has prepared a draft scheme for recognition of SDOs, which was circulated among the SDOs for their comments. Comments received are being examined for necessary modifications in the scheme, if any. In this regard, two consultative meetings of SDOs were held on 09 August 2019 and 02 December 2019. 

The committee may please note.

e) MEMORANDUM OF UNDERSTANDING WITH EMINENT INSTITUTES

Bureau of Indian Standards (BIS), has signed Memorandum of Understanding (MoU) with the following institutes of eminence for collaboration in the field of standardisation and conformity assessment:

i) Indian Institute of Technology, Delhi.
ii) Indian Institute of Technology, Bombay.
iii) Indian Institute of Technology, Kanpur.
iv) Indian Institute of Technology, Madras.
v) Harcourt Butler Technical University, Kanpur.
vi) Northern India Textile Research Association, Ghaziabad.
vii) Indian Institute of Technology, Roorkee.

The committee may please note.

ITEM 20 SUSTAINABILITY PERSPECTIVE IN INDIAN STANDARDS

a) In keeping with India’s commitment on the UN SDG 2030 and Paris Agreement on Climate Action, there will be specific focus in developing and updating standards so as to address these issues. Climate change mitigation and adaptation through reduction in carbon emissions, carbon foot-printing and life cycle analysis, carbon capture and storage, application of circular economy, ensuring resource efficiency, promoting alternative fuel technologies and renewable energy use, reducing embodied energy and improving thermal performance in buildings through building design and construction, etc would be some of the approaches/considerations in standards development.

b) A framework that can provide guidance to the technical committees on how sustainability issues are to be addressed in Indian Standards would be developed. Some of the UN SDGs that are considered to be important from standardisation perspective are Climate Action (SDG 13), Good Health and Wellbeing (SDG 3), Gender Equality (SDG 5), Clean Water and Sanitation (SDG 6), Affordable and Clean Energy (SDG 7), Responsible Consumption and Production (SDG 12), Industry, Innovation and Infrastructure (SDG 9) and Sustainable Cities and Communities (SDG 11), and are considered as high priority areas of work. A broad range of aspects that could potentially help in addressing sustainability and climate change through standards include the use of natural resources, ensuring energy efficiency and water efficiency, reducing wastes, use of waste and recyclable materials, reducing pollution in land, air and water, protection of natural habitats, protection of biodiversity, carbon neutrality and net-zero, carbon foot-printing and LCA, application of technology and innovation around these issues, economic performance and development, addressing health and safety, social equity (including concerns like gender responsiveness and accessibility for persons with disabilities and the elderly), quality of life, etc.

The committee may please note.

ITEM 21 UNECE GENDER RESPONSIVE STANDARDS DECLARATION

Bureau of Indian Standards is a signatory to the UNECE Gender Responsive Standards Declaration. The UNECE Gender Responsive Standards Initiative aims to provide a practical framework for standards bodies seeking to make the standards they develop, and the standards development process they follow, gender responsive. Established in 2016, the Initiative has the objectives of: 

i) Strengthening the use of standards and technical regulations as powerful tools to attain SDG 5 (Achieve Gender Equality and Empower all Women and Girls); 
ii) Integrating a gender lens in the development of both standards and technical regulations; and 
iii) Elaborating gender indicators and criteria that could be used in standards development.
iv) In line with these objectives, BIS aims to work towards:
· Gender responsive standards;
· Gender balance at all levels in all Committees including leadership positions;
· Enhanced expertise to create and deliver gender inclusivity;

The Committees are requested to work in tandem with these aims to create a gender balance environment in all walks of life through standards.

The committee may please note.

ITEM 22 ACCESSIBILITY 

A request was received from the Department of Empowerment of Persons with Disabilities, Government of India to include additional requirements in the relevant Indian standards that will help/assist the specially-abled person under the Accessible India Campaign (AIC).

The committee may please note.

ITEM 23 DATE AND PLACE FOR THE NEXT MEETING

The Committee may please decide the date and place for the next meeting.

ITEM 24 ANY OTHER BUSINESS

The Committee may please discuss and decide.







































ANNEX A
(See Item5.4)

Continuous Bulk Conveying, Elevating, Hoisting, Aerial Ropeways and Related Equipment Sectional Committee, MED 06

	Meeting No
	Date
	Place

	25th
	28 June 2023
	Webex

	26th
	10th October 2023
	Webex

	27th
	19 March 2024
	Webex



	Sl No
	Organisation Represented
	Principal Member/ Alternate Member
	CAT
	25th
	26th
	27th
	Total


	1. 
	Rites Limited, Gurugram

	Shri R. K. Sharma

	G
	Y
	Y
	Y 
	3/3

	2. 
	Adventure Tour Operator Association, New Delhi
	Shri Ajeet Bajaj
Shri Pradeep Murthy (Alt 1)
Shri Nirat Bhatt (Alt 2)

	O
	-
	-
	Y
	1/1

	3. 
	Bharat Heavy Electricals Limited, Project Engineering Management, Noida

	Shri Pankaj Kapsimay
Shri Vivek Hemrom (Alt)

	C
	-
	-
	Y
	1/1

	4. 
	CSIR - Central Institute of Mining and Fuel Research (CIMFR), Dhanbad

	Shri Debasis Basak
Shri Girendra M Prasad (Alt) 
	R&D
	Y
	Y
	N
	2/3

	5. 
	Conveyor Ropeway Services Pvt.  Ltd, Kolkata
	Shri S. Shekhar Chakravarty
Shri Kamal Kumar Bose (Alt)

	M
	Y
	N
	Y
	2/3

	6. 
	Damodar Ropeways & Infra Limited, Kolkata

	Shri D. L. Das
	M
	Y
	Y
	Y
	2/3

	7. 
	Directorate General Factory Advice Service and Labour Institutes, Mumbai

	Shri Dev Kumar Saxena
Shri Karunesh Srivastava (Alt)
	G
	Y
	N
	Y
	2/3

	8. 
	Directorate General of Mines Safety,  Dhanbad
	Shri D B Nayak
Shri Vijay Yadaorao Barapatre (Alt)
	G
	N
	Y
	N
	1/3

	9. 
	Indian Association of Amusement Parks and Industries, Mumbai

	Shri Pradeep Sharma
Shri Anil Padwal (Alt)
	O
	Y
	Y
	Y
	3/3

	10. 
	Lepton Projects Private Limited, Ghaziabad

	Shri Sanjay Kumar
Shri Piyush Rathi (Alt)
	M
	Y
	N
	Y
	2/3

	11. 
	Mecon Limited,  Ranchi
	Shri Satya Praksh
Shri Manoj Kumar Mahto (Alt)
	O
	N
	N
	N
	0/3

	12. 
	Ministry of Ports, Shipping and Waterways, New Delhi
	Shri Anil Pruthi
Shri Ramji Singh  (Alt)
	G
	Y
	Y
	Y
	3/3

	13. 
	National Thermal Power Corporation Ltd.,  New Delhi
	Shri Manish Kumar
	C
	N
	Y
	Y
	2/3

	14. 
	Ropeway And Resorts Pvt Ltd, Kolkata
	Shri Biplab Das
Shri Sudipta Krishana Mandal (Alt)
	M
	Y
	Y
	Y
	3/3

	15. 
	Tata Consulting Engineers Limited, Navi Mumbai
	Shri Shireesh S. Swami

	O
	Y
	Y
	N
	2/3

	16. 
	Usha Breco Limited Ghaziabad
	Shri Manoj Panwar
Shri  Sanjeev Dhariwal (Alt)
	M
	Y
	N
	N
	1/3

	17. 
	Usha Martin Limited, Ranchi, Jharkhand
	Shri Tushar Mukherjee
Shri Sandeep Jaiswal  (Alt)
	M
	Y
	Y
	Y
	3/3

	18. 
	In Individual Capacity, New Delhi
	Shri S C Gandhi
	O
	N
	N
	N
	0/3

	19. 
	In Individual Capacity, Faridabad
	Shri Ashutosh Bhadra
	O
	N
	Y
	N
	1/3

	20. 
	In Individual Capacity, Kolkata
	Shri Ranjan Mukherjee
	O
	Y
	N
	Y
	2/3




*******
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भारतीयमानकब्‍यूरो

BUREAU OF INDIAN STANDARDS

MINUTES



		MEETING

		DAY and DATE

		TIME



		

5th Panel Meeting of Ropeways and Zipline, MED 6: P01



		

08th February 2024

(Thursday)

		

10:30 h

BIS Eastern Regional Office ERO, Kolkata, West Bengal, India







Meeting Attendance:	

	

		Sl No

		NAME OF THE ORGANISATION

		MEMBER PRESENT

		EMAIL ID

		MOBILE NO



		1) 

		Expert in Personal Capacity

		Shri AshutoshBhadra, Convenor

		bhadraashu52@gmail.com

		8368959431



		2) 

		Expert in Personal Capacity

		Shri Ranjan Mukherjee

		ropeways@yahoo.com

		9831059120



		3) 

		Conveyor & Ropeway Services Pvt. Ltd. Kolkata

		Shri Kamal Bose

		kbose28@yahoo.com

		9331215339



		4) 

		CSIR — Central Institute for Mining and Fuel Research, Dhanbad 

		Shri Debashish Basak

		deba65@yahoo.com

		9471191662



		5) 

		Damodar Ropeways & Infra Limited, Kolkata

		Mr. Shri D. L. Das

		dldasdl@gmail.com

		9007059127



		6) 

		Member Secretary, MED 06, BIS

		Shri Aman Dhanawat

		med@bis.gov.in

		—

















Invitee: 



		Sl No

		NAME OF THE ORGANISATION

		MEMBER PRESENT

		EMAIL ID

		MOBILE NO



		1 

		Ropeway and Resorts Private Limited, Kolkata

		Shri Biplab Das

		biplab2210das@gmail.com

		9874031551



		2 

		NHLML 

		Shri Jiggar Goyal

		jiggar.goyal@kearney.com

		-



		3 

		NHLML 

		Shri Akhilesh Kushwaha

		akhilesh.kushwaha@kearney.com

		-



		4 

		NHLML 

		Shri NC Srivastava

		ncrites@rediffmail.com

		-



		5 

		NHLML 

		Shri Prashant jain

		prashantjain@nhai.org

		-







CONVENER:SHRI ASHUTOSH BHADRA, EXPERT IN PERSONAL CAPACITY



MEMBER SECRETARY: AMAN DHANAWAT, SCIENTIST-B



ITEM 0  GENERAL 



0.1 Opening remarks by Convener, MED 06:P01



Shri Ashutosh Bhadra (Convener) extended a hearty welcome to members of the Panel present and requested them to actively participate in the deliberations during the meeting so that decisions can be taken on all the issues. He hoped that panel will have good, fruitful and unbiased technical deliberations during the meeting on various agenda items.



ITEM 1 Decision taken by Panel on Agenda points



Following are the decisions taken by Panel during the 5th Panel Meeting of Ropeways and Zipline, MED 06:P01 are given below:



		Sl No

		*Item  No.

		Decision taken during fourth panel Meeting

		Action Taken on the Minutes of 4th panel Meeting

		Decision taken during 5th panel Meeting



		1. 

		Item 2 Sl no. 1

		Due to some unavoidable reasons Shri K Bose and Shri Manoj Panwar could not joined the meeting. Panel decided that, the agenda point may be discussed in the next Panel meeting.

		To be discussed, the comments received from Shri K Bose is enclosed below:





		[bookmark: _GoBack]Panel decided that, the comments of Shri K Bose are on the suggestions provided by Shri Manoj Panwar, so these comments may be discussed in the next Panel meeting in presence of Shri Manoj Panwar.



		2. 

		Item 2 Sl no. 2

		Panel discussed each comment in length, the decision of the panel on each comment is enclosed as Annex 1.

		Due to the absence of Shri K Bose in the last panel meeting, some comments were left to be clarified. (SeeAnnex 1)



		During the meeting, NHLML requested that, these documents may be shared with them for their comments and may be discussed in the next Panel meeting.

Panel agreed for the same.



		3. 

		Item 2 Sl no. 3

		During the meeting Shri Ranjan Mukherjee informed that clause 5.5.1 of IS 16623 regarding direct loads needs to be corrected. He proposed that clause 5.5.1 of IS 16623 may be replaced by 5.5.1 of IS 16620.



Panel agreed for the same.



		Amendment to IS 16623 is under drafting, same is to be wide circulated.



		Panel noted the information and requested to expedite the same.



		4. 

		Item 2 Sl no. 4

		During the meeting Shri Nirat Bhatt, gave a brief highlights of the working draft.



Panel decided that once the members go through the draft and provide their comments, then the draft will be discussed in the next Panel meeting.

		The draft standard on Ziplines was circulated to all the members dated 11.08.2023 for their comments and suggestions.

It may be noted that no comments received till date.

The draft is enclosed below for consideration:





		During the meeting, the Member Secretary informed the Panel that ATOAI on telephonic conversation informed that they are further modifying the draft standard and the modified draft standard will be submitted for Panel consideration.



		5. 

		

		

		The suggestions received from Shri Manoj Panwar and the suggestions of members provided have been incorporated in the below revision draft for consideration of Panel:





		Panel noted the information and decided that, the revision draft of IS 17234 may be circulated as wide circulation for the period of 30 days, as decided in the last Committee meeting of MED 06.



		6. 

		

		

		Suggestions were received from Shri DL Das through email, the commented draft is enclosed below (suggestions are highlighted in distinct colour):





Further comments were also received from Shri K Bose as enclosed below:





		Panel agreed with the comments/suggestions of Shri DL Das and Shri K Bose with some modification as highlighted in the draft below:











ITEM 3 COMPOSITION OF THE PANEL

	

The committee noted the information given in the agenda.



ITEM 4 STANDARDS DUE FOR REVIEW



		Sl No.

		IS No. 

		IS Title

		Soft copy of the standard

		Decision taken during 5th panel Meeting



		i. 

		IS 9228 : 2019

		Chairs for chairlifts — Specification (First Revision)

		



		Panel to take up for review.



		ii. 

		IS 17235 : 2019

		Magnetic Rope Testing (MRT) —Specification

		



		Shri Debashish Basak agreed to review IS 17235 and will provide his comments/suggestions within 90 days.



		iii. 

		IS 17405 : 2020

		Calculation for Design of Ropeway Installation Intended for Transportation of Passengers — Code of Practice

		



		Panel to take up for review.



		iv. 

		IS 17406 : 2020

		Transportation, Storage, Installation and Tensioning of Wire Ropes for Passenger Ropeway — Code of Practice

		



		Panel to take up for review.







ITEM 5 DATE AND PLACE FOR THE NEXT MEETING



ITEM 6 ANY OTHER BUSINESS

The meeting ended with thanks to the Convener and the members present.

*******
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Conveyor & Ropeway Services Pvt. Ltd.





Annexure – I 








OPINION ON THE RESCUE OPERATION





			Para title





			As appeared in the Draft


			Suggestion





			


			


			





			General


			The word ‘should’, wherever appeared, may be replaced by ‘shall’.








			Manual Rescue Operation





			Rescue Teams


			Bullet point 5 : NDRF/ SDRF guidelines, should be referred and followed while drafting Rescue Plan.





			The sentence may be supplemented as below :





NDRF/ SDRF guidelines, if made available to the Operators, shall be referred and followed while drafting Rescue Plan.








			Rescue Equipments


			Bullet point 1 : Sufficient rescue equipment should be available .....


			May be supplemented by :  





Sufficient rescue equipment, as per developed Rescue Plan, shall be available in Ropeway for conducting rescue in time and safely.








			Other rescue equipment required





			Row – 4 : Grip Descender


			The word ‘Grip Descender’ is not understood. Does it mean ‘Passenger Descender’.








			Mock Drill


			Bullet point 1 :  Monthly manual Mock Drill should be conducted .....





			Quarterly Drill suggested as during operation, passenger transportation would need to be stopped / restricted for long hours.








			Emergency Plan





			All Rescue operation is done under emergency condition. Hence the term ‘Emergency Plan’ may be misnomer.





It may be termed as ‘Mechanised Rescue’ when manual rescue is not possible/ convenient or restricted  in applicable Ropeway Codes.








			The Plan or system to be adopted may be left with the Operators, efficacy of which shall be ascertained during Mock Drill. BIS cannot recommend a particular system or design of emergency bearing arrangement.
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[image: ]Draft standard for Arial Challenge Course and Ziplines 


Date: 20.07.2023  V1.1


Design, Performance and Inspection Standards (DPI Standard)


Scope


1.1. Design, Performance, and Inspection Standards (hereinafter referred to as “DPI Standard”) establish requirements for the design, performance, and inspection of elements and associated equipment for Challenge Courses, Aerial Adventure/Trekking Parks, Canopy Tours, Via Ferrata, Climbing Towers and Zip Line Tours (hereinafter referred to as “courses”).


Purpose


The purpose of this DPI Standard is to:


1.1.1. Represent a consensus of vendors, field practitioners, and any person with a direct and material interest.


1.1.2. Define minimum acceptable practices.


1.1.3. Establish sound structural design criteria while allowing for design creativity.


1.1.4. Establish assessment and interpretation criteria for a professional inspection.


1.1.5. Standardize interpretation through explanatory material providing rationale or additional information.


1.1.6. Provide an acceptable industry standard for adoption by jurisdictional regulatory bodies.





Explanatory Note to Purpose: 


A structurally sound element or course does not necessarily mean that the design is appropriate for every person, program or site. A structure may meet all strength requirements of the DPI Standard and still be inappropriate for use, as few standards relate to a specific element or course configuration. For example, the height of a zip line above the starting platform or of a low-element foot cable above the ground is not prescribed. Element configurations vary based on the particular element, population, terrain, local training practices, etc. and are difficult to quantify by a global standard. 


Design is the “art” of the field requiring considerable experience, understanding of program or client need, and sound judgment. This DPI Standard is not intended to be an instruction manual on how to design or install a course. It leads a knowledgeable designer, engineer, manufacturer, or installer in the direction of appropriate materials and practices. Proper element design, equipment use, training, and element sequencing are major considerations in overall course safety. The consideration of these factors in conjunction with this DPI Standard is essential when designing a course.


References


List of Indian/ISO Standards to be considered in the design, construction, and Inspection.


Terminology


Definition of the terms being used in the scope of this standard. (Annexure I)


General Requirements


Guidelines for Design and Construction


1.1.7. It is mandated throughout this DPI Standard that a course, its components/elements, and equipment be designed by a qualified person and be manufactured and inspected by a competent person.


1.1.8. A qualified person shall determine when components and systems are to be considered critical. Special design and engineering consideration shall be given to individual critical components and systems where the consequence of failure is likely to lead to serious injury and/or death.


1.1.9. Each component of the Challenge course and Zipline shall be designed and constructed in conformity with this standard. The quality of the materials to be used for its construction shall be as per the design approved by a qualified person.


1.1.10.  On the request of the supervising authorities or the purchaser, a certificate of a recognized (NABL/statutory accredited) testing laboratory shall be supplied by the constructor as regards to the characteristics of the material used and essential to the safety of the installation.


Application


1.1.11. The manufacturer shall provide the owner a document upon commissioning certifying that the course meets all the requirements of this DPI Standard and that it is ready for participant use.


1.1.12. Upon completion of a new element or course, the manufacturer shall provide a clear written description of the following to the owner regarding its operation:


1.1.12.1. Normal operation and limitations.


1.1.12.2. Operational instructions and participant safety briefing procedures.


1.1.12.3. Recommended rescue procedures.


1.1.12.4. Maintenance, inspection and equipment replacement criteria.


1.1.12.5. Identification of critical components and systems.


1.1.12.6. For zip lines, brake system operational limits and reasonably anticipated hazards.


Explanatory Note on Application: 


This documentation requirement is not a substitute for proper training in the use of the element or course or proper monitoring of its operation, nor does it diminish the responsibility of the owner and operator in obtaining proper training or in the ongoing proper use of the element or course. The manufacturer is not responsible for the actions of the owner and operator after the element or course is commissioned.


1.1.13. An acceptance inspection shall be completed on a new element or course or major modification to a pre-existing element or course prior to commissioning. Criteria are established in the section “Inspection Requirements”.


1.1.14. Commissioning of a new element or course or major modification to a pre-existing element or course shall be performed by a competent person and shall include owner and/or operator orientation, turnover, and sign-off.





Explanatory Note on Commissioning:


The commissioning process may include the provision of an operations manual; staff orientation, training, and certification; equipment supply and delivery; and manufacturer’s instructions for periodic monitoring. Provided documentation should also contain wire rope mill certificate(s), critical component information, proof test results, etc. Client orientation is not to be construed as a substitute for proper training in the use of the element or course.


1.1.15. Pre-existing element and course modifications completed after the publication date of this DPI standard shall comply with the requirements of this edition of the DPI standard.


1.1.15.1. On pre-existing elements and courses, “grandfathering” of materials and techniques is allowable only when such materials and techniques comply with the strength and performance requirements of the current edition of the DPI Standard. Non-compliant systems that have a history of reliability shall be given a grace period of twenty-four (24) months from the publication date of this DPI Standard to comply.





Explanatory Note on grandfathering of the materials:


Pre-existing materials and systems that have a history of reliability and meet the


strength and performance requirements but do not have the accompanying documentation required of new installations are allowable by this DPI Standard. Common materials that have a history of reliability but where original documentation may not be available are: wire rope, wire rope clips and ferrules, or other critical fasteners.


1.1.16. Innovations: 


1.1.16.1. New innovations and alternative materials used in elements and completed shall comply with the strength and performance requirements of this standard.


1.1.16.2. When a designer or manufacturer proposes to deviate from this DPI Standard and use alternative materials or designs, those materials or designs shall be clearly identified. Design and test information shall be provided to the operator. Properly designed structures that cannot be fully evaluated using this DPI Standard and have been reviewed and stamped by a licensed professional structural engineer may be deemed structurally acceptable.





Explanatory Note to Innovation: 


Adoption of technological improvements in materials and systems are essential to progress. As such, strict application of provisions of this DPI Standard may not be appropriate in every instance.


Inspection Requirements


Types and Frequency of Inspection


1.1.17. Acceptance Inspection: An acceptance inspection shall be completed prior to commissioning a new element or course or a major modification of a pre-existing element. This inspection shall be performed by the installer or a qualified third party. An acceptance inspection may include testing of system(s) prior to commissioning and the creation of a deficiency list. The test shall be defined in advance and the expected results shall be quantified prior to the test.





Explanatory Note to Acceptance Inspection:


The acceptance inspection is a tool intended to verify that nothing has been neglected in


the element or course installation and that it is operating as intended before being turned over to the owner. Complete independence (e.g. third-party status) is not a requirement for this procedure unless specified by contract or statute.


1.1.18. Professional Inspection: A professional inspection by a qualified person (hereinafter named “inspector”) is required at an interval specified by the designer, manufacturer, or other qualified person. At a minimum this inspection shall be done annually.


1.1.18.1. The designer, manufacturer, or other qualified person shall determine inspection frequency by considering the design of the systems, the number of participant cycles, and extent of environmental impact.


1.1.19. Periodic Internal Monitoring: The organization shall implement and document an on-going system of monitoring all components at an interval specified by the designer, manufacturer, or other qualified person. 





Explanatory Note on Periodic Monitoring:


The inspector may be an employee of the owner but should have additional inspection training beyond that provided to employees who perform pre-use checks. Specifically, performing pre-use checks is part of regular operational duties and is NOT sufficient training for conducting periodic monitoring. Additionally, the in-house inspector typically has responsibility for operational decisions.


Professional Inspection Process


1.1.20. A professional inspection shall include a visual and physical inspection of low elements, high elements, associated life safety system equipment, and the condition of the environment around each element.


1.1.21. The designer, manufacturer, and/or inspector shall determine methods of evaluation. When an evaluation method requires that the inspector access a component, a safe means of access shall be available. A component shall not pass inspection until it has met evaluation requirements.





Explanatory Note on method of evaluation:


Climbing is a standard practice because it is typically the best way for the inspector to be in close proximity with the element being inspected and to handle the materials or components. Access may sometimes be limited, precluding hands-on aerial inspection and requiring the use of alternative assessment methods such as the use of binoculars, drones or other technologies. There are times when an alternative method does not provide enough information for the inspector to properly judge the condition of an item. If the alternatives are inadequate and the item is a life safety system and/or critical component, then a plan should be developed to determine their pass/fail status on the inspection report.


1.1.22. The strength of elements and structures shall be evaluated by applying accepted engineering practice for appropriate resistance to live loads and dead loads for the material under consideration (e.g. wood, steel, concrete).


1.1.23. In the absence of other supporting information, the inspector may deem proof testing or engineering analysis necessary to properly assess the strength and suitability of the design.





Explanatory Note on proof testing:


Load measurement and non-destructive testing are examples of verification techniques. 


1.1.24. Inspectors shall consult other qualified persons when issues or questions arise that fall outside the inspector’s scope of expertise.


1.1.25. Inspectors shall communicate to the owner any physical conditions that indicate improper use of elements and equipment.





Explanatory Note on improper use:


Even though a standard professional inspection excludes assessment of course


operations, improper use of elements or associated equipment may be apparent to the inspector.


1.1.26. The inspector shall immediately notify the owner when element(s) or equipment fail inspection or if there is a finding that significantly impacts the safety of the system. The inspector shall inform the owner that items which have failed inspection are to be immediately removed from service.


Documentation for Professional Inspection


1.1.27. Professional inspections shall be documented in a written report and furnished to the owner within a reasonable time subsequent to the inspection.


1.1.27.1. Required Information: The following information shall be included in the written report:


1.1.27.1.1. Inspection date(s)


1.1.27.1.2. Inspection company and inspector name(s)


1.1.27.1.3. Course installation history if available, including the original installation dates, manufacturer or entity name, and details of subsequent modifications and additions.


1.1.27.1.4. Previous inspection information if available, including the inspection entity name and date of the inspection.


1.1.27.1.5. A list of elements inspected.


1.1.27.1.6. A list of elements not inspected (if known) and explanation for omission.


1.1.27.1.7. Condition of each element at the time of inspection including a grade authorizing or prohibiting its use in that condition.


1.1.27.1.8. Concerns warranting continued observation which may be of a critical nature.


1.1.27.1.9. A list of life safety system equipment inspected.


1.1.27.1.10. A list of life safety system equipment not inspected and explanation for any omissions when apparent.


1.1.27.1.11. The condition of each piece of life safety system equipment at the time of the inspection including a grade authorizing or prohibiting its use in that condition.





Explanatory Note on optional information:


The following information should be included in the written report: 


· Minor modifications or repairs that are to be completed in a timely fashion and are not serious enough to prevent the operation of the element (for example, reattachment of a serving sleeve)


· Projected repair schedule (e.g. time frame for cable adjustment or replacement).


· Suggestions to improve the design or operation of an element considering the population served and industry advancements.


· Concerns warranting continued observation which are not of a critical nature (ground surface condition, worn stairs, compromised health and integrity of trees, etc.)


· Photographs and drawings (if available).


Site Consideration


Element Location


1.1.28. Element(s) shall be located with consideration given to their intended use and be clear of known hazards in the immediate area of the element when operated as designed and intended. Access for emergency response and rescue shall be considered as a factor in the location of the elements.





Explanatory Note to location: 


· When locating outdoor elements, the following may need to be considered: terrain and topography, weather patterns, presence of existing structures and utilities, erosion potential, accessibility, overhead and underground utilities, environmental hazards, brush, limbs, roots, stumps, poisonous plants, wild animals, poisonous reptiles, insects etc. 


· Project size, scope and character should trigger consideration for environmental impact and associated regulatory requirements. Considerations may include short- and long-term impact to surrounding environments, wildlife habitat, adjacent neighborhoods, etc. 


· Other site selection considerations include adequate space for safe operation of the element, participants and group members, access to and from elements, spotting and belaying, landing areas, pendulum or swing zones around elements when used as designed and intended.


Building and Zoning Codes by BIS shall be followed.


Access Limitation:


1.1.29. The need to limit access to elements by unauthorized personnel shall be evaluated for each element, course, or site by a qualified person. Where there is a likelihood of injury due to access by an unauthorized user, site and situation appropriate steps should be taken to identify, warn, and physically limit access to the element or course.





Explanatory Note to Access Limitation: 


Many elements, particularly those involving climbing or activity at height, would


be considered inherently dangerous if used by untrained and unsupervised persons. The designer, manufacturer, owner, and operator have the responsibility to take steps to limit access by unauthorized persons in a manner that is appropriate for the site. Access limitation may include, and not be limited to, fencing, removable components, and


disabling of element function. The likelihood of unauthorized access due to environmental, social, or physical site characteristics should be considered in determining the type of access limitation required. When appropriate, access limitations should also be evaluated and implemented during the installation process.


Element Support Structures


General Requirements


1.1.30. A qualified person shall design element support structures with consideration given to all live and dead loads so the entire system, including all constituent components, operate within the working load limit required by accepted engineering practice for the material used.


Trees


1.1.31. Strength:


1.1.31.1. Trees shall be selected based upon the expected load from element(s) and associated structures, including environmentally induced loads, multiplied by an appropriate safety factor determined by a qualified person. A qualified person shall determine the suitability of trees required to support the expected load and the need for supplementary support from guy systems.





Explanatory Note on Tree Assessment: 


Assessment of trees may involve gathering information regarding species, size, health, terrain, erosion potential and root structure. The location(s), direction, and magnitude of loading on the tree are critical considerations in proper tree assessment. Environmental loads such as those from wind and snow are part of tree assessment.


1.1.32. Environmental Condition:


1.1.32.1. Element installation and maintenance in live trees shall be performed in a manner that minimizes damage to support trees and the surrounding environment.





Explanatory Note on Tree capacity:


Design and installation techniques that are appropriate on poles and columns may be destructive to living trees.


1.1.33. Inspection and Evaluation:


1.1.33.1. A tree inspection and evaluation shall be conducted by a qualified person.





Explanatory Note on Tree Inspection:


This assessment includes, and is not limited to, health and structural impact due to defects such as dead wood, cracks, weak branch unions, decay, cankers, exposed roots, root problems, diseases, excessive lean, lightning damage, poor tree architecture, and adjacent trees. Soil analysis and the impact of soil erosion and compaction may be included in this assessment. 


1.1.33.2. The inspector may deem verification necessary to properly assess the strength and integrity of a system.





Explanatory Note on verification:


Load measurement and non-destructive testing are examples of verification techniques.


Rock and Natural Element


1.1.34. Strength:


1.1.34.1. Rock faces and other natural elements shall be selected based upon the expected load from elements and associated structures, including environmentally induced loads, multiplied by an appropriate safety factor determined by a qualified person. A qualified person shall determine the suitability of rock and natural elements that required to support the expected load and the need for supplementary support from guy systems.





Explanatory Note on Rock Selection:


Assessment of rocks and natural elements may involve checking the stability, cracks, loose fragments, weather effects, erosions. Dense and solid rocks and natural elements can provide load bearing capacity against the anticipated loads. Geological composition of the rock determines the suitability, longevity and durability of the rock for the anchoring. The location(s), direction and magnitude of loading on the rock and natural elements are critical consideration in proper assessment. Environmental loads such as those from wind are part of the assessment. Geotechnical engineers or experienced rock-climbing experts can be consulted to determine such properties.


1.1.35. Environmental Consideration:


1.1.35.1. Element installation and maintenance in/over rock and natural elements shall be performed in a manner that minimizes damage to support rock/natural elements and surrounding environment.


1.1.36. Fastener placement:


1.1.36.1. Fasteners for lifelines, guy cables, anchorages, or other critical components that penetrate the rock shall follow <<BIS Standard>>.


1.1.37. Inspection and Evaluation


1.1.37.1. On rock, the inspector shall visually inspect for cracks, fragmentation and fractures, erosion, through-splits, and other defects that may affect rock strength and integrity. Additional consideration shall be made for potential degradation of rock that affect the anchor strength and bonding that may result in loosening of hardware. Sub-grade inspection shall be done on rock and rock anchors in high stress environments using recommended techniques and at intervals determined by a qualified person.


Poles and Columns


1.1.38. Strength:


1.1.38.1. A qualified person shall specify poles or columns based on the expected load and safety factor required by accepted engineering practice for the material used.





Explanatory Note: Load capacities shall be considered as per the respective design code.


1.1.38.2. Poles and columns used as a critical element support structures shall comply with respective <<BIS Standards>>.





Explanatory Note on materials of Poles: 


Material of a critical structural components can be anything like, Wood, Metal, Fiberglass, Concrete or composites of various materials. 





1.1.38.3. Environmental Requirements:


1.1.38.3.1. When specifying poles or columns that support elements, the designer shall consider environmental factors, location, anticipated life span, compatibility of materials, etc.





Explanatory Note:  


Environmental factors include prevailing weather conditions (heat/cold extremes, wet/ dry cycles, etc.), proximity to salt spray or other corrosive atmospheric conditions, ground contact, etc.


1.1.38.4. Fastener Placement:


1.1.38.4.1. [bookmark: _Hlk138757045]Fasteners for lifelines, guy cables, anchorages, or other critical components that penetrate wood poles shall be installed at least 300 mm from the top of an unprotected pole or as per the respective <<BIS standard>>, unless there is a supplementary protection from the deterioration that normally occurs in this part of a pole.


 


Explanatory Note to Examples of fasteners:


Examples of fasteners in this application are through-bolts and lag screws. Alternatives, such as an engineered steel pole cap, may be fastened closer to the top of a wood pole because the top is protected from deterioration.


1.1.38.5. Inspection and Evaluation:


1.1.38.5.1. On wood poles, the inspector shall visually inspect for vertical checks and through-splits, horizontal cracks, decay pockets, shakes, shell rot, and other defects that may affect pole strength and integrity. Additional consideration shall be made for potential ground line decay, pole top degradation or shrinkage that may result in loosening of hardware. Sub-grade inspection shall be done on older poles or poles in high stress environments using techniques and at intervals determined by a qualified person.


Guy Systems


1.1.39. Strength: 


1.1.39.1. Guy cables (excluding ground anchors or footings) shall have the same safety factor as the lifeline(s) that they support and be based on the expected load in the guy cable.


1.1.40. Design Considerations: 


1.1.40.1. Guy systems shall be designed by a qualified person. The designer shall consider the relative support provided by structure, guys, and the interaction between them.


1.1.41. Material Requirements:


1.1.41.1. When designing guy systems, the designer shall consider the following: environmental conditions, location, anticipated life span, and compatibility of materials.


1.1.42. Ground Anchors: 


1.1.42.1. The head of the ground anchor or connecting link shall extend above the ground. The anchor shall be installed per manufacturer’s specifications and recommendations. Variations from the installation specifications for any reason shall be considered by a qualified person when specifying the anchor. Accepted engineering practice shall be followed in the verification of the anchor’s holding capacity.


 


Explanatory Note on anchor heads:


Anchor heads installed above the ground minimize corrosion and facilitate inspection of cable terminations. Ideally, anchor rods are aligned with the load so as not to adversely affect the operation of the element or compromise anchor integrity due to concentrated bending, particularly for critical guy anchors. It is understood that it may not be possible to achieve exact or even approximate alignment due to installation machinery limitations.


Critical Guy Systems


1.1.43. Determination: A qualified person shall determine if guy components and systems are to be considered critical.


1.1.44. Performance: Critical guy systems shall meet all applicable requirements of the life systems standard.


1.1.45. Testing requirements for Critical Ground Anchors:


1.1.45.1. With the exception of engineered footings or structures (e.g. formed concrete), a qualified person shall proof test newly installed critical guy ground anchors to a minimum of two times the expected load following accepted engineering practice for testing.


1.1.45.1.1. Proof tests shall be applied in the direction of the expected load and follow manufacturer’s recommended procedures. A soils investigation is required when the anchor’s capacity relies on soil conditions.


1.1.45.1.2. Proof tests shall be performed and documented by a competent person. Test documentation shall be part of commissioning documents supplied to the owner.


1.1.46. Inspection and Evaluation: 


1.1.46.1. Guy system and ground anchor inspection shall include evaluation of design, operational load in the guy(s), anchorages and connectors, ground anchor placement, all constituent components, and an assessment of any material defect, stress deformity, corrosion, pitting, erosion, ground movement, ground uplift, etc.


1.1.46.1.1. Verification:


1.1.46.1.1.1. In the absence of the supporting information, the inspector may require proof testing of existing ground anchors to properly assess their strength and suitability. Proof tests on existing ground anchors shall be done according to the Testing requirements for Critical Ground Anchors. The inspector may, at his or her discretion, alternatively recommend the installation of a redundant system. 


Existing Building and Structures


1.1.47. Structural Suitability:


1.1.47.1. Assessment of the suitability of existing buildings or structures for element support shall be performed by a qualified person.


1.1.48. Inspection and Evaluation:


1.1.48.1. Inspection and evaluation of elements on existing buildings and structures shall be performed by a qualified person and shall include investigation of structural integrity, element location, expected loads, and an assessment of any deflection and/or deformation and/or cracking in any structural member supporting an element. If any cracks or deformation are found, remedial action is required.


 


Explanatory Note on assessment of existing building and structures:


Assessment of an existing element or course in a building or structure is a specialized skill that may warrant consultation with a structural engineer or other qualified person. Assessment may include hands-on inspection and/or an “as built” construction plan review.


Life Safety System


General Requirements


1.1.49. Life Safety System Design/Installation: 


1.1.49.1. Life safety systems shall be engineered systems or be designed by a qualified person and be manufactured and/or installed by a competent person. 


1.1.50. System Integrity


1.1.50.1. Life safety systems shall be installed according to the designer or manufacturer instructions and integrity shall be assured in one or more of the following ways:


1.1.50.2. Proof testing


1.1.50.2.1. A non-destructive static test load equivalent to two times the expected load shall be applied simulating operational conditions of the system. The system is deemed to comply if no permanent deformation or displacement in anchorage or components results from the application of this load.


1.1.50.3. Specification verification


1.1.50.3.1. The components that make up the system are manufactured using an accepted, applicable and verifiable quality assurance process.


1.1.50.4. Redundancy


1.1.50.4.1. A backup (redundant component or system) is implemented that has the same safety factor as that of the primary system.


Explanatory Note to design and installation to life safety system: 


The proof testing requirement states: “a non-destructive test load shall be applied...if no permanent deformation or displacement in anchorage or components results from the application of the proof load”. Proof tests performed on anchorage placed in soft materials, such as softwood trees, may display some displacement or settle without permanent deformation or other detrimental effects to the anchorage, fastener, or material substrate. It should be verified following proof tests in these conditions that no permanent deformation has occurred.


A verifiable Life Safety System Standard describes an established standard of a kindred association which provides an equivalent level of safety. Examples may include belay anchors that meet climbing wall industry standards (CWA design and engineering standard or EN 12572).


Lifeline systems


1.1.51. Performance Criteria:


1.1.51.1. Lifeline systems that are not engineered systems shall comply with all of the following: 


1.1.51.1.1. Be designed and specified by a qualified person.


1.1.51.1.2. Be appropriately flexible.


1.1.51.1.3. Be resistant to wear, fatigue, and environmental degradation.


1.1.51.1.4. Be designed and installed in a manner that allows for inspection along the entire length of the lifeline system.


1.1.51.1.5. Be accompanied by the lifeline rope material manufacturer’s inspection and test certification or documentation. 


1.1.51.1.6. Be accompanied by the designer’s, manufacturer’s, and/or inspector’s criteria for future routine maintenance, inspection, testing, and replacement. 


1.1.51.1.7. For synthetic fiber rope and webbing, meet the requirements of the respective standard. (Rope and Webbing)


 


Explanatory Note on lifeline system performance criteria: 


Lifelines experience a range in the amount of flexing during operation based on line diameter, tension, and the type of equipment used in operation (e.g.  pulleys, brake systems). Flexible wire rope is generally recommended for wire rope lifelines. This standard also applies to synthetic fiber rope and webbing used in lifeline systems.


1.1.52. Vertical Lifeline Strength:


1.1.52.1. Vertical lifeline systems including terminations, anchorage(s), anchorage connectors, and backups shall be capable of supporting a minimum load of 22 kN without failure or shall be designed to a minimum lifeline system breaking strength of two times the expected load as determined by a qualified person. One participant is permitted at any one time on each vertical lifeline during normal operations.


 


Explanatory Note:


Examples of lifeline anchorages are: eye bolts, blot hangers, beam clamps, and slings


made from cordage, cable or chain.


1.1.53. Horizontal Lifeline Strength:


1.1.53.1. Horizontal lifeline systems including terminations, anchorage(s), anchorage connectors, and backups shall be designed to a minimum rated breaking strength of five times the expected load (safety factor of 5:1) as determined by a qualified person.


1.1.53.2. A horizontal lifeline safety factor of not less than 3:1 shall be allowable for wire rope lifelines of nominal diameter greater than 12.7 mm (1⁄2”) or die-compressed (swaged) wire rope of nominal diameter of 12mm or greater only if the design has been reviewed and stamped by a licensed professional engineer.


1.1.54. Inspection and Evaluation:


1.1.54.1. Inspection of both metallic and non-metallic rope used in lifelines shall include an assessment of the entire span, including termination points, operational wear and fatigue points. The designer, manufacturer, and/or inspector shall determine if and when additional non-destructive test methods are required in order to assess the integrity of the wire rope.


 


Explanatory Note on inspection and evaluation of wire rope :


Operational wear and fatigue points include intermediate anchorage or connectors, zipline loading and unloading areas, brake system contact areas, and areas where wire rope passes around or through another object. Self-retracting lifelines are part of an engineered system and shall be inspected according to the system manufacturer’s inspection and replacement policies.


1.1.54.2. A wire rope lifeline shall be retired from service when any one of the following occurs:


The reduction in nominal diameter due to tension, wire breaks, surface wear, metal loss, or corrosion amounts to 5% or more from the diameter measured under tension at commissioning.


· The crown (surface) wires are worn by approximately 1/3 or more of their diameter.


· There are 6 or more broken wires in one lay.


· There are 3 or more broken wires in one strand in one lay.


· There are 1 or more broken wires within one wire rope diameter of an attached fitting due to fatigue.


1.1.54.3. Lifeline system integrity shall be assessed based on the appropriateness of the termination (application) and negative effects from overloading, loss of wire/fiber rope cross-sectional area, corrosion, wear, UV exposure, kinks, core exposure, broken wires, electrical damage, vibratory fatigue damage, terminations that are cracked, worn or deformed, etc.


1.1.55. Intermediate Anchorages or Connectors:


1.1.55.1. An intermediate anchorage or connector used on a lifeline shall meet the strength requirement of the applicable standard and be designed to mitigate the potential of fatigue or other damage to the lifeline.


1.1.56. Terminations


1.1.56.1. Materials and Processes:


1.1.56.1.1. Termination materials and techniques are permitted only when it can be demonstrated by testing or documentation that all requirements of the life safety system standard are met and, additionally, that the durability, reliability, and other properties pertinent to the intended use(s) have been evaluated and determined suitable by a qualified person.


Explanatory Note on materials and techniques for terminations: 


Many different termination materials and techniques are employed on lifelines including poured zinc and resin, mechanical socket fittings, clamp plates, etc. Three common wire rope termination fittings are listed below because of specific material requirements for each.


1.1.56.1.2. Wire Rope Clips


1.1.56.1.2.1. Material: Wire Rope Clips shall confirm to <<BIS Standard>> or (US Federal Specification No FF-C-450) or equivalent standard in the jurisdiction of use.


1.1.56.1.2.2. Inspection and Evaluation: Wire rope clip termination shall be inspected for appropriateness of the termination (application) and negative effects from broken wires at the turn if the eye (if no thimble is present), corrosion, deformities, poor thread condition, nicking damage, etc.


1.1.56.1.3. Swaged Fittings


1.1.56.1.3.1. Material: Swaged fittings used to fabricate eyes or splices in wire rope shall be created using ferrules (oval sleeves) that conform to <<BIS Standard>> or (US Military Standard MS51844E) or equivalent standard in the jurisdiction of use and shall be from a material that is compatible with that of the wire rope.


1.1.56.1.3.2. Inspection and Evaluation: Swaged fittings shall be inspected for appropriateness of the termination (application), the number of ferrules employed and negative effects from broken wires at the turn of the eye (if no thimble is present), corrosion, deformities such as cracks and splits, quality of crimps, amount of compression, and material compatibility.


1.1.56.1.4. Automatic Dead ends


1.1.56.1.4.1. Automatic Deadends shall be fitted with a redundant system equal in strength to the expected load of the cable system plus applicable safety factor for the cable system and configured to prevent connection failure resulting from release (slippage) of wire rope through the device and/or resulting from bail failure on automatic deadends.


1.1.56.1.4.2. Inspection and Evaluation: Automatic deadends shall be inspected for appropriateness of the termination (application), defects, signs of wire rope release or slippage, appropriate size and type, defects and deformities in the connector, and strength of the backup.


1.1.56.2. Terminations in non-metallic Rope and Webbing


1.1.56.2.1. Allowable Techniques: Lifeline terminations in non-metallic rope and webbing shall be specified by a qualified person and created by a competent person. Acceptable termination methods include stitching, splices, knots, bends, and hitches.


1.1.56.2.2. Inspection and Evaluation: Non-metallic rope and webbing terminations shall be assessed for integrity based on the appropriateness of the termination (application) and negative effects from wear, abrasion, kinks, cuts, broken fibers, discoloration, the effect of UV exposure, age, and chemical contamination.


1.1.57.  Backup Loops: 


1.1.57.1. Any backup loops around trees shall be sufficiently loose to prevent damage to the tree surface and sufficiently taut to minimize participant fall distance should the primary connection fail.


Belay Beams


1.1.58. General Requirements


1.1.58.1. Belay Beams shall:


1.1.58.1.1. Be designed and specified for the intended use by a qualified person and have appropriate levels of rigidity, resistance to wear, fatigue, and environmental degradation.


1.1.58.1.2. Be accompanied by manufacturer’s criteria for maintenance, inspection, testing, and replacement. 


1.1.58.1.3. Be designed and configured to prevent excessive belay rope wear. 


1.1.59. Strength:


1.1.59.1. A qualified person shall specify belay beams based on the expected load(s) plus safety factor required by accepted engineering practice for the material and installation techniques used.


1.1.59.1.1. Minimum beam strength supporting multiple belay loads shall be calculated with one person load equal to 10.0 kN and each additional person load equal to 3.0 kN. The formula for computing the minimum overall capacity of a beam in kN is {(n –1) 3kN + 10kN} where n equals the maximum number of person loads.


1.1.59.1.2. For unfixed anchorages along the beam (such as on belay pipes), the above loads shall be assumed to be 1500 mm apart and as close to mid-span as possible. The resultant of the belay load(s) shall take into account the resolved angle possibilities as illustrated in Diagrams 1 & 2.





Explanatory Note: 


Design considerations include belay stations or floor anchorage positioning that affects the resolved angle of belay load(s) as referenced above. A moving anchorage belay (see Diagram 1) is a special case that will have a variable and possibly severe resolved angle.








Resolved angle is half the angle created by the rope








Resolved angle is half the angle created by the rope











Diagram 1					Diagram 2





1.1.59.2. Inspection and Evaluation: The inspector shall assess belay beam integrity by taking into consideration deflection or yielding and shall also include scrutiny of welds, connecting hardware, suspension components, damage or defects resulting from wear, abrasion, surface corrosion (rust, pitting, etc.), and corrosion of metal components.


Anchorages:


1.1.60. Strength:


1.1.60.1. Installed anchorages shall be capable of supporting a load of at least 22 kN per climber attached without failure or two times the expected load on the anchorage without causing permanent displacement in the anchorage or its components. The expected load shall be determined by a qualified person. This standard does not apply when anchorages are components of an assembly in an engineered system.





Explanatory Note on installed anchorages:  


Examples of installed anchorages are eye bolts, bolt hangers, beam clamps, and slings made from cordage, cable, or chain.


1.1.61. Inspection & Evaluation:


1.1.61.1. Engineered Anchorages: Inspectors shall follow the manufacturer’s inspection and replacement policies regarding application and retirement. 


1.1.61.2.  Bolt, Beam Clamp, and Bracket Anchorages: Inspection shall include an assessment for integrity based on the appropriateness of the termination (application), proper installation, fastener torque, negative effects from deflection, distortion, wear in the clamp or bolt or its connecting components, rust, corrosion, pitting that may affect the ability of the clamp or bolt to support the expected load, quality of welds, and misalignment with the expected load.


1.1.61.3. Concrete or Rock Anchorages: Inspection shall include an assessment of the anchorage, the embedment material, and the substratum. As many components of expansion or chemical anchorages cannot be visually inspected, the inspector shall rely on external signs of deterioration and one of the methods outlined in the system integrity standard (DPI Standard 9.1.2.). The inspector shall assess anchor system integrity based on negative effects from corrosion, wear, yielding, cracking, fracturing, or crumbling of embedment material, looseness of any anchorage component that cannot be corrected, pullout or movement of anchorage components, and age of anchorage components (relating to possible deterioration of internal components).


1.1.61.4. Screw Anchorages in Wood Products: Inspection shall rely on external signs of deterioration and one of the methods outlined in the system integrity standard (DPI Standard 9.1.2.). The inspector shall assess anchor system integrity based on the negative effects from damage due to cracks or decay in the wood around the screw, severe nicks, gouges, excessive wear or abrasion, pitting or corrosion, and tree growth that interferes with the operation of the anchor system. Conditions warranting increased scrutiny include visible yielding of the screw or anchorage, looseness of the screw in the wood, or evidence of heat damage and/or discoloration (potential causes include lightning strikes or fire).


1.1.61.5. Rope and Webbing Slings: Inspection shall include assessment of the anchor system integrity based on the negative effects from wear, improper terminations, improper positioning, or movement of the sling under load, flattening, stiffening, distortion of wires or strands, stitching integrity, signs of overloading or excessive load, and distortion or wear on structural components supporting the sling.


1.1.62. Ground Belay and Anchor Systems


1.1.62.1. Primary


1.1.62.1.1. Strength: Ground anchor systems used as anchorage for a primary belay system shall be capable of supporting two times the expected load as determined by a qualified person.





Explanatory Note on strength requirements of primary ground belay system:


Primary ground belay anchor systems are those that support the belay device


and the full load transmitted from a falling person. Some examples are belay posts (e.g. Just-Rite Descenders), utility ground anchors, foundations, floor anchorages, horizontal lifelines, and belay benches. These anchor systems are defined as “primary” because they directly connect the belay device to the load from the falling person and are critical.


1.1.62.1.2. Inspection and Evaluation:


1.1.62.1.2.1. Embedded logs or posts used as primary ground belay anchors shall be categorized and inspected as critical anchorages. When used as the belay device (e.g. a belay post), they shall also be inspected for proper belay function. The inspector shall assess anchor system integrity based on the negative effects from looseness of the post or of anchorages or anchorage connectors, rot or decay, material defects or damage and surface conditions that may cause damage to rope or other belay system components.


1.1.62.2. Secondary


1.1.62.2.1. Strength: Ground anchor systems used for maintaining belayer position or providing additional support to the belayer when belaying from a harness shall be capable of supporting the expected load as determined by a qualified person.





Explanatory Note on strength requirements of secondary ground belay anchor system: 


Examples of secondary ground belay anchor systems are those used for maintaining position or offering additional belayer support while belaying from a harness. An example includes using group members as anchors.


1.1.62.2.2. Inspection and Evaluation: The inspector shall verify that the belay anchor is appropriately configured and of sufficient mass or strength to perform as intended and shall assess anchor system integrity based on the negative effects from damage or defect to any component.


Elements Support Systems


General Requirements


1.1.63. Strength:


1.1.63.1. Element support systems shall be capable of supporting two times the expected load without causing permanent displacement in the system. The expected load shall be determined by a qualified person.


1.1.63.1.1. Critical element support cables systems shall be designed to a minimum rated breaking strength of five times the expected load (safety factor of 5:1) as determined by a qualified person.


1.1.63.2. Material Requirements: When specifying structural components, including all installation hardware and lumber products, the designer shall consider environmental conditions, location, anticipated life span, and compatibility of materials.


 


Explanatory Note on effect of environmental factors on materials:


Environmental factors include prevailing weather conditions (such as heat/cold, wet/ dry cycles, etc.), proximity to salt spray or other corrosive atmospheric conditions, ground contact, etc. Commercial wood preservatives and coatings applied by hand at manufacturer’s recommended intervals may be suitable treatments for untreated wood products.


1.1.63.3. Performance Criteria: 


1.1.63.3.1. The quality and reliability of materials shall be consistent with application and performance expectations. Critical element support systems shall meet all the applicable requirements of DPI Standard Section 9 on Life Safety Systems.





Explanatory Note:


For example, wire rope clips that conform to <<BIS Standard on wire rope clips>> or US Federal Specification number FF-C-450 or equivalent and proof tested rapid links of known quality are chosen for use on critical systems, whereas non- critical systems may use alternative components.


1.1.63.4. Inspection and Evaluation: 


1.1.63.5. The inspector shall apply the same criteria as those found in Section 9 of System Life Safety Systems for assessing and evaluating the specific materials used in element support systems. 


Platforms


General Requirements


1.1.64. Strength: 


1.1.64.1. The strength of platforms and associated components shall be determined by a qualified person applying accepted engineering practice for appropriate resistance to live and dead loads and consideration to the required capacity of the platform.


1.1.65. Design Considerations: 


1.1.65.1. Guardrails and handrails shall not be required when individuals are required to be connected to a life safety system.





Explanatory Note:


Factors such as variation in platform height, terrain features, and dynamics associated with incoming zip line riders may contribute to the underestimation of the consequences of falls from platforms. An adequate fall restraint or fall protection system needs to be available on platforms and employees trained in its proper


use whenever the potential of a fall exists. 


1.1.65.2. When platforms, including guardrails and handrails, are classified by a qualified person to be life safety systems, the criteria found in DPI Standard Section 9 (Life Safety Systems) in specifying materials, components, and systems shall be applied. This classification may be either direct or indirect through a connection to another life safety system (e.g. on the primary load path).


1.1.66. Inspection and Evaluation: The inspector shall visually assess the supports, frame, joists, decking, and fasteners used in platform construction and assess platform integrity based on the negative effects from rot and wood degradation, component defects and deformities, and overgrowth. The inspector shall additionally assess platform size and strength, construction materials and preservatives, and any other potential hazard or environmental impact.


Zip Line Systems


Brake System: 


All zip lines shall be designed and installed with an integrated brake system.


Explanatory Note on zip line break system types: 


Brake systems may arrest a participant in many ways, ranging from the use of gravity alone to sophisticated mechanical systems. Brakes are divided into two types, primary brakes and emergency brakes. Primary brakes may be either active or passive in nature whereas emergency brakes engage without input from the zip line participant.


1.1.67. General Requirements


1.1.67.1. The Brake System shall:


· Limit the deceleration of the participant so as to prevent a hazard to the participant.


· Be capable of repeated operation without permanent deformation, undue wear, or failure of any associated components or equipment.


· Arrest the motion of the participant regardless of participant orientation.


· Not inhibit the participant retrieval procedure in the event that arrest occurs before the zip line landing area is reached.





Explanatory Note on how arrest occurs:


This standard takes into account brake systems that induce pendulum swing to the participant as well as those that do not.


1.1.68. Design Consideration:


1.1.68.1. Brake Systems shall be designed by a qualified person. The design shall address


the following:


· Arrest as a critical function.


· Static, dynamic, and impact loads in worst-case situations.


· Resistance to wear and fatigue with consideration given to the anticipated use.


· Environmental factors such as extreme temperatures, wind, and weather conditions.


· The level of risk to the participant posed by the failure of the brake system or any of its components, including potential for pinching, binding, entanglement, etc.


1.1.69. Emergency Brake Requirements: 


1.1.69.1. An emergency brake shall require no action by the participant and shall either be completely separate from the primary brake or an integrated backup feature of the primary brake. An emergency brake shall be required if, upon failure of the primary brake, both of the following may occur:


· The participant arrives at the zip line landing area at a speed in excess of 6 mph (10 kph).


· The participant experiences unintended and/or harmful contact with terrain, objects or people in the zip line landing area.


1.1.70. Test Requirements:


1.1.70.1. A qualified person shall design the methods, oversee the performance, and assess the results of operational tests.


1.1.70.1.1. The following circumstances require testing of the brake systems by a competent person to determine proper system operation:


· Prior to commissioning of the zip line.


· Whenever a brake system or component is disassembled and reassembled, changed, added, or replaced.


1.1.70.1.2. All tests shall provide proof of the following:


· Brake system operational characteristics at the extremes of the design continuum for participant weight and arrival speed.


· Confirmation that the brake system performs reliably and as designed.


1.1.71. Inspection and Evaluation: 


1.1.71.1. Zip line brake systems shall be evaluated according to the manufacturer’s specifications as included in the documentation provided at the time of installation.





Explanatory Note:


A brake system inspection may require a comparison of current performance for compliance with the manufacturer’s specification. Measurements of wear in brake system components may also be necessary.


Zipline Landing Areas Shall:


· Provide sufficient space for brake system operation and dismount procedures.


· Prevent potentially harmful contact with zip lines, people, and other components with consideration given to participant orientation.


· Be free from hazards that require participant action to avoid. Objects in the zip line landing area that have the potential to harm participants shall be covered with shock absorbing material adequate for the anticipated impact.





Explanatory Note:


Hazards include platform components, participants, staff, steps, etc. 





Equipment


Scope:


1.1.72. This standard establishes requirements for life safety system equipment (hereinafter referred to as ‘equipment’) used as part of the operation of a course by participants.


General Principles


1.1.73. Understanding and Interpreting the Standard (Systems Approach): 


1.1.73.1. Courses may use equipment assembled into systems of components (hereinafter referred to as ‘system’) to achieve a variety of purposes. As such, systems may include belay systems, rope rigging systems, personal safety systems, and fall arrest systems. Unless specific editions of other standards are referenced, the current edition shall be used.


Application


1.1.74. Selection Criteria for Equipment


1.1.74.1. Design Considerations: 


1.1.74.1.1. When creating equipment systems, the qualified person shall consider the actual loads at various locations in these systems as well as conditions that may reduce the strength of components or adversely impact their performance.


 


Explanatory Note on condition that reduces the strength of a component:


An example of a condition that reduces the strength of a component is the loss of strength in a rope due to knots.


1.1.74.2. Compatibility: 


1.1.74.2.1. Individual pieces of equipment within a given system shall be compatible with other pieces of equipment in the system and shall not adversely affect the performance of the system.


1.1.74.3. Limitations: 


1.1.74.3.1. Strength and performance requirements of this standard are limited to equipment that is being used to support or arrest the fall of a single person. Higher breaking strengths or different performance criteria shall be specified by a qualified person when designing systems for multi-participant or rescue-level loads.


1.1.74.4. Guidelines for Use of Equipment: 


1.1.74.4.1. A qualified person shall specify equipment components and systems and shall document limitations of use if different from original equipment manufacturer guidelines.


 


Explanatory Note on variant use of equipment:


When variant use for equipment is prescribed, it may result in the “manufacturer” becoming the person or entity who prescribes the variant use of the equipment, with all the legal implications that this change entails.


1.1.75. Inspection and Evaluation – General


1.1.75.1. Inspection: 


1.1.75.1.1. Equipment shall be inspected at intervals specified by the manufacturer or qualified person for correct operation and function. Supporting information may include date of purchase, use logs, and other records as applicable.


1.1.75.2. Retirement: Retirement of equipment shall be determined by a qualified person in accordance with DPI Standard 13.3.1 Selection Criteria of Equipment.


1.1.75.2.1. Metallic Materials: In the absence of manufacturer’s guidance, retirement shall be based solely on an evaluation of wear, deformation, cracking, weld anomalies and assessment of its general condition.


1.1.75.2.2. Synthetic Materials: Manufacturer’s instructions and equipment implementation shall be referenced in determining synthetic material retirement. It is the inspector’s responsibility to gather information regarding equipment purchase and/or implementation dates.


 


Explanatory Note on retirement criteria for synthetic material: 


Synthetic materials such as polyamide (e.g. nylon, Kevlar, Technora) and


polyester degrade with time and use, presenting additional challenges in determining retirement criteria for equipment. Factors such as environmental exposure, stress cycling, solvent damage, and abrasion should be factors considered, amongst others, when determining the retirement of synthetic equipment. Manufacturer’s instructions along with usage history will provide a baseline for assessment of such equipment.


1.1.75.3. If the inspector is unfamiliar with a piece of equipment or its manufacturer, he/ she may choose to disclaim responsibility for that item of equipment and refer the client to the equipment supplier or manufacturer. In the instance of the inspector disclaiming responsibility for the item of equipment, the inspector shall issue a disclaimer statement to the owner.


1.1.76. Personal Safety Systems


1.1.76.1. Strength: A personal safety system shall be designed with a minimum rated breaking strength of 15.0 kN.


1.1.76.2. Freefall Limitation: The potential free-fall shall be limited to no more than 610 mm (2’- 0”)


 


Explanatory Note limitation of free-fall:


This limitation is often determined by the authority having jurisdiction


(for example, state regulators). See definition for personal safety system.


1.1.76.3. Compatibility: Individual components within a personal safety system shall be functionally and operationally compatible with all other components of the personal safety system. Compatibility shall be determined by a qualified person and may require manufacturer guidance.


1.1.77. Belay Systems and Rope Rigging Systems


1.1.77.1. Strength: Belay systems and rope rigging systems shall be designed so that the minimum breaking strength of the system is five times the expected load (safety factor of 5:1). The expected load shall be determined by a qualified person.


 


Explanatory Note on rope systems:


When creating a rope system, the designer should take into account the expected


load at different points in the rope load path and strength loss due to knots or other contributing factors.


1.1.77.2. Impact Force: Belay system and rope rigging system components shall be selected to minimize the arrest force on the participant and prevent unintended contact with the ground or other hazards.


 


Explanatory Note on designing on rope systems:


The designer of belay systems and rope rigging systems should consider rope


elongation and length of rope in service when determining impact forces and the likelihood of the participant hitting the ground or other part of the element.


1.1.77.3. Compatibility: Individual components within a belay or rope rigging system shall be functionally and operationally compatible with all other components in the system. Compatibility shall be determined by a qualified person and may require manufacturer guidance.


 


Explanatory Note on compatibility of components:


The compatibility of components in a system is essential to ensure that a system


works as intended. Examples of compatibility include the use of proper diameter ropes in belay devices as prescribed by the manufacturer. Compatibility is also meant to address material interactions, such as the use of an appropriate pulley sheave on a zip line cable. Compatibility requirements are not intended to limit the use of products from a variety of manufacturers in a particular system.


1.1.78. Connectors on Equipment Systems


1.1.78.1. Design Requirements: Carabiners, snap hooks, and rapid links shall have a minimum rated breaking strength of 22 kN.


1.1.78.2. Material Requirements: Connectors that traverse (slide) on uncoated wire rope under load shall have wear resistant (toughness) characteristics equivalent to that of the steel on the contact surface.


1.1.78.3. Quality Assurance: Connectors shall meet the requirements of and be compliant with any one of the following: ANSI Z359, CSA Z259, EN 12275, EN 362, NFPA 1983, or UIAA 121. When used as part of a fall arrest system or other mechanical safety system, the connector shall meet the requirements of one of the following standards: ANSI Z359, ANSI A14.3, CSA Z259, EN 12275, EN 362, or other applicable standard in the jurisdiction of use.


1.1.78.4. Inspection and Evaluation: The inspector shall assess the severity of any degradation on the integrity of the connector. The inspector shall assess connector integrity with consideration given to scoring, cracking, corrosion, area reduction, material incompatibility, defect in gate operation, hinge, locking mechanism, and deformation.


1.1.79. Lanyard


1.1.79.1. Strength: Lanyards shall have a minimum rated breaking strength of 22.2 kN for fall arrest systems and 15.0 kN for personal safety systems. Knots are allowable so long as the strength requirement is met and they are tied by a competent person.


 


Explanatory Note: 


Tying knots in ropes and clipping carabiners into the created loops is considered


rope rigging and not manufacturing. However, spliced terminations are considered to be manufactured due to their intended permanent nature.


1.1.79.2. Quality Assurance: Material used for lanyards in life safety systems shall comply with the requirements of DPI Standard 13.3.11.1. Inspection and Evaluation: Inspection of lanyards shall include an assessment of knots, splicing, and stitching; strength reduction from the termination; condition of the energy (shock) absorber, lanyard material, and metallic components (including built in connectors or buckles); age; and use.


 


Explanatory Note:


Self-retracting lanyards are part of an engineered system and shall be inspected


according to the manufacturer’s inspection and replacement specifications. Anchorages for self-retracting lanyards should be inspected according to Standard 9.4


1.1.80. Pulleys


1.1.80.1. Strength in a Belay System: Pulleys used as part of a belay system for an individual participant shall have a minimum rated breaking strength of 22 kN or five times the expected load as determined by a qualified person.


1.1.80.2. Strength when part of a Personal Safety System: Pulleys used as part of a personal safety system for an individual participant shall have a minimum rated breaking strength of 15.0 kN or five times the expected load as determined by a qualified person.


 


Explanatory Note consideration of zip line pulley system: 


Zip line pulleys (trolleys) may be considered to be part of a personal safety system.


1.1.80.3. Strength when part of a Rope Rigging System: Pulleys used as part of a rope rigging system to support individual participants shall have a minimum rated breaking strength of 15.0 kN or two times the expected load as determined by a qualified person.


 


Explanatory Note:


Pulleys that may be used as part of an activity and will only be subjected to static


loads use the same strength criteria as element support systems (DPI Standard 10.1.1.). An example of pulleys in a rope rigging system are pulleys in a 4:1 haul system. Pulleys that are part of the belay system may be subject to greater impact forces and therefore have a higher strength requirement. An example of this application is a cable pulley that supports a shear reduction device.


1.1.80.4. Material Requirements: Pulley sheaves shall be compatible with the other components with which they are used.


1.1.80.5. Quality Assurance: Pulleys used on elements shall meet the requirements of either the UIAA 127, EN 12278 or NFPA 1983 standard or be approved for use by a qualified person.


1.1.80.6. Inspection and Evaluation: Inspection shall include an assessment of the following: operation of moving parts; defects or damage to metallic components including scoring or grooving; loose or damaged bearings or bushings; damage to the axle or fasteners; and corrosion. The inspector shall assess the pulley’s integrity and suitability for use.


1.1.81. Belay Devices and Descent Control Devices


1.1.81.1. Performance Requirements: Belay devices and descent control devices shall meet the requirements of NFPA 1983, UIAA 129, ISO 22159 or EN 341.


1.1.81.2. Inspection and Evaluation: Inspection shall include an assessment of the following: presence of significant scoring, grooving, wear, or sharp edges; damage or defects; and improper operation of moving parts. The inspector shall assess the impact on the performance of the device from any problems found.


1.1.82. Shear Reduction Devices


1.1.82.1. Application: A shear reduction device should be used for dynamically belayed diving/leaping elements or other activities with similar dynamic features.


1.1.82.2. Strength: Shear reduction devices shall have a minimum rated breaking strength of 22 kN.


1.1.82.3. Inspection and Evaluation: Inspection shall include an assessment of the following: presence of significant scoring, grooving, wear, or sharp edges that may damage the belay line; damage or defects; proper operation of moving parts; and corrosion. The inspector shall assess the shear reduction device’s integrity and suitability for use.


1.1.83. Vertical Fall Arresters (Rope/Cable Grabs)


1.1.83.1. Selection: Vertical fall arresters shall be selected by a qualified person and be compatible with the host lifeline. When selecting a vertical fall arrester, consideration shall be given to its ability to effectively arrest a fall when used in combination with other system components (e.g. harness type and attachment location, shock absorber, etc.).


1.1.83.2. Performance Requirements: Vertical fall arresters shall be of a type that prevents accidental detachment from the rope. Vertical fall arresters shall meet the requirements of one of the following standards: ANSI Z359, ANSI A14.3, CSA Z259, EN 353, or other equivalent standard in the jurisdiction of use.


 


Explanatory Note on delayed lock-on:


When using cable grabs, the occurrence of a phenomenon called delayed lock-on


is possible and remedial action may be required. 


1.1.84. Rope and Webbing


1.1.84.1. Performance Requirements: Rope and webbing used as part of a life safety system shall be of a type specifically designed for life safety use.


1.1.84.1.1. Dynamic Rope shall meet UIAA 101 or EN 892 or be approved by the manufacturer for belaying a single person.


1.1.84.1.2. Low Stretch Rope and Static Rope shall meet one or more of the following standards: UIAA 107, NFPA 1983, EN1891 (Type A), or CI 1801 or be approved by the manufacturer for belaying a single participant.


1.1.84.1.3. Webbing (tape) shall have a minimum rated breaking strength of five times the expected load as determined by a qualified person.


1.1.85. Harness


1.1.85.1. Type: Manufactured sit, sit/chest, full body, or tied harnesses are acceptable for use by participants on courses. Harnesses shall be selected by a qualified person to be appropriate for the activity and intended use.


1.1.85.2. Fit: Harnesses shall be correctly sized and fitted based on the age, size, and body type of the individual.


1.1.85.3. Strength: Harnesses used as part of belay, rope rigging, or personal safety systems shall have a minimum breaking strength of 15.0 kN when oriented as designed. Harnesses used as part of fall arrest system shall have a minimum breaking strength of 22 kN when oriented as designed.


1.1.85.4. Quality Assurance: Harnesses shall meet performance, construction and testing requirements of: UIAA 105, EN12277, ANSI Z359, ASTM 1772, NFPA 1983 or other applicable standards or be approved for use by a qualified person.


1.1.85.5. Inspection and Evaluation: Inspection shall include an assessment of webbing and stitching, belay/rappel loops, and any metallic components including built in D-rings or buckles. The inspector shall assess harness integrity with consideration given to damage to the webbing material or stitching; discoloration or deformity of the webbing material; defective or deformed metallic components; age; and use.


1.1.86. Helmets


1.1.86.1. A qualified person shall determine whether a helmet is required and the standard the helmet shall meet. Relevant Standards may include UIAA 106, CE 12492, ANSI Z89.1 or CSA Z94.1.


1.1.86.2. Inspection and Evaluation: Inspection shall include assessment of the shell, absorption material, suspension system and fasteners, and buckles. The inspector shall assess helmet integrity with consideration given to fractures or other damage to the shell; damaged or defective absorption material including mold and mildew; defective suspension system; corrosion on metallic fasteners; broken or defective buckles; strap material condition; age; and use.


Other and Above DPI Standards following outlined standards are needed for Operation and Training.


Operation Standards


1. General Requirements


1.1. Scope


1.2. Purpose


1.3. General Principles


1.4. Application


2. Operations Management


2.1. Philosophy and ethics


2.2. Administration


2.3. Human Resource Management


2.4. Staff Competencies


2.5. Technical Competencies


2.6.  Interpersonal / Program Management Competencies


Training Standards


1. General Requirements


1.1. Scope


1.2. Purpose


1.3. General Principles


2. Training


2.1. Training Delivery Requisites


2.2. Training Documentation Requisites


2.3. Training Content Requisites






Annexure I


Terminology


· Acceptance Inspection: The final inspection of a course performed by a competent person


· upon completion of installation and prior to commissioning.


· Accepted Engineering Practice: That which conforms to accepted principles, tests or standards of technical authorities recognized by the authority having jurisdiction.


· Accessory Cord: Small diameter cordage used in a personal safety system or rope


· rigging system, but not suitable as a primary lifeline.


· Activity/Activities: Group or individual action(s) designed and facilitated to generate


· learning or specific outcome(s).


· Aerial Adventure Experience: An opportunity designed for individuals and groups to engage


· in a challenge course program, zip line or canopy tour, or aerial adventure park. Delivery of the experience may be facilitated, guided, or self-guided.


· Aerial Adventure/Trekking Park: A self-guided challenge course that is supervised and open to the


· public. Access is controlled.


· Anchor System: A system of anchorage(s) and anchorage connector(s) that provide a secure termination for a life safety system, personal safety system, belay system or rope rigging system.


· Anchorage: The terminal component of a life safety system, personal safety system, belay system or rope rigging system intended to support the expected load in the system plus the applicable safety factor.


· Anchorage Connector: An interface component that couples an anchor system or system


· component to an anchorage.


· Authority Having Jurisdiction (AHJ): Organization, office, or person responsible for enforcing legislation, the requirements of a code or standard, or for approving equipment, materials, and installation, or a procedure.


· Automatic Deadend: A type of coupling device that grips the terminated end of wire rope and attaches it to a support structure without requiring a separate step or adjustment to complete the installation process.


· Belay Beam: A horizontal structural component that supports a belay system or rope rigging system.


· Belay Device: A manufactured apparatus designed for use on a life safety rope that allows rope to be taken in, let out, and secured to arrest a participant fall. Belay devices may employ a manual brake or have an assisted braking mechanism.


· Belaying: The individual or group action of managing the tension in a life safety rope with the intention of protecting the climber at height.


· Belay System: An equipment system and corresponding techniques used to control a life safety rope connected to a participant where the rope may be taken in, let out and secured in order to protect participants at height. Included are top rope and team belay systems. Belay system components may include rope, connectors, shear reduction devices, belay devices and descent control devices.


· Brake: A device, method, or system used to arrest the motion of a person.


· Brake System: An arrangement of primary and emergency brakes that are designed to function together to arrest the motion of a person.


· Breaking Strength: The load at which a material or assembly of materials fails to support the applied force. A manufacturer’s minimum-rated strength of a material is considered equivalent to the breaking strength for the purposes of this document. Breaking strength is also known as ultimate strength.


· Canopy Tour: A guided aerial exploration or transit of the forest canopy, most commonly by means of a series of zip lines or aerial walkways with platforms.


· Challenge Course: A facility or facilities consisting of one or more elements that challenge participants including zip line tours, canopy tours or aerial adventure/trekking parks.


· Challenge Course Program: An opportunity designed and facilitated to provide participants with an adventure based learning experience that will lead to a desired outcome. The program may include high and low elements along with non-spotted activities.


· Collective Safety System: Permanent and/or temporary systems that allow free movement on an elevated surface while reducing the risk of injury from falls. Examples include and are not limited to guard rails, balustrades, fences, stairs, and safety nets.


· Commissioning: Systematic process used to verify that a newly installed or altered challenge course or challenge course element operates as intended and is ready to be turned over to the owner.


· Competent Person: A person possessing the skills, knowledge, experience, training, and judgment to perform assigned tasks or activities satisfactorily as determined by the employer, industry standards, or authority having jurisdiction. A competent person acts under the supervision of a qualified person.


· Connector: A component that is used to couple parts of a system together. Examples of connectors are carabiners, snap clips, and rapid links.


· Course: Short form for challenge course, zip line tour, canopy tour, or aerial adventure/trekking park.


· Critical: A defining characteristic of any component or system where the consequence of failure is likely to lead to serious injury or death to any person.


· Dead Load: Static forces on a structure due to the weight of construction materials, equipment, or components. These forces are, by definition, relatively constant for the life of the structure.


· Descent Control Device: A manufactured apparatus designed for use on a life safety rope for the purpose of maintaining a controlled vertical speed of descent of a person from an elevated position.


· Designer: A qualified person who specifies in detail the design and operation of a challenge course element before it is put into service.


· Dismount: The act of disembarking from an element and proceeding away from the landing area.


· Dynamic Rope: Climbing rope of kernmantle construction that has an elongation between approximately 4% and 10% under a 176 lb (80 kg) static load, enabling it to absorb the energy of a fall, therefore reducing the impact force transferred to a person and anchorage.


· Element: An apparatus that provides for a unit of activity on a challenge course. Elements may include, and not be limited to, items designed to simulate rock climbing, beams, bridges, cable traverses, climbing walls, nets, platforms, ropes, swings, towers, zip lines, or jump systems. Elements may be installed on or in trees, poles, portable structures, buildings, or be a part of a self-supporting structure.


· Element Support System: An integral part of an element intended to suspend or position components of challenge course elements. Examples include platforms, foot cables, horizontal or vertical obstacles, logs, etc.


· Emergency Brake: A brake located on a zip line that engages without any participant input upon failure of the primary brake in order to prevent serious injury or death.


· Energy (Shock) Absorber: A component with the primary function of dissipating energy and limiting the load imposed on a person’s body by the system during fall arrest.


· Engineered System: Equipment assembled and used as an integral part of the installation of a course. It is designed and used for a particular purpose and generally used as a complete assembly without substantive changes to the component parts. An engineered system is designed by a qualified person and installed and used for its designed purpose. Some examples are cable grab systems (including the grab), continuous lifeline systems, overhead beam/trolley systems, self- retracting lanyards, etc. The system is tested and labeled as a complete unit.


· Equipment: For the purpose of this standard, specialized non-consumable life safety products intended to function together to protect a participant at height. Includes both metallic items (colloquially called hardware) and synthetic items (colloquially called software) such as life safety rope, accessory cord, harnesses. 


· Expected Load: The maximum foreseeable load on a component, structure, or system during normal service as determined by a qualified person. The expected load includes wind, ice, and other environmental and dynamic loads, as well as maximum foreseeable additional loads that may be applied in emergency response or rescues. Expected load is also known as service load. 


· Factor of Safety See the definition for Safety Factor : 


· Fall Arrest System: An anchor system and equipment that arrests a free fall before the user contacts the surface below and limits the impact force experienced by the user to predefined conditions. Operational definitions for fall arrest vary across jurisdictions.


· Fall Restraint System: A device or devices, including any necessary components, for the purpose of preventing a person from reaching a fall hazard. 


· Fastener: A hardware device that mechanically joins or affixes two or more objects together. Examples are nails, bolts, screws, etc.


· Flying Fox: See the definition for Zip Line.


· Free Fall: Unrestrained motion due solely to gravity. Describes an uncontrolled


· fall before a life safety system begins to apply force.


· Guide: A staff member trained to assist, accompany, supervise, and provide instructions to participants on a zip line or canopy tour.


· Guy: A rope (either wire or synthetic) designed to limit or eliminate bending generated by horizontal lifelines and activity support systems in the pole, tree, or other support structure by transferring the load through the guy(s) to a resisting component such as a tree, dead-man, ground anchor, or other support structure.


· High Element: An element installed at a height that requires a participant to be connected to a life safety system.


· Incident: An unplanned or unintended, potentially dangerous or harmful occurrence or condition that could result in injury, illness, property damage, loss, or potential loss. A “near miss” or “close call” is considered an incident.


· In-House Inspector: The competent person who performs, manages, and documents the on-going periodic internal monitoring system at a specific site. Their scope of practice does not extend to professional or third- party inspections.


· Inspector: Individual who has the skills, knowledge, and ability to identify hazards and communicate them to the challenge course operator.


· Installer: The competent person(s) who performs the installation of the element or course.


· Intermediate Anchorage or Connector: An attachment that provides support or redirects a lifeline along a continuous length of that lifeline. An intermediate anchorage or connector may be considered critical depending on the consequence(s) of its failure.


· Landing Area: The area provided for braking, arrest, and dismount after completing an element.


· Lanyard: A component consisting of a flexible wire rope, rope, or webbing, which typically has a connector at each end for connecting the harness to a life safety system. Lanyards are often connected to other components of personal safety systems such as vertical fall arresters and energy (shock) absorbers.


· Life Safety System: A configuration of components including lifelines, belay beams, and anchorages that support fall restraint and arrest systems, personal safety systems, belay systems, and/or rope rigging systems.


· Lifeline: A component of a life safety system consisting of a flexible line designed to be oriented in either horizontal or vertical directions between appropriate anchorages. Lifelines may be made from synthetic fiber or metallic rope. Zip lines are considered to be lifelines in this standard.


· Live Load: Temporary, short duration, or moving loads, including all the variable forces within a structure. Examples of live loads would be those loads produced by a person while on the structure, including loads generated by the belay system and personal safety system. Also included are wind, ice, and other environmental loads.


· Local Operating Procedures (LOP): Written information describing the practices and procedures at a particular site. These are often based on the industry standards of practice and requirements from the designer, manufacturer, or training entity.


· Low Element: An element designed to be operated without the use of a life safety system.


· Low Stretch Rope: Rope of kernmantle construction that has an elongation greater than 6% and less than 10% at 10% of the manufacturer’s minimum rated breaking strength. This rope is often referred to as static rope and is commonly used for top rope belay systems on challenge courses.


· Manufactured: A system or subsystem that has been designed and fabricated by hand or machine to create a finished tangible product that differs significantly in form or function from the materials or components used to create it.


· Manufacturer: A person, group, or entity that creates the design and operational guidelines for, and is responsible for determining the performance criteria for, materials, components, or equipment, and the compatibility of manufactured components in, and/or installs a course.


· Minor Modification: Any change that does not alter the structural or operational characteristics of the element or device nor change its performance from that specified in the manufacturer’s design criteria. Does not require an Acceptance Inspection.


· Major Modification: Any change in either the structural or operational characteristics of the element or device that will alter its performance from that specified in the manufacturer’s design criteria. Requires an Acceptance Inspection.


· Newton (kilonewton): A unit of force in the SI system (The International System of Units), which is comparable to pounds-force (lbf), usually abbreviated to pounds (lb) in the U.S. system. 1 kilonewton (kN) = 1000 newtons (N) = 224.8 lbf.


· Operator: The person or entity directly responsible for the operation of an element, course or program.


· Organization: A business or administrative concern engaged in the administration and operation of a course.


· Owner: Person(s) with ultimate responsibility for the organization.


· Participant: An individual who uses an element or engages in a program activity under the supervision of an organization’s staff.


· Personal Safety System: A system of equipment that connects a person to an anchorage or lifeline with the intention of limiting fall distance and impact force to a predetermined maximum. Used in situations where the individual is likely to regain footing and positioning. Operational requirements for personal safety systems vary across jurisdictions.


· Positioning System: A personal safety system configured to allow a user to be positioned at height through the combined use of a tensioned rope system and balance from his/her feet. The tension in the rope prevents free fall.


· Practice Course: A challenge course with representative elements that enable participants to learn, practice and demonstrate competency in the use of applicable operating and life safety systems and equipment deemed to require practice prior to participating.


· Practitioner: A person who is trained to facilitate the activities included in a challenge course program.


· Primary Brake: The principal brake in a zip line brake system, engaged during normal operation to arrest a user’s motion. Primary brakes include both gravity assisted brakes and other brake force-generating devices.


· Professional Inspection: An inspection carried out by a qualified person to assess the condition of the course and its environment and identify any current or imminent standards deficiencies.


· Program: Short for challenge course program.


· Proof Load: The greatest load that can be applied to an item without straining it beyond its elastic limit.


· Proof Test: The test applied to a product solely to determine injurious material or manufacturing defects.


· Qualified Person: An individual who, by possession of a recognized degree, certificate, or professional standing; or who, by possession of extensive knowledge, training, and/or experience in the subject field; has successfully demonstrated ability in design, analysis, evaluation, installation, inspection, specification, testing, or training in the subject work, project, or product, to the extent established by this standard.


· Qualified Third Party: A qualified person not directly employed by the challenge course owner or by the manufacturer at the time of installation and prior to commissioning.


· Quality Assurance Process: A sequence of actions or observations taken to provide adequate confidence that a structure, system, or component will perform satisfactorily in service. Quality assurance includes quality control.


· Quality Control: A system for verifying and maintaining a desired level of quality in a product or process by careful planning, use of proper equipment, continued inspection, and corrective action as required.


· Rope Rigging System: A system of equipment and corresponding techniques used to assist a person in ascending or descending a tensioned rope. Included are rappel, ascent, and haul systems. Components of rope rigging systems may include rope, connectors, pulleys, and descent control devices.


· Safety Factor: The reserve structural capacity of a component or system beyond the working load limit. Safety factor is usually computed by dividing the catalog ultimate or breaking strength by the working load limit. It is generally expressed as a ratio, e.g., 5:1. Safety factor is also known as factor of safety.


· Sag: The vertical deflection in a horizontal line. 


· Shall: Denotes a mandatory requirement.


· Shear Reduction Device: A device that reduces the shear (cutting) force on a rope by creating a large bend radius for directional changes.


· Shock Load: A load that results from the rapid application of a force (such as impacting or jerking) or rapid movement of a static mass. A shock load significantly adds to the static load.


· Should: Advised or recommended.


· Soils Investigation: Geotechnical investigations performed by a geotechnical engineers or engineering geologists to obtain information on the physical properties of soil and rock around a site to design earthworks and foundations for proposed structures. A soils investigation includes surface and  subsurface exploration of a site. Sometimes, geophysical methods are used to obtain data about


· sites. Subsurface exploration usually involves soil sampling and laboratory tests of those soil samples.


· Spotted Activity: An activity that uses spotting to protect the participant against the consequences of a fall. Spotted activities may take place on low elements or on the ground.


· Spotting: A rehearsed technique used to reduce the risk of physical injury to a person. Typically, spotting requires no specialized equipment and involves one or more persons working together to be ready to catch, lift, physically support another, or minimize the effects of a fall if necessary.


· Staff (Staff Member): Any person with functional responsibility for the ongoing or day-to-day operation of an organization, including administrative or technical personnel, both paid and not paid.
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Continuous Bulk Conveying, Elevating, Hoisting, Aerial Ropeways and Related Equipment Sectional Committee,   MED 06





FOREWORD   





This Indian Standardwas adopted by the Bureau of Indian Standards, after the draft finalized by the Continuous Bulk Conveying, Elevating, Hoisting, Aerial Ropeways and Related Equipment Sectional Committee, had been approved by the Mechanical Engineering Divisional Council.


An aerial ropeway is a special form of transportation system where passengers/materials are carried on a tensioned wire rope supported above the ground. In ropeways handling passengers, safety, reliability, and conformance to high-quality & good industry practices are paramount for securing the safety of the users. Aerial ropeways are particularly useful in regions where the facility in surmounting natural barriers gives them a great advantage over railways or roads, both of which may need the heavy civil engineering work to secure easy gradient. They are inexpensive to maintain; pollution free; environment friendly; does not affect aesthetics; their power demand is modest; and, they are not seriously affected by adverse climatic conditions. 


Nothing in this standard is intended to contravene any provisions of the statutory regulations wherever they are in force.


Composition of the Panel-1 on ‘Aerial Ropeways’ of MED 06 responsible for the formulation of this standard is given at Annex E.





For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis shall be rounded off in accordance with IS 2:1960 ‘Rules for rounding off numerical values (revised) .  The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard. 


























Indian Standard





OPERATION AND MAINTENANCE OF ALL TYPES OF ROPEWAYS INTENDED


FOR TRANSPORTATION OF PASSENGERS — CODE OF PRACTICE





1SCOPE





This Standard covers the Standard operating procedure (SOP), safety requirements and maintenance of all types of ropeways intended for transportation of passengers.





2 TERMINOLOGY





For the purpose of this standard, the following definitions shall apply.





2.1  Ropeway—The system of overhead ropes on which carriers are used for the purpose of carriage of passengers, animals or goods and includes trestles, ropes, carrier, stations, offices, machinery and other works used for the purpose of or in connection with such aerial ropeway.





2.2 Inspecting Authority— Any competent authority recognized by the statutory regulations to inspect the aerial ropeways installation and determine its acceptability or otherwise, on the basis of this standard and compliance to prevailing statutory rules and regulations. If required, Competent Authority may hire external agencies like engineering institutions/independent experts for carrying out said inspection.





2.3Equipment/Component—Assembly or Sub-assembly of unit, parts, devices including safety devices, Drive and Tension system that have been incorporated in the Ropeway installation.





2.4Operation—Running of the system for the purpose of transportation of passengers or tests.





2.5Operator—Agency deployed for operation and maintenance of the Ropeway.





2.6Servicing—Actions intended to maintain specified condition of the system and its parts/equipment.





2.7Standard Operating Procedure—Procedure established by the Operator or any Competent Authority to be followed by operating personnel to ensure safe and trouble free operation of the installation.





2.8Inspection—Action intended for assessing the actual condition of the installation or its parts/components as also conformance with the specified performance. 





3 REFUSAL OF RIDES





3.1Rides may be refused to





Persons who behave in a way that could endanger his own safety or safety of other passengers or the equipment. 





4	STANDARD OPERATING PROCEDURE (SOP)





4.1	Safety





In addition to General safety rules as described in relevant Indian Standards, the following safety measures shall be taken:





a) Deployment of trained operating personnel;


b) Availability of simple and clear operating instruction (Manual);


c) Ensure wearing of proper personal protective(PPE)– Helmet, Safety shoes, 


gloves, identification badge etc.;


d) Ensure availability of medicalfacility (First Aid, oxygen cylinder at altitude above 


	12000 feet), signage, safetyinstructions, information or means of communication at 	various points of use;


e) Prevent entry and movement of passengers to the areas not designated for public 


        Use; and


f) Ensure availability of safety measures as defined in the Ropeway Standards.





4.2Operating Conditions





4.2.1Passenger transportation service shall take place only when the Ropeway In-charge or the person designated by him is present at the installation.





4.2.2Before starting daily operation, a check must be made on the condition of the ropeway as per preset daily checklistincluding a test run encompassing the following and a record for the same must be kept: 





a)  the required minimum clearances from stationary structures are obeyed;


b)  the position of the hauling rope and the rotation of the sheaves / rollers on the trestles 


	are normal and there are no unusual noises / vibrations;


c)  opening and Closing of the Grips are effective; and


d)  all safety units are active and/or in operating conditions.





4.2.3 The Ropeway operation for passenger service shall be started only with the agreement of the Upper and Lower station operators and receipt of “All clear” message. 





4.2.4 Whenever a cross-wind makes the cabins sway intolerably, the system operation should be temporarily stopped. Similar action should be taken upon the arrival of a storm, or whenever there is fear for the safety of the installation.





4.2.5 No operation shall be carried out in complete darkness. If it is required, the stations and the trestles must be adequately illuminated.





4.2.6 If the system operation is interrupted by safety devices or technical problems, the cause must be eliminated and a check must then be carried out to ensure that functioning is normal. 





4.2.7 If a fault cannot be eliminated within a time acceptable to passengers who find themselves on the route and if it is not possible to set the Ropeway installation in motion, passenger rescue must be proceeded with.  





4.2.8 Rescue operation should be carried out by trained personnel only and with utmost safety.





4.2.9Goods may be transported in separate goods cabin only if:





a) the weight does not exceed 10 percent of the equivalent passenger load;


b) the space taken by the load is compatible with the clearances;


c) the load is adequately secured against undue movement; and


d) the passengers are not unduly inconvenienced by the stops needed for loading and unloading.





4.2.10Before leaving a station, the personnel must close the entrances and exits, as well as attach appropriate “NO ENTRY” sign.





4.3	Passenger Information





Information Board containing directives / regulations, Dos and don’ts, tariff plan, opening and closing time etc. shall be provided in a clear and simple, mono or bilingual text, clearly readable and displayed in a conspicuous location that passengers can notice before entering into the Plant building. Entry and Exit as also forbidden areas shall be marked prominently by appropriate notice/signage.





4.4	Duty and Responsibility of Operating Personnel





4.4.1	Ropeway in-charge





During operation, the in-charge or his designated personshall be present at the installation and shall be responsible for:





a) Total administration of the installation – both technical and commercial;


b) Operational safety including that of operators and service personnel;


c) Deployment of operating personnel at respective area and for assigned duty;


d) Ensure implementation of set instructions and procedure for operation and maintenance including any supplementary instruction;


e) Training of operating personnel on continual basis;


f) Plan requirement of spares and ensure their availability as per plan;


g) Oversee that operational records are properly maintained;


h) Decide on what measures to take in the case of a breakdown or  prolonged stoppage of the installation;


j) Ensure fixing of proper signage, instruction boards, display etc for the passengers and their maintenance;


k) Ensure that the installation as a whole and the equipment in particular do not become a source of any kind of pollution beyond the limit permissible by local regulations;


m)    Decide and prominently display a Time Tableon availability of service – Opening and


	Closing time and closing days;


     n)  Ensure enforcement of prevailing statutory laws, rules and regulations including labour


	laws;


	p)  Maintaining close liaison with competent authority in the event of any accident, law and


	order problem, labour unrest, natural calamity etc;


q)	Maintenance, Updation and Safe custody of following documents (as applicable)


1) Installationpermit / agreement;


2) land lease / acquisition document;


3) clearance document from all statutory authority;


4) acceptance / Fitness certificate;


5) all test and calibration reports;


6) operation log and event logincluding accident, if any


7) parts drawing/documents;


8) operationand maintenance Manual and instructions;


9) maintenance schedule and records;


10) staff record including competence assessment and improvement;


11) contact details of nearby Doctors, Ambulance service, Hospitals;


12) Medical care unit, Police, Fire station, Local Administration ; and


13) any other related and important documents.





4.4.2 Operating Personnel





Operating personal shall carry out the tasks entrusted to them by the Ropeway In-charge and shall follow his instructions as under:





a) Safe operation;


b) Carrying out the operating checks specified in 5.2.3 and 5.2.4;


c) Maintain and Update operational Log book;


d) Regulate the admission and transportation of the passengers and loads in accordance with 3and 4;


e) Help passengers, whenever needed, board and alight from cabins quickly and  Safely; and


f) Inform the Ropeway In-charge as soon as possible if any abnormalities (smoke, sound, vibration etc.) is noticed and await instructions. However, in an emergency, they shall take appropriate measures or stop the system.





4.5Normal Operation





After the checks stipulated in 4.2.2 are satisfactorily done, passenger transportation shall be started and continued as per scheduled hours of operation provided the operators are stationed at their assigned position and in a state of performing their respective duty as defined in 5.4.1 and 5.4.2, weather and visibility conditions are good and wind velocity within design limit. During operation, the operating personnel shall keep a continuous careful watch on the correct functioning of the equipment. At the end of operation for the day, they will ensure that there are no passenger on line or at stations and entry is closed.





4.6	Abnormal Operation 





The following may be considered as abnormal conditions:





a) Heavy rain or snow fall;


b) High wind or storm that are impending;


c) Poor visibility;


d) Failure of Power supply;


e) Excessive wear in wearable parts that crossed acceptable limit; and


f) Malfunction of some safety and monitoring devices.





Ropeway operation may be continued in the above condition provided they do not pose any risk to passengers or installation. Otherwise services shall be stopped and passengers on line evacuated. Operation with alternate monitoring devices or manual monitoring permitted.





4.7	 Unscheduled Stoppage





If the Ropeway is stopped unscheduled through manual or automaticenergy stationor if there is a disruption of service, the reasons shall be investigated by the operators and remedied wherever required. If it is felt that such remedial measures shall take a long time, passengers shall be informed and requested to keep calm. For suspected prolonged stoppage, passengers on line shall be evacuated and operation suspended.





4.8	Checks During Operation





Ropeway in–charge or any competent operator shall conduct, time to time during operation, a careful inspection of the entire installation whether the Operating condition stipulated in 5.2 or other stipulations contained in this code are met and maintained or any abnormalities occurring. If any violation is noticed, the operation shall be suspended and the fault remedied before resumption of operation.





4.9	Accident





If an accident happens resulting in injury to passengers, they shall be provided medical attention as fast as possible, either on site or at the nearest care center.





4.10	Fire Prevention





Each Station shall have minimum measures (Dry Powder type Fire extinguishers, Sand basket etc.) as per statutory rulesprevailing in that area for combating any incidence of Fire. The operators shall be trained to use them. The units shall be replaced immediately upon use or expiry of useable date.





5 MAINTENANCE





5.1General





The following minimum requirements shall generallyapply in conformity with the Standards listed in AnnexA.A Preventive Maintenance Schedule (PMS)shall be drawn up and kept up to date. It shall take into account the required periodic inspections and maintenance operations set out in 5.2 and 5.3. A suggestive PMS is provided in Annex B.





a) A clear& transparent Format for maintaining records including Break-down maintenance shall be prepared and made available to the maintenance personnel for keeping records.SuggestiveFormatsare given in AnnexCand AnnexD respectively.


b) Theperiodic inspections andmaintenance operations shall be accordance with the PMSand Formatwhich contain the reference values andPermissible tolerances, as well as the frequency of replacement for the components.


c) The specifications and defect acceptance criteria for visual inspections and non-destructive testing shall be indicated in the PMS.


d) The report on each maintenance operation shall be confirmed by the signature of the person carrying out the work. 


e) Maintenance work carried out on safety components in accordance with schedule mentioned in the maintenance planshall be inspected by a second person authorized by the Ropeway In-charge and the inspection confirmed by that person’s signature.


f) Necessary tools in good working condition shall be available at the installation.Also theweights required for loading the carriers when carrying out braking tests shall be kept ready in a conspicuous place. 


g) The required spare parts, in a good useable condition, shall be properly stored so as to avoid damage / deformation / deterioration in a prominent and designated place in the vicinity of the installation and shall be readily available. For requirement of capital spares like Motor, Gear Box, ropes, Control drive, Drive and Return sheaves, Main drive shaft, Saddles, Brake units etc, O&M manual shall be referred.


h) Lifting equipment, ropes etc., shall be kept in good condition and their permissible load shall be indicated.


j) The equipment necessary for line maintenance and the protection of workers shall be provided.


k) The special operations to be carried out on the ropes at regular intervals (for example, the renewal of sockets and the displacement of track ropes or grips), are to be carried out in accordance with applicable standards.





5.2Inspection





5.2.1General





a) Inspection shall encompassphysical measurement, examination and assessment of the actual condition of the installation;


b) Inspections shall be carried out periodically at daily, weekly, monthly, yearly intervals as per maintenance plan set in 5.1;


c) The results of the inspections shall be recorded in writing ina set Format as suggested in Annex B and AnnexC;


d) If deviations from the specified condition are found, necessary corrective measures shall be taken immediately and repeat inspection shall be carried out.The installation as a whole and its parts/equipment shall be continuously monitored to ensure safe operation and long life;


e) Immediately after occurrence of any accident, heavy storm or rain, snowfall and earthquake, the installation shall be inspected thoroughly;and


f) All measuring/inspection instruments shall be kept calibrated all the time and certificates shall be maintained.


5.2.2Daily Inspections





Daily inspection of the items shall be carried out as per set plan and findings as also action taken shall be recorded in a format. A suggestive format is given in 


AnnexC.





5.2.3Weekly Inspection





Weekly inspection of the items shall be carried out as per set plan and findings as also action taken shall be recorded in a format. A suggestive format is given in 


AnnexD.





5.2.4The monthly inspections shall include the following:





a) Performance of Coupling/Un coupling devices and conformance of relative position of Track rail, rope, hold down, side track etc. to the design values;


b) Performance of the Drive Unit – main and auxiliary including operation of over speed preventer/monitor;


c) the external condition, position and fastening of the rollers, sheaves and Tension devices;


d) Smooth movement of cabinsand tow-hangers at entry, exit, inside the station and in the parking;


e) Performance ofthe brakes and condition of brake linings/pads. Measurement of stopping distances with empty cabin or tow-hangers and compare with preset value;


f) the manual operation of onboard brakes, with the installation stationary and the consequential operationof the corresponding switches;


g) the external condition of the carriers, door fastenings and locks, opening and closing devices, safety barsand tow-hangers;


h) theelectrical safety devices; and


j) Condition of the Trestle Mounts, Line Sheaves, Track Rope saddles, Rope catcherand Guard, Cabin guides, Limit switches 











5.2.5Inspection inthe Case of Intermittent Operation





If operation is intermittent, periodic inspections need not be carried out during the period of stoppage, inaccordance with the following principles:





a) if operation is interrupted for a period of more than seven days, resumption of operation shall be preceded bya weekly inspection in accordance with 5.2.3;


b) if operation is interrupted for a period of more than 1 month, resumption of operation shall be preceded bya monthly inspection in accordance with 5.2.4; and


c) if operation is interrupted for a period of more than 6 months, resumption of operation shall be precededby an annual inspection in accordance with 5.2.7.





5.2.6Annual Inspections





5.2.6.1   General conditionof the installation by visual examination





a) Damage /deterioration of anystructures due to the effects of accident and/or abnormal operation, frost, falling stones, snow creep, foundationsettlement or similar actions;


b) Inspection of foundations for any crack, damage, tilting including the state of anchor bolts;


c) Inspection of ground anchors.





5.2.6.2Ropes





a) Electromagnetic test of the ropes in accordance with MRT Standard (under print); and


b) Visual check of the rope end fixings; andVisual check of the signaling cables, their supports, connections and fastenings.





6CARRIERS AND TOW-HANGERS





6.1Visual check of each carrier or tow-hanger, including suspension,Carriage and Hanger. At least 20 percent of the grips shall be subjected to visual check in the dismantled condition and recorded with an identification no. so as interval between consecutive checks ofeach grip does not exceed 1 year. The checks and operating tests of the grips shall be in accordancewith the supplier’s instructions.





6.2 All grips are to be tested once a year for resistance to slipping at the minimum required slipping force, except for grips for ski-tows.





7 MISCELLANEOUS





The following visual checks shall be carried out periodically:


a) fire protection equipment;


b) first-aid equipment; and


c) special tools.








8NON-DESTRUCTIVE TEST





Grips, Drive, Return/Tension shafts, Anchor pin and line pedestal shall be submitted to non-destructive tests according to a programme suggested below:





8.1All grips annually; and





8.2 100 percent of all other item mentioned above at least once a year. [to be reviewed with Annex B]





Table 1Proposed Non Destructive Testing Schedule to Enhance Safety


(Clause )





			Sl No.


			Item list


			Visual testing


			Ultra Sonic Testing 


			Magnetic Particle Testing / Dye Penetration Testing





			


			


			Unit


			Third Party


			Third Party


			Third party





			


			


			Daily


			Half Yearly


			Annually


			Half Yearly


			Yearly


			Half Yearly


			Annually





			(1)


			(2)


			(3)


			(4)


			(5)


			(6)


			(7)


			(8)


			(9)





			i. 


			Cabin Hanger 


			√


			√


			√


			


			


			√


			√





			ii. 


			Carriage / Grip / parts


			√


			√


			√


			√


			√


			√


			√





			iii. 


			Cabin top bracket


			√


			√


			√


			


			


			√


			√





			iv. 


			Drive sheave shaft


			


			


			√


			


			√


			


			√





			v. 


			Return sheave shaft


			


			


			√


			


			√


			


			√





			vi. 


			Tower Pedestal


			


			


			√


			


			√


			


			√





			vii. 


			Pair/ Quad/ Mount beam spindles


			


			


			√


			


			


			


			√





			viii. 


			Line sheave spindles


			


			


			√


			


			


			


			√





			ix. 


			Tension sheave pin 


			


			√


			√


			


			√


			


			√





			x. 


			Thimble pin (Tension Rope end)


			


			√


			√


			


			√


			


			√





			xi. 


			Haulage Rope


			Annual NDT after 2 years of installation











Note - Notwithstanding the tests of the different components as stated above, the drive/return sheave shall be replaced after a certain hours of operation. The hours of operation can be worked out as (10 hours × 350 days×10 years) = 35000 working hours.








9   REPAIR





9.1 Any repair work shall be recorded in writing and filed. The person carrying out the work shall certify that he has carried it out in accordance with the applicable requirements and shall immediately inform theRopeway In-charge.





9.2 Before undertaking the repair of any damage, its origin shall be determined and the initial cause shall, whenever possible, be eliminated beforehand; when this cannot be done, appropriate compensatory measures shall be evaluated.





10 Manual Rescue Requirements


For the list of equipments and other requirements for manual rescue Annex H shall be reffered.


The rescue time may be defined by the inspection authority for each ropeway at the time of inspection by carrying out the mockdrills. The rescue time shall not be more than 4 to 6 hours.
























































Annex A


(Clause 5.1)





List of Indian Standard





			IS No.


			Title





			IS 5228 : 2017


			Continuous movement Monocable Ropeways with fixed Grips – Code of Practice





			IS 5229 : 2017


			Continuous movement Monocable Ropeways with Automatic Grip – Code of Practice





			IS 7649 : 1975


			Glossary of terms used in connection with Aerial Ropeways and Cableways





			IS 5230 : 2017


			To and Fro (Jig back) movement Bi-cable Ropeways – Code of Practice





			IS 16620 : 2017


			Jig back movement Monocable Ropeways with Fixed Grips – Code of Practice





			IS 16623 : 2017


			Pulsated movement Monocable Ropeways with Fixed Grip – Code of Practice







































































Annex B


(Clause 1)





 Preventive Maintenance Plan and Schedule (PMS)





(Suggestive)





			PRIVENTIVE MAINTENANCE SCHEDULE - DAILY





			S No


			ITEM


			WORK TO BE DONE





			1)


			Cabin, Hanger & Grip


			Visual check against any damage, breakage, missing or loosen bolts/ nuts, lock pin, cleanliness.





			2)


			Abnormal sound or vibration


			Search to find cause.





			3)


			Operation of Brakes


			Visual check against any abnormalities or heating of thrustor, Power pack components.





			4)


			Drive, Return Sheave bearings, Motor bearings


			Feel by hand. If felt over-heated, check with thermoster.





			5)


			Diesel Engine


			Visual check for Oil level, Radiator water level, Battery water level and Terminal condition.








			6)


			Diesel Generator


			Visual check for Oil level, Radiator water level, Battery water level and Terminal condition.


Output power voltage





			7)


			Safety Switches at Stations and Line 


			Check tightness of Bolts as also desired performance.


















































			PRIVENTIVE MAINTENANCE SCHEDULE — WEEKLY





			Sl No.


			Item


			Work to be Done





			1) 


			Drive sheave liner


			Check wear and tear at both stations 





			2) 


			Return sheave liner


			





			3) 


			Service Brake Liner


			





			4) 


			Emergency Brake liner


			





			5) 


			Coupling Bolts, Bush, Chain link


			


Check condition/ tightness in static condition 























			6) 


			Main Motor fixing Bolts


			





			7) 


			Rescue Motor fixing bolts


			





			8) 


			Cardon shaft fittings


			





			9) 


			Drive / Return Sheave all joint bolts


			





			10) 


			Gear ring and drive sheave connecting bolts


			





			11) 


			Main gear box fixing bolts


			





			12) 


			Rescue engine fixing bolts 


			





			13) 


			Drive bed foundation / fixing bolts


			





			14) 


			Tensioning hydraulic pack assembly


			





			15) 


			Station all limit switch fixing bolts


			





			16) 


			Rope in position on Drive & Return sheave


			Adjust if required.





			17) 


			Locking / Unlocking Module


			Check relation between Rope, Rail, Side Roller track etc. and adjust to the limit as specified in Manual.





			18) 


			Operation of Grip Testing Device


			Check tightness of Bolts





			19) 


			Greasing at tension trolley track


			Apply grease, if dry.





			20) 


			Tyre pressure for Cabin Hauler


			Check with the limit specified in the Manual and refill, if necessary.





			21) 


			


			





			22) 


			Station structural / monorail fixing bolts


			Check condition/ tightness in static condition





			23) 


			Guide for cabin movement at station 


			Check for proper functioning





			24) 


			Tower foundation and joint bolts 


			Check condition/tightness in static condition





			25) 


			Ladder and structural bolts 


			





			26) 


			Line sheave alignment with respect to rope 


			Adjust, if required.





			27) 


			Lighting arrester fixing 


			Check condition at line 





			28) 


			Anemometer fittings 


			





			29) 


			PA system 


			





			30) 


			Condition of earth pits / pouring of water 


			Visually / Water pouring 





			31) 


			Firefighting system


			Check condition 





			32) 


			CCTV auto backup working 


			





			33) 


			All PA speaker at station and line 


			





			34) 


			Main Rope including splice zone 


			Feel by hand throughout the length wearing safety gloves against any wire breakages, kink etc.





			35) 


			Line signal cable and catenary rope


			Check condition and sag














			PRIVENTIVE MAINTENANCE SCHEDULE – MONTHLY





			Sl. No.


			ITEM


			WORK TO BE DONE





			1) 


			H. Rope lubrication of splice knots


			Lubrication





			2) 


			Check main motor electric connections


			Tightness by spanner





			3) 


			Check earth resistance at main motor


			Megger >15 Ohm





			4) 


			Emergency brake - gap between pad and bull wheel / Disc


			Set as per manufacturer’s recommendation





			5) 


			Emergency brake, brake linear thickness


			Replace as per manufacturer’s recommendation





			6) 


			Service brake - gap between linear & disc


			Set as per manufacturer’s recommendation





			7) 


			Service brake linear thickness


			Replace as per manufacturer’s recommendation 





			8) 


			Emergency braking testing 


			Braking test with empty cabins, check recorded deceleration curve.





			9) 


			Service braking testing


			





			10) 


			Emergency engine drive test run


			Whole cableway 





			11) 


			Emergency electric drive test run 


			Whole cableway 





			12) 


			Line sheave and its pedestal / bracket 


			Greasing 





			13) 


			Line sheave assembly connecting bolts of side plates 


			Tighten, if required preferably using torque wrench 





			14) 


			Line sheave linear of rope grove 


			Check wear whether exceeded permissible limit as specified in the manual. Replace, if required 





			15) 


			Check joint bolts of tower to tower head


			Tightness by spanner 





			16) 


			Drive/PLC panel all internal connections 


			Check continuity as per circuit 





			17) 


			Components condition in drive/PLC panel 


			Visual 





			18) 


			Cleanliness of drive panel 


			Visual 





			19) 


			Earth resistance at drive panel 


			Megger, >5 Ohm





			20) 


			Components Em. Motor drive panel


			Visual / condition 





			21) 


			Insulation/Earth resistance of tall electrical components — between phases and phase to earth 


			Check using megger 




















			PERIODICAL MAINTENANCE SCHEDULE - HALF YEARLY





			Sl No.


			Item


			Work to be Done





			1) 


			Hauling rope clean


			Manually





			2) 


			Main gear box oil


			Oil consistency (WDA)





			3) 


			Main motor cooling fan electrical connection


			Proper tightness





			4) 


			Emergency Engine drive & gear box oil level 


			Check visually





			5) 


			Emergency Motor drive gearbox oil level


			Check visually





			6) 


			Tension carriage check bolted connection


			Tightness by spanner





			7) 


			Tension carriage wheel bearing 


			Greasing of bearing eye





			8) 


			Check Rope clamp force 


			Use hydraulic tools





			9) 


			Cabin doors rubber profiles


			Visually





			10) 


			Hanger arms check bolted connection


			Tightness by spanner





			11) 


			Check joint bolts of tower head to platform


			Tightness by spanner





			12) 


			Measurement of tuck points in, Splice zone


			Manual by tape











NOTE — The above list is suggestive. However, Engineer In charge may modify the same as per the requirement of exact type of ropeway 


systembeingmaintained.












Annex – C


Format for Daily Maintenance Record


(Suggestive)





			DAILY CHECK REPORT


			Passenger ropeway


			





			Date:                                                     Day


			


			Sr. No.:





			Activity & Location


			Instrument/Tools


			Item/Equipment & Observation





			Attended By


			Activity & Location


			Instrument/Tools 


			Item/Equipment & Observation


			Attended By





			





Check all Cabin, Hanger & Grip assembly


			





Visually / by working


			Cabin Door Lock Working


			


			


			Check tensioning system at Drive Station


			Trolley position  (Inch) / Pressure Bar/ Visually


			From back stopper


			No load


			


			Full load


			


			





			


			


			Cabin cleaning & all parts fitting


			


			


			


			


			From front stopper


			No load


			


			Full load


			


			





			


			


			Cabin & H-bracket fitting


			


			


			


			


			Pressure gauge


			No load


			


			Full load


			


			





			


			


			H-bracket & fitting


			


			


			


			


			Tension Cylinder & Hydraulic pack motor working


			


			





			


			


			Cabin Grip assembly condition


			


			


			ELECTRICAL CHECK





			Temperature in running condition


			Main supply (V)


			





Visual / Existing Meter / Indications


			R-Y


			


			Y-B


			


			B-R


			


			





			Ambient temp


			Non-Contact  Thermometer


(In  oC )


			L/Stn


			


			U/Sn


			


			


			Main motor current


			


			Starting


			


			No load


			


			Full load


			


			





			Main Motor


			


			Drive End


			


			Body


			


			


			Panel healthiness


			


			SSB-1


			


			SSB-2


			


			SSB-3


			


			





			Cardan shaft


			


			Motor side


			


			GB side


			


			


			Ropeway speed


			


			Run speed(m/s)


			


			Crawling Speed(m/s)


			


			





			Main gear box


			


			Input


			


			Output


			


			


			MOTORS


			Main


			Blower


			Rescue


			Oil cooler 


			Hyd. Tn.


			Brake


			





			


			


			Body


			


			Oil


			


			


			All fixing bolt


			





Visual/


Paint


mark


			


			


			


			


			


			


			





			MGB cooler motor


			


			Body


			


			Pump


			


			


			Earth connection


			


			


			


			


			


			


			


			





			Drive Sheave bearing


			


			Top


			


			Bottom


			


			


			Cleanliness


			


			


			


			


			


			


			


			





			Rtn. Sheave bearing


			


			Top


			


			Bottom


			


			


			Fixing & Connection


			


			Bull wheel Encoder


			


			Rope Encoder


			


			





			Hydraulic Tn. Motor


			


			Body


			


			


			CABIN RUNNING IN LINE





			Safety brake motor


			


			Body


			


			


			W1


			W2


			W3


			W4


			B1


			B2


			B3


			B4


			


			


			





			Service brake motor


			


			Body


			


			


			Y1


			Y2


			Y3


			Y4


			G1


			G2


			G3


			G4


			


			


			





			MAIN GEAR BOX


			Rescue equipment 


			


Visual / 


In position


			U/Stn


			


			Line


			


			L/Stn


			


			





			Check in running Condition


			By hearing


			Noise/Vibration


			


			


			


QRT


			


			


Upper station


			


			


Lower Station


			


			





			


			Visually


			Temp. sensor fittings & working


			


			


			





Cumulative Ropeway running Hrs.


			For the day


			


			


			SHEAVE LINER REPLACED IF ANY 





			


			Visually


			Oil Leakage


			


			


			


			For the week


			


			


			Sheave No.


			





			


			Visually


			Fdn./Fixing Bolts Paint mark


			


			


			


			For the month


			


			


			


			





			LINE


			


			From 1st April


			


			


			


			





			Wind speed (Km/Hr.)


			Maximum


			Tower-6


			


			Tower-7


			


			Remarks:





			


Line Sheave liner


			


Visually


			Noise & liner condition


			


			


			


			





			LPS & Signal cable


			Visually


			Fixing at tower


			


			


			


			





			Cable station guide


			Visually


			L/Stn


			


			U/Stn


			


			





			


DETAIL OF ROPEWAY RUNNING HOURS


			TOTAL


			Mark [√] for OK,[X] for defective, readings, initials wherever applicable in 





			Power supply


			


			


			PREPARED BY


			PI SIGN


			UNIT HEAD SIGN





			


			


			


			


			


			





			AC Rescue drive


			


			


			


			


			





			Diesel engine drive


			


			


			DATE


			


			TIME


			




















Annex – D


Format for Monthly Maintenance Record


(Suggestive)





			


WEEKLY CHECK REPORT





Year ………… to ……………….





From ………..  to ……………… 





			


PASSENGER ROPEWAY


			





Sl. No………





			ACTIVITY & LOCATION


			INSTRUMENTS/ TOOLS


			ITEM


			ATTENDED BY


			ACTIVITY & LOCATION


			INSTRUMENTS / TOOLS


			ITEM


			ATTENDED BY





			





Check wear & tear at Both Station


			








Visual


			


        Drive sheave liner





        Return sheave liner





        Service Brake liner





        Emergency Brake     


        liner


        Chain and Link of    


        chain coupling


			





























			





Check tightness at stations and Line


			








Spanner / Visual Paint mark


			


For two tower  





         Sheave axel, rocker &


         suspension bolts


         Tower foundation & joint bolts


         Ladder and Structural bolts


          Break fork mounting bolts


			





			
































Check condition/ tightness in static condition at Drive station


			






































Spanner / Visual Paint mark 


			


         Main Motor fittings





         Rescue Motor  fittings            


         and triple chain





         Cardan shaft fittings





          Drive Sheave all  joint 


          bells





          Gearing and drive 


          fixing bolts 





          Main gear box fixing 


          bolts 





          Rescue engine fixing


          bolts & triple chain





          Drive bed foundation /   


          fixing bolts





         Brake hydraulic pack 


         assembly fittings





         Service brake  


         Assembly Emergency    


         brake assembly





         Tensioning hydraulic    


         pack assembly





        Station structural /   


        monorail fixing bolts


			

















			


Tightness in static condition at Return Stn


			


Spanner / Visual Paint mark


			


Return Sheave all joint bolls





       Station structural bolts 


			





			


			


			


			


			





Check condition 


			





Visual / by operating 


			


Firefighting system 





        CCTV auto backup working





        All PA speaker at station and         


        line


			





			


			


			


			


			











Chick in line/both stations


			














Visual


			


Rocker and Line sheave          


        alignment w.r.t. Rope





        Rope in position on Drive &


        Return sheave





        Check tightness of cabin grip          


        bolts 





       Greasing at tension trolley track 





        Station all limit switch fixing  


        bolts 


			





			


			


			


			


			


Check Breakage/ Deformation


			





Visual


			


         Splice Zone of Haulage rope at  


         0.3mtr./sec.


         Line signal cabe & calenary 


         rope


			





			


			


			


			


			




















Check dimension 


in static condition 


			


























Vemier


			


TUCK POINTS DIMENSION 


(In mm)


			





			


			


			


			


			


			


			


1)


			


2)





			


3)


			





			





Check condition at line


			








Visual/ Tightness


			        Lightning arrester  


        Fixing


       Tower communication 


        junction box (Inside)


       Anemometer fittings at             


       Tr.6 & Tr.7


       Sound horn fittings at 


       Tr.5, Tr.6 & Tr.7


			


			


			


			


			


			


			





			


			


			


			


			


			


			


4)


			


5)


			


6)


			





			








Check at Both stations


			


Manual


			Condition of earth pits /          


        pouring of water


			


			


			


			


Many Point dimension (In mm)


			


			





			


			


Spanner / Visual Paint mark


			  Top & guide for cabin 


        movement at Slaton  





       Cabin lock-unlocking              


        guide fixing bolts


			


			


			


			





Normal dimension (In mm)
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ANNEX H


(Clause )


MANUAL RESCUE OPERATION





H-1 MANUAL RESCUE SYSTEM





In case, the operation of ropeway is not possible using main drive or emergency drive (Rescue engine emergency drive and AC rescue emergency drive) due to any reason, Ropeway in-charge will decide and pass necessary instructions for the manual rescue of the passengers.





H-2 RESCUE TEAMS





a) Depending of terrain and ropeway span, rescue plan should be developed at the time of first commercial start of a ropeway to minimize the rescue time.


b) Multiple teams keeping in view the ropeway requirement should be constituted.


c) Regular training should be conducted for existing and new employees.


d) Teams/team members should be assigned responsibilities based on their skills and trainings.


e) Rescue plan should be updated regularly based on new advancements.





H-3 RESCUE EQUIPMENT





a) Sufficient rescue equipment should be available in ropeway for conducting rescue in time and safely.


b) Rescue equipment should be inspected regularly to ascertain healthiness of the equipment.


c) Depending on terrain and vertical distance, three options (as under) should be finalized for rescuer to enter in the cabin:


1) Rescue Carriage


2) Aluminum Ladder (for lesser vertical distances).


3) Rope Ladder (for lesser vertical distances).


H-4Other rescue equipment required:





			Rescue Carriage


			1 No.





			Rescuer chair


			1 No.





			Rescue Chair / harness (For rescuer) as per convenience of customers.(for passenger)


			1 No.





			Grip descender 


			1 No.





			One Sheave Pulley (closed hook 0.5T) 


			1 No.





			D-Shackle


			1 No.





			Safety Belt


			3 Nos.





			8 mm diameter Nylon Rope


			1 Roll (50 m)





			16 mm diameter Nylon Rope / Kernmantle rope


			2 Rolls (length as per terrain)





			Helmet


			3 Nos.





			Stretcher 


			1 No.





			Rope Ladder


			1 No.





			Emergency light


			1 No.











NOTES		


1 The above equipment have been listed for one rescue team.


2 Number of equipment should be decided based on number of teams.





H-5 RESCUE ROOM/STORAGE





a) Sufficient rescue rooms/storages should be provided at lower terminal, upper terminal and at various locations along ropeway line for easy accessibility.


b) All rescue equipment should be made available at these locations.





H-6 CONDITION MONITORING





Regular condition monitoring of all equipment should be carried out by skilled manpower to ascertain health of the equipments.





H-7 Manpower Required





a) Sufficient trained teams / persons should be deployed to perform the rescue operation. 


b) The person, who may be engaged to rescue the passengers by chair type rescue system, must be familiar and well trained on the system. 


c) The name, requirement, procedure & location of every item, which is in use in this system, should be known to every member of the rescue team.





H-8 MOCK DRILLS





a) Monthly manual mock drill should be conducted in different spans.


b) Annual mass manual rescue should be conducted to assess the preparedness of system & team.





H-9 OTHER REQUIREMENT





a) Emergency contact numbers should be displayed inside cabin.


b) Ropeway line should always be kept clean for conducting manual rescue.


c) After de-boarding rescued passengers should be taken to a safe location.


d) Rescued passengers should be given first aid, if required.


e) Local administration should be informed after declaring the manual rescue.





NOTE— withstanding all the above points, any directives from the National Disaster Management Authority (NDMA) that may be relevant to ropeways are to be implemented as and when such directives are issued.
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Indian Standard


GLOSSARY OF TERMS USED IN CONNECTION


WITH AERIAL ROPEWAYS AND CABLEWAYS





PART – I (Passenger Ropeway)





1.0	SCOPE


Lays down the definitions of the terms commonly used in connection with aerial ropeways.





[bookmark: _gjdgxs]1.2 	TERMINOLOGIES





[bookmark: _30j0zll]1.2.1	Aerial Ropeways


It is a form of transportation to carry Persons in which Cabins Cars or Carriers are suspended from and hauled by single or multiple ropes used for conveying passengers or goods. The ropes, cabins/ carriers are supported above the ground from starting point to destination point.





1.2.1.1	Types of aerial ropeway


	a.	Monocable Ropeways


		Single rope used both for carrying & hauling


	b.	Bicable/ Tricable (3S) ropeways


Two different types of ropes used for carrying & hauling, where carrying rope remains stagnant but haul rope moves.





[bookmark: _1fob9te]1.2.2	Application of ropeway 





1.2.2.1	Monocable Ropeway





1.2.2.1.1	Fixed Clip (Grip) Type





a.	Continuous movement


A ropeway system consisting basically of an endless rope which acts as both carrying and hauling rope. Several carriers are clamped to the rope at regular intervals and pass round the terminal sheaves without stopping and moves unilaterally unidirectionaly. 








[image: ]





FIG-1








b.	Pulsated Movement Monocable


Unidirectional moving system where carrying hauling rope moves intermittently. A single or group of Carriers are attached to the rope through fixed grip in a pre-determined spacing.





[image: ]





Fig-2





c.	Single to and fro (Jig back) Movement monocable





A ropeway system consisting basically of a single reversing endless rope which acts as both carrying and hauling rope. A single or multiple carriage with cabin is attached to the rope, and travels to-and-fro between the driving and return stations.








[image: ]





Fig-3




















d.	Double to-and-fro (Jigback) movement


A bi-directional ropeway system consisting basically of a single reversing endless rope which acts as both carrying and hauling rope. A single or group of Carriers are attached to the rope on diametrically opposite side and so arranged that when one cabin reached at the one end station the  other cabin is at symmetrically opposite position of the other end station. moving away from the starting station the other is travelling towards it.





[image: ]





Fig-4





1.2.2.1.2	Detachable Clip (Automatic Grip) type





a. Continuous Movement


A ropeway system consisting basically of an endless rope which acts as both carrying and hauling rope, to which a number of carriages (boxheads for material ropeway) are attached at regular intervals. The carriages/ grips are automatically detached from rope while entering stations and transferred to a rail. While leaving the station the grips are automatically attached to rope from the rail. 


[image: ]





Fig -5








	


1.2.2.2	Bi-cable ropeway





a.	Detachable Clip (Grip) Type


A ropeway system consisting basically of two carrying track ropes with connecting rails and endless hauling rope. Several carriages are automatically coupled to, or uncoupled from, the hauling rope at the stations.


[image: ]


Fig. 6





b.	Single to-and-fro (jig back) 


A ropeway system consisting basically of a single-track rope with a reversing endless hauling rope. A single or group of Carriers is attached to the hauling rope and travels to-and-fro between the driving and return station.





[image: ]





Fig-7




















c.	Double to-and-fro (jig back) 


A ropeway system consisting basically of track ropes and a reversing endless hauling rope to which a single or group of Carriers are attached, each carriage being supported on a separate track rope and so arranged on diametrically opposite side that, when one carriage is moving away from the starting station, the other is travelling towards it from the return station.





[image: ]








Aerial Tramway


It is similar to double Jig back Bicable Ropeway but used for transporting large capacity. 





[image: ]


Fig-8




















d.	Tri-cable Ropeway


In this system, unlike Bicable Ropeway, there are two Carrying Track Ropes and one haul rope to transport large capacity loads and works like a detachable system





[image: ]


	Fig-9





1.2.3	Other Usage





1.2.3.1	Chair lift 


The types of aerial lift which transport passengers in chairs.





1.2.3.2	Gondola lift 


The types of aerial lift which transport passengers in small carriers or gondolas.





1.2.3.3	Ski Tow  


A means of Cable transport used by the Skiers to glide up hill on snow.  (a type of ski lift in which skiers are hauled up a slope while grasping a looped, endless rope driven by a motor)


a. Low level Tow 


Ski-tow when rope runs at such a height that the Skiers can hold it directly or by means of a short tow bar.


b. High level Ski-Tow 


Ski-tow, where the rope is installed at a height not reachable to the Skiers





1.2.3.4	Tow Hanger 


An element of Ski-tow which is attached to the rope for towing skiers





1.2.3.5	Platter


A disc shaped component of Tow Hanger which constitutes the skier’s attachment,





1.2.3.6	T-bar


An inverted ‘U’ type component of Tow Hanger for direct contact with the Skiers








1.2.3.7	Rod 


Rigid component of a tow-hanger connected between the platter and the grip








1.2.3.8	Spring box


A component of a Tow Hanger to adjust automatically the height between Grip and Platter or T-Bar according to the surface contour.





1.2.3.9   Funicular Railway 


A special type of transport system where the Car / cars runs along a laid track on the ground or on a fixed structure and hauled by a traction rope.





1.2.4	Aerial ropeway components





1.2.4.1 	Ropes





a. Track rope


The stationary rope which provides the track and supports the weight of the Carriers conveyed. 


[image: ]


Fig-10





b. Hauling rope


The moving rope which applies the traction effort to the carriers and may/ or may not supporting them.





[image: ]


Fig-11





c. Carrying-Hauling rope


The moving rope which supports the carriers as also applies the traction effort to them. 





d. Tension rope


The Rope used for connecting the free end of a stationary rope or the terminal sheave of a rope loop to the tensioning device





e. Ballast rope


Moving rope attached to the carriers by end fixings but not operated through the driving sheave.











f. Signal rope 


Stationary rope used for the transmission of signals for system control or telephone communication





1.2.4.2 	Rope fixing





a. End fixing 


Element connecting one of the ends of a rope to the other unit





b. Socket end fixing 


End fixing where the end of rope is immobilized using molten metal or wedge and pins..





c. Bollard


An Anchorage post made of steel or concrete structure around which a track rope is wound and secured.





1.2.4.3 	Rope Splice 


Joining the ends of a rope to form a complete loop or increase the rope length.





1.2.4.4 	Rope Supports on Line





a. Sheave


Sheave mounted on Towers to support the moving rope





b. Saddle 


A member located atop a tower or terminal structure and design to support a track cable.





c. Rollers


Grooved wheel having small radius to support the rope in motion





d. Roller Battery 


Set of rollers arranged one after the other and their mounting unit





e. Rope Catcher


Unit to catch a derailed rope; when a rope or a carriage with rope comes out of its installed supports





f. Rope Guard


Unit to prevent about to derail rope to return towards interior of the supports





g. Guide 


Unit to guide the carrier for the purpose of preventing contact with a fixed object.  





1.2.4.5 	Carriers


"Carrier" means any vehicle or receptacle hung or suspended from or hauled by a rope on which the passenger ride and are transported.





a. Closed carrier or Cabin or Gondola


Weather protected enclosed unit for accommodating standing or seated passengers from which they cannot go out during transportation.  





b. Open carrier 


Carrier for seating or standing passengers which is neither protected against weather nor have provision to prevent passengers going out during travel.





c. Chair 


Open type carrier having chair shaped seating arrangement for one or more passengers.





1.2.4.6 	Rope Grip (Clip)


Device to engage a carrier to wire rope in a manner adequate to transport a supporting or traction force to a carrier.





a. Fixed grip


Grip which remains fixed in position on the rope during operation
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Fig-12





b. Detachable grip


Grip which is detached from the rope when it is within the stations





[image: ]





Fig-13





1.2.4.7 	Carrier Brake


Brake installed in a carrier to stop it on the line





a. Track Brake


Onboard brake which acts on the track rope(s) of a bicable aerial ropeway

















1.2.4.8   Sheaves 


A grooved wheel intended to support a rope while in motion.





a. Drive Sheave or Bull wheel


The sheave which imparts a pulling force to the rope to move it





b. Return 


Sheave assigned to reversing the direction of a rope





c. Tension Sheave


Moveable sheave connected to a Tension Device





d. Deflection 


Sheave assigned to changing the direction of a rope





1.2.4.9 	Ropeway Station


Structures and Buildings siting the Ropeway operating machineries, boarding / de boarding platforms and any associated facilities.





a. Terminal Station


Where the Ropeway cars end its journey and return to the originating station. It can be LOWER & UPPER depending on the ground level of the terminals.





b. Intermediate Station


Where the Ropeway cars do not end its journey and proceed to the distant  station





c. Angle Station


Where the Ropeway line is angularly diverted to suit ground contour / alignment





1.2.4.10 	Ropeway Station equipment





a. Locking / Unlocking or Coupling / Uncoupling device 


Attachment or Detachment of a detachable grip to the moving rope 





b. Accelerating / Decelerating unit 


For a continuously circulating system, the unit used for accelerating the speed of the outgoing carrier to synchronise the rope speed or decelerating the speed of an incoming carrier from rope speed.





c. Position Indicator


The device which indicates the position of the carriers on line.





d. Main Drive 


Drive system intended for ensuring normal operation





e. Auxiliary drive 


Drive system, other than the main drive, used for ropeway operation under a different operating parameter





f. Service brake 


System brake to stop the ropeway during normal operation as also to hold it against rotation.





g. Emergency brake


To stop the ropeway during emergent condition as also in the event of failure of service brake.





h. Emergency stop


Quick stopping of the installation in the event of any emergent condition





i. Tensioning Device


Device or components used for providing and maintaining Tension of a rope.





1.2.4.11 	Ropeway Operation


Actions taken for driving the installation for the purpose of transportation of passengers.





a. Operators / Operating personnel


Personnel required for the operation of a   installation





b. Inspection 


Set of actions intended to establish and assess the actual condition of an installation and its components





c. Repair / Maintenance 


Set of actions for up keeping  assessing the actual condition of the installation and its components and for maintaining and restoring the specified condition





d. Evacuation/ Rescue


Set of procedures used, if the installation is immobilized, to move passengers to a safe place.





e. Evacuation drive 


Special operating system for evacuation of passengers in the event of unavailability of any other drive








**********



























































PART – II (Material Ropeway)





2.0	ROPEWAY SYSTEM





Material ropeway may be defined as a transport system in which the transitmaterial is carried in buckets, suspended from overhead ropes. The ropes arecarried by trestles, typically fabricated from rolled steel angle sections, but may be of timber or concrete construction, as local conditionsdictate. The distance between trestles can be considerable and thus the spanmay traverse extremely undulating terrain including otherwise inaccessible


such as a deep gorge. 





2.1	Types of material ropeway


	a.	Monocable Ropeways


		Single rope used both for carrying & hauling


	b.	Bicable/ Tricable ropeways


Two different types of ropes used for carrying & hauling, where carrying rope remains stagnant but haul rope moves.





2.1.1	Application of ropeway 


These applications are same like a passenger ropeway barring loading and unloading arrangement. Moreover, instead of cabin/chair, a bucket is used for material transportation. Usually, monocable detachable, bi cable detachable & Jig Back systems are used for material transportation. A typical schematic drawing of a bicable detachable system is given below for understanding:


[image: ]


Fig- 14





























2.2	COMPONENTS





2.2.1	Rope


	Same as Cl. 1.2.4.1 indicated earlier at page…………..





2.2.2	Carriage


a.	Under-type bi-cable carriage


A carriage for supporting the ropeway bucket or load andhanger on a bi-cable track rope. It is provided with a clamp positioned below the track rope for attachingto the hauling rope.





[image: ]


Fig- 15








b. Over-type bi-cable carriage


A carriage for supporting the ropeway bucket or load andhanger on a bi-cable track rope. It is provided with a clamp positioned above the track rope for attachingto the hauling rope. 


	





[image: ]








Fig - 16





c. Mono-cable carriage (boxhead) 


A carriage for attaching a ropeway bucket and hanger toacarrying hauling rope. The carriage is not clamped to the rope but equipped with clips, which straddle therope. It is provided with wheels to enable it to transfer between rope and rails at the stations.


[image: ]





Fig. 17








d. Mono-cable fixed clip (Grip)


A clamp for attaching a load-carrying hanger to the hauling rope.The clamp does not detach from the rope during the ropeway operation.








[image: ]





Fig– 18





2.2.3 Load Carrier (Bucket)





a. Bi-cable load carrier


The carriage and the hanger which support a load. A typical rotatingtipping bucket and hanger are illustrated below:


[image: ]





Fig- 19


b. Mono-cable load carrier


A carrier similar to the bi-cable load carrier, but usually restrictedto lighter loads.


	


[image: ]


Fig- 20














2.2.3	Aerial ropeway supports (Trestle)





a. Mono-cable trestle


A structure supporting a mono-cable ropeway between the ropewaystations. It is equipped with mounts to support the rope.





[image: ]





Fig - 21





b. Bi-cable trestle


A structure supporting a bi-cable ropeway between the ropeway stations.It is equipped with saddles to support the track ropes. Flying stay rollers are provided to prevent excessive sag of the hauling rope when the carriers are removed.





[image: ]





Fig- 22





c. Pressure frame


A structure for distributing the severe loading at crests in a ropeway.


[image: ]











Fig- 23





d. Tipping gantry


A structure situated between ropeway stations to enable buckets to tip andformintermediate stockpiles of materials. It is used on mono-cable ropeways only.	
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Fig- 24





e. Tipping frame


A movable device positioned on a bi-cable ropeway that causes loadedcarriers to discharge.
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Fig- 25





2.2.4	Protection bridge


The structure positioned beneath a ropeway where protection is required from possible falling materials. It can be of rigid girder construction or flexible netting supported from wire ropes.





[image: ]





Fig - 26





2.2.5	Ropeway stations and components





a. Loading station


A structure for supporting ropeway rolling stock whilst being loaded. It isusually at ground level, but may be elevated and can be arranged for any combination of driving, tensioning or anchoring of the ropes.
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Fig- 27





b. Unloading station


A structure for supporting the ropeway rolling stock whilst being unloaded. Usually elevated but may be at ground level and can be arranged for any combination of driving,tensioning or anchoring of ropes.





[image: ]


Fig- 28





c. Track rope divide (TRD) station


A structure for supporting ropeway rolling stock whilst transferring from the end of one track rope to the beginning of another track rope. Each of the two track ropes is either anchored or tensioned at the station.





[image: ]





Fig- 29





d. Angle station


A structure at which the lateral direction of the path of the ropeway changes.








[image: ]





Fig- 30





2.2.6	Sheaves


a.	Drive Sheave or Bull wheel 


The sheave which imparts a pulling force to the rope to move it.





b.	Return Sheave


Sheave assigned to reversing the direction of a rope.





c. Deflection Sheave 


Sheave assigned to changing the direction of a rope.





2.2.7	Saddle


A member located at the top of a tower or terminal structure and design to support a track cable.








*********










































































PART – III (Cableways)


3.0 	CABLEWAYS


A single-span rope between twofixed or mobile supports, over which a load may be conveyed, with provision for raising and lowering the load.





3.1 	TYPES OF CABLEWAYS





a. Single-motor cableway (blonding)


A cableway system consisting basically of a load car


running on a single span of track rope and with the hoist and traverse ropes driven by a single motor. This system cannot hoist and travel the load simultaneously and thus gives a rectangular path. The hoist rope is reeved through blocks and is anchored on the carriage.








[image: ]








Fig-31














.

















b. Two-motor cableway (blonding)


A cableway system consisting basically of a load car running on a single-track rope, and with the hoist and traverse ropes driven by separate motors. This system can hoist or lower the load whilst travelling the load in either direction and give a diagonal or curved path. The hoist rope is reeved through blocks and is anchored at the end cable support from the operating winch.


[image: ]


Fig- 32





c. Cable crane


A crane consisting of two fixed or movable masts with a tensioned track ropebetween, on which a trolley complete with hoisting gear travels to-and-fro. The travelling and hoisting motions are by means of wire ropes from a suitable winch controlled from one of the masts.





[image: ]





Fig- 33























3.2	CABLEWAY COMPONENTS





a. Track rope


The rope which provides the track and supports the weight of the load conveyed.





b. Traverse rope


The rope which applies the tractive effort to cause the load to traverse the spanof a cableway.





c. Hoist rope


The rope which raises and lowers the load conveyed by a cableway, by meansof an appropriate purchase.





d. Button rope


A rope used to locate fall rope carriers at predetermined positions across thetrack rope span, by means of graded stops or buttons.





e. Fall rope carrier


A device by which the hoist rope is supported from the track rope to preventexcessive sag on long spans*.





f. Single-motor cableway load car


A carriage for supporting a load on a single-motor cableway.The hoist rope is reeved through fall blocks and is anchored to the carriage.





[image: ]





Fig -34











*By this definition the term might be expected to be ‘hoist rope carrier’ but the term given is generally used.





g. Two-motor cableway load car


A carriage for supporting a load on a two-motor cableway.The hoist rope is reeved through fall blocks and is anchored at the cable end support remote from theoperating winch.





[image: ]





Fig-35




















3.3 	CABLEWAY SUPPORTS





a. Cableway travelling tower


A structure anchoring one end of the track rope of a cableway.It can be arranged to run on a radial track whereby a segmental area would be served by the cableway, or can be utilized on a parallel track with a similar travelling tower at the other end whereby a rectangular area would be served.








[image: ]





Fig-36





b. Cableway needle mast


A fixed guyed structure anchoring one end of a cableway trackrope. It can be arranged with a travelling tower at the other end, whereby a segmental area would be served, or can be arranged with a similar fixed mast, whereby a narrow rectangular area would be served.





[image: ]





Fig-37





c. Cableway luffing mast


A structure, one of a pair, anchoring the ends of a cableway trackrope. They are arranged to luff with auxiliary winches, thereby serving a rectangular area.





[image: ]





Fig-38





3.3 	Driving and Control Gear





3.3.1 	Driving gear


The mechanical unit for driving thehaulagerope of a ropeway system.





3.3.2 	Control gear


The electrical equipment which is providedto control the drivingmotors of theropeway driving gears.

















*********
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Referring to your mail of ond instant, I submit herewith my Opinion on
the draft revision formulated by Mr. A Bhadra.
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Opinion on the Draft Revision of IS : 7649
General :

BIS Standards, when dealt with different aspects of a common subject,
they were divided into several Parts. For this particular Standard, it is
suggested that, in lieu of mentioning Part — [, II, III etc. they may be
categorized as :

A : Passenger Ropeway
B : Material Ropeway
C : Cableway

However, BIS to decide on this issue.

Cl. No. As appeared in the Opinion / Suggestion
Draft
1.2.1.1b | .ieieiienne. where The word ‘stagnant’ may be

Line — 3 Carrying Rope remains | replaced by ‘Static’.
stagnant, Haul Rope
moves.

1.2.2.1.2 | .. to which a | The word ‘Boxhead’ may be

a number of Carriages deleted as all carriages are not of
Line — 2 (Boxhead) attached at ‘Boxhead’ type.

regular intervals.








1.2.2 a

Item pointing
Coupling area

The mark ‘Coupling area’ may be
replaced by Coupling / Un
coupling area, because both are
there in the system.

1.2.2.2¢C | iviviiiinne. Figure number missing.
Para titled Aerial Tramway may
be serialised as ‘d’ and Tri-cable
Ropeway as ‘e’.

1.2.4.6 b | Figure - 13 The Figure represents a

particular type of Grip, which
may be avoided in view of any
probable infringement. A suitable
3D view, like as shown in Figure
— 12, may be used in lieu of it.
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Indian Standard


GLOSSARY OF TERMS USED IN CONNECTION


WITH AERIAL ROPEWAYS AND CABLEWAYS





PART – I (Passenger Ropeway)





1.0	SCOPE


Lays down the definitions of the terms commonly used in connection with aerial ropeways.





[bookmark: _gjdgxs]1.2 	TERMINOLOGIES





[bookmark: _30j0zll]1.2.1	Aerial Ropeways


It is a form of transportation to carry Persons in which Cabins Cars or Carriers are suspended from and hauled by single or multiple ropes used for conveying passengers or goods. The ropes, cabins/ carriers are supported above the ground from starting point to destination point.





1.2.1.1	Types of aerial ropeway


	a.	Monocable Ropeways


		Single rope used both for carrying & hauling


	b.	Bicable/ Tricable (3S) ropeways


Two different types of ropes used for carrying & hauling, where carrying rope remains stagnant but haul rope moves.





[bookmark: _1fob9te]1.2.2	Application of ropeway 





1.2.2.1	Monocable Ropeway





1.2.2.1.1	Fixed Clip (Grip) Type





a.	Continuous movement


A ropeway system consisting basically of an endless rope which acts as both carrying and hauling rope. Several carriers are clamped to the rope at regular intervals and pass round the terminal sheaves without stopping and moves unilaterally unidirectionaly. 








[image: ]





FIG-1








b.	Pulsated Movement Monocable


Unidirectional moving system where carrying hauling rope moves intermittently. A single or group of Carriers are attached to the rope through fixed grip in a pre-determined spacing.





[image: ]





Fig-2





c.	Single to and fro (Jig back) Movement monocable





A ropeway system consisting basically of a single reversing endless rope which acts as both carrying and hauling rope. A single or multiple carriage with cabin is attached to the rope, and travels to-and-fro between the driving and return stations.
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Fig-3




















d.	Double to-and-fro (Jigback) movement


A bi-directional ropeway system consisting basically of a single reversing endless rope which acts as both carrying and hauling rope. A single or group of Carriers are attached to the rope on diametrically opposite side and so arranged that when one cabin reached at the one end station the  other cabin is at symmetrically opposite position of the other end station. moving away from the starting station the other is travelling towards it.





[image: ]





Fig-4





1.2.2.1.2	Detachable Clip (Automatic Grip) type





a. Continuous Movement


A ropeway system consisting basically of an endless rope which acts as both carrying and hauling rope, to which a number of carriages (boxheads for material ropeway) are attached at regular intervals. The carriages/ grips are automatically detached from rope while entering stations and transferred to a rail. While leaving the station the grips are automatically attached to rope from the rail. 


[image: ]





Fig -5








	


1.2.2.2	Bi-cable ropeway





a.	Detachable Clip (Grip) Type


A ropeway system consisting basically of two carrying track ropes with connecting rails and endless hauling rope. Several carriages are automatically coupled to, or uncoupled from, the hauling rope at the stations.


[image: ]


Fig. 6





b.	Single to-and-fro (jig back) 


A ropeway system consisting basically of a single-track rope with a reversing endless hauling rope. A single or group of Carriers is attached to the hauling rope and travels to-and-fro between the driving and return station.
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Fig-7




















c.	Double to-and-fro (jig back) 


A ropeway system consisting basically of track ropes and a reversing endless hauling rope to which a single or group of Carriers are attached, each carriage being supported on a separate track rope and so arranged on diametrically opposite side that, when one carriage is moving away from the starting station, the other is travelling towards it from the return station.





[image: ]








Aerial Tramway


It is similar to double Jig back Bicable Ropeway but used for transporting large capacity. 
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Fig-8




















d.	Tri-cable Ropeway


In this system, unlike Bicable Ropeway, there are two Carrying Track Ropes and one haul rope to transport large capacity loads and works like a detachable system
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	Fig-9





1.2.3	Other Usage





1.2.3.1	Chair lift 


The types of aerial lift which transport passengers in chairs.





1.2.3.2	Gondola lift 


The types of aerial lift which transport passengers in small carriers or gondolas.





1.2.3.3	Ski Tow  


A means of Cable transport used by the Skiers to glide up hill on snow.  (a type of ski lift in which skiers are hauled up a slope while grasping a looped, endless rope driven by a motor)


a. Low level Tow 


Ski-tow when rope runs at such a height that the Skiers can hold it directly or by means of a short tow bar.


b. High level Ski-Tow 


Ski-tow, where the rope is installed at a height not reachable to the Skiers





1.2.3.4	Tow Hanger 


An element of Ski-tow which is attached to the rope for towing skiers





1.2.3.5	Platter


A disc shaped component of Tow Hanger which constitutes the skier’s attachment,





1.2.3.6	T-bar


An inverted ‘U’ type component of Tow Hanger for direct contact with the Skiers








1.2.3.7	Rod 


Rigid component of a tow-hanger connected between the platter and the grip








1.2.3.8	Spring box


A component of a Tow Hanger to adjust automatically the height between Grip and Platter or T-Bar according to the surface contour.





1.2.3.9   Funicular Railway 


A special type of transport system where the Car / cars runs along a laid track on the ground or on a fixed structure and hauled by a traction rope.





1.2.4	Aerial ropeway components





1.2.4.1 	Ropes





a. Track rope


The stationary rope which provides the track and supports the weight of the Carriers conveyed. 
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Fig-10





b. Hauling rope


The moving rope which applies the traction effort to the carriers and may/ or may not supporting them.
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Fig-11





c. Carrying-Hauling rope


The moving rope which supports the carriers as also applies the traction effort to them. 





d. Tension rope


The Rope used for connecting the free end of a stationary rope or the terminal sheave of a rope loop to the tensioning device





e. Ballast rope


Moving rope attached to the carriers by end fixings but not operated through the driving sheave.











f. Signal rope 


Stationary rope used for the transmission of signals for system control or telephone communication





1.2.4.2 	Rope fixing





a. End fixing 


Element connecting one of the ends of a rope to the other unit





b. Socket end fixing 


End fixing where the end of rope is immobilized using molten metal or wedge and pins..





c. Bollard


An Anchorage post made of steel or concrete structure around which a track rope is wound and secured.





1.2.4.3 	Rope Splice 


Joining the ends of a rope to form a complete loop or increase the rope length.





1.2.4.4 	Rope Supports on Line





a. Sheave


Sheave mounted on Towers to support the moving rope





b. Saddle 


A member located atop a tower or terminal structure and design to support a track cable.





c. Rollers


Grooved wheel having small radius to support the rope in motion





d. Roller Battery 


Set of rollers arranged one after the other and their mounting unit





e. Rope Catcher


Unit to catch a derailed rope; when a rope or a carriage with rope comes out of its installed supports





f. Rope Guard


Unit to prevent about to derail rope to return towards interior of the supports





g. Guide 


Unit to guide the carrier for the purpose of preventing contact with a fixed object.  





1.2.4.5 	Carriers


"Carrier" means any vehicle or receptacle hung or suspended from or hauled by a rope on which the passenger ride and are transported.





a. Closed carrier or Cabin or Gondola


Weather protected enclosed unit for accommodating standing or seated passengers from which they cannot go out during transportation.  





b. Open carrier 


Carrier for seating or standing passengers which is neither protected against weather nor have provision to prevent passengers going out during travel.





c. Chair 


Open type carrier having chair shaped seating arrangement for one or more passengers.





1.2.4.6 	Rope Grip (Clip)


Device to engage a carrier to wire rope in a manner adequate to transport a supporting or traction force to a carrier.





a. Fixed grip


Grip which remains fixed in position on the rope during operation
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Fig-12





b. Detachable grip


Grip which is detached from the rope when it is within the stations
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Fig-13





1.2.4.7 	Carrier Brake


Brake installed in a carrier to stop it on the line





a. Track Brake


Onboard brake which acts on the track rope(s) of a bicable aerial ropeway

















1.2.4.8   Sheaves 


A grooved wheel intended to support a rope while in motion.





a. Drive Sheave or Bull wheel


The sheave which imparts a pulling force to the rope to move it





b. Return 


Sheave assigned to reversing the direction of a rope





c. Tension Sheave


Moveable sheave connected to a Tension Device





d. Deflection 


Sheave assigned to changing the direction of a rope





1.2.4.9 	Ropeway Station


Structures and Buildings siting the Ropeway operating machineries, boarding / de boarding platforms and any associated facilities.





a. Terminal Station


Where the Ropeway cars end its journey and return to the originating station. It can be LOWER & UPPER depending on the ground level of the terminals.





b. Intermediate Station


Where the Ropeway cars do not end its journey and proceed to the distant  station





c. Angle Station


Where the Ropeway line is angularly diverted to suit ground contour / alignment





1.2.4.10 	Ropeway Station equipment





a. Locking / Unlocking or Coupling / Uncoupling device 


Attachment or Detachment of a detachable grip to the moving rope 





b. Accelerating / Decelerating unit 


For a continuously circulating system, the unit used for accelerating the speed of the outgoing carrier to synchronise the rope speed or decelerating the speed of an incoming carrier from rope speed.





c. Position Indicator


The device which indicates the position of the carriers on line.





d. Main Drive 


Drive system intended for ensuring normal operation





e. Auxiliary drive 


Drive system, other than the main drive, used for ropeway operation under a different operating parameter





f. Service brake 


System brake to stop the ropeway during normal operation as also to hold it against rotation.





g. Emergency brake


To stop the ropeway during emergent condition as also in the event of failure of service brake.





h. Emergency stop


Quick stopping of the installation in the event of any emergent condition





i. Tensioning Device


Device or components used for providing and maintaining Tension of a rope.





1.2.4.11 	Ropeway Operation


Actions taken for driving the installation for the purpose of transportation of passengers.





a. Operators / Operating personnel


Personnel required for the operation of a   installation





b. Inspection 


Set of actions intended to establish and assess the actual condition of an installation and its components





c. Repair / Maintenance 


Set of actions for up keeping  assessing the actual condition of the installation and its components and for maintaining and restoring the specified condition





d. Evacuation/ Rescue


Set of procedures used, if the installation is immobilized, to move passengers to a safe place.





e. Evacuation drive 


Special operating system for evacuation of passengers in the event of unavailability of any other drive








**********



























































PART – II (Material Ropeway)





2.0	ROPEWAY SYSTEM





Material ropeway may be defined as a transport system in which the transitmaterial is carried in buckets, suspended from overhead ropes. The ropes arecarried by trestles, typically fabricated from rolled steel angle sections, but may be of timber or concrete construction, as local conditionsdictate. The distance between trestles can be considerable and thus the spanmay traverse extremely undulating terrain including otherwise inaccessible


such as a deep gorge. 





2.1	Types of material ropeway


	a.	Monocable Ropeways


		Single rope used both for carrying & hauling


	b.	Bicable/ Tricable ropeways


Two different types of ropes used for carrying & hauling, where carrying rope remains stagnant but haul rope moves.





2.1.1	Application of ropeway 


These applications are same like a passenger ropeway barring loading and unloading arrangement. Moreover, instead of cabin/chair, a bucket is used for material transportation. Usually, monocable detachable, bi cable detachable & Jig Back systems are used for material transportation. A typical schematic drawing of a bicable detachable system is given below for understanding:


[image: ]


Fig- 14





























2.2	COMPONENTS





2.2.1	Rope


	Same as Cl. 1.2.4.1 indicated earlier at page…………..





2.2.2	Carriage


a.	Under-type bi-cable carriage


A carriage for supporting the ropeway bucket or load andhanger on a bi-cable track rope. It is provided with a clamp positioned below the track rope for attachingto the hauling rope.





[image: ]


Fig- 15








b. Over-type bi-cable carriage


A carriage for supporting the ropeway bucket or load andhanger on a bi-cable track rope. It is provided with a clamp positioned above the track rope for attachingto the hauling rope. 


	





[image: ]








Fig - 16





c. Mono-cable carriage (boxhead) 


A carriage for attaching a ropeway bucket and hanger toacarrying hauling rope. The carriage is not clamped to the rope but equipped with clips, which straddle therope. It is provided with wheels to enable it to transfer between rope and rails at the stations.


[image: ]





Fig. 17








d. Mono-cable fixed clip (Grip)


A clamp for attaching a load-carrying hanger to the hauling rope.The clamp does not detach from the rope during the ropeway operation.
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Fig– 18





2.2.3 Load Carrier (Bucket)





a. Bi-cable load carrier


The carriage and the hanger which support a load. A typical rotatingtipping bucket and hanger are illustrated below:


[image: ]





Fig- 19


b. Mono-cable load carrier


A carrier similar to the bi-cable load carrier, but usually restrictedto lighter loads.


	


[image: ]


Fig- 20














2.2.3	Aerial ropeway supports (Trestle)





a. Mono-cable trestle


A structure supporting a mono-cable ropeway between the ropewaystations. It is equipped with mounts to support the rope.





[image: ]





Fig - 21





b. Bi-cable trestle


A structure supporting a bi-cable ropeway between the ropeway stations.It is equipped with saddles to support the track ropes. Flying stay rollers are provided to prevent excessive sag of the hauling rope when the carriers are removed.





[image: ]





Fig- 22





c. Pressure frame


A structure for distributing the severe loading at crests in a ropeway.


[image: ]











Fig- 23





d. Tipping gantry


A structure situated between ropeway stations to enable buckets to tip andformintermediate stockpiles of materials. It is used on mono-cable ropeways only.	





[image: ]





Fig- 24





e. Tipping frame


A movable device positioned on a bi-cable ropeway that causes loadedcarriers to discharge.








[image: ]





Fig- 25





2.2.4	Protection bridge


The structure positioned beneath a ropeway where protection is required from possible falling materials. It can be of rigid girder construction or flexible netting supported from wire ropes.





[image: ]





Fig - 26





2.2.5	Ropeway stations and components





a. Loading station


A structure for supporting ropeway rolling stock whilst being loaded. It isusually at ground level, but may be elevated and can be arranged for any combination of driving, tensioning or anchoring of the ropes.





[image: ]





Fig- 27





b. Unloading station


A structure for supporting the ropeway rolling stock whilst being unloaded. Usually elevated but may be at ground level and can be arranged for any combination of driving,tensioning or anchoring of ropes.





[image: ]


Fig- 28





c. Track rope divide (TRD) station


A structure for supporting ropeway rolling stock whilst transferring from the end of one track rope to the beginning of another track rope. Each of the two track ropes is either anchored or tensioned at the station.





[image: ]





Fig- 29





d. Angle station


A structure at which the lateral direction of the path of the ropeway changes.








[image: ]





Fig- 30





2.2.6	Sheaves


a.	Drive Sheave or Bull wheel 


The sheave which imparts a pulling force to the rope to move it.





b.	Return Sheave


Sheave assigned to reversing the direction of a rope.





c. Deflection Sheave 


Sheave assigned to changing the direction of a rope.





2.2.7	Saddle


A member located at the top of a tower or terminal structure and design to support a track cable.








*********










































































PART – III (Cableways)


3.0 	CABLEWAYS


A single-span rope between twofixed or mobile supports, over which a load may be conveyed, with provision for raising and lowering the load.





3.1 	TYPES OF CABLEWAYS





a. Single-motor cableway (blonding)


A cableway system consisting basically of a load car


running on a single span of track rope and with the hoist and traverse ropes driven by a single motor. This system cannot hoist and travel the load simultaneously and thus gives a rectangular path. The hoist rope is reeved through blocks and is anchored on the carriage.








[image: ]








Fig-31














.

















b. Two-motor cableway (blonding)


A cableway system consisting basically of a load car running on a single-track rope, and with the hoist and traverse ropes driven by separate motors. This system can hoist or lower the load whilst travelling the load in either direction and give a diagonal or curved path. The hoist rope is reeved through blocks and is anchored at the end cable support from the operating winch.


[image: ]


Fig- 32





c. Cable crane


A crane consisting of two fixed or movable masts with a tensioned track ropebetween, on which a trolley complete with hoisting gear travels to-and-fro. The travelling and hoisting motions are by means of wire ropes from a suitable winch controlled from one of the masts.





[image: ]





Fig- 33























3.2	CABLEWAY COMPONENTS





a. Track rope


The rope which provides the track and supports the weight of the load conveyed.





b. Traverse rope


The rope which applies the tractive effort to cause the load to traverse the spanof a cableway.





c. Hoist rope


The rope which raises and lowers the load conveyed by a cableway, by meansof an appropriate purchase.





d. Button rope


A rope used to locate fall rope carriers at predetermined positions across thetrack rope span, by means of graded stops or buttons.





e. Fall rope carrier


A device by which the hoist rope is supported from the track rope to preventexcessive sag on long spans*.





f. Single-motor cableway load car


A carriage for supporting a load on a single-motor cableway.The hoist rope is reeved through fall blocks and is anchored to the carriage.





[image: ]





Fig -34











*By this definition the term might be expected to be ‘hoist rope carrier’ but the term given is generally used.





g. Two-motor cableway load car


A carriage for supporting a load on a two-motor cableway.The hoist rope is reeved through fall blocks and is anchored at the cable end support remote from theoperating winch.
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Fig-35




















3.3 	CABLEWAY SUPPORTS





a. Cableway travelling tower


A structure anchoring one end of the track rope of a cableway.It can be arranged to run on a radial track whereby a segmental area would be served by the cableway, or can be utilized on a parallel track with a similar travelling tower at the other end whereby a rectangular area would be served.








[image: ]





Fig-36





b. Cableway needle mast


A fixed guyed structure anchoring one end of a cableway trackrope. It can be arranged with a travelling tower at the other end, whereby a segmental area would be served, or can be arranged with a similar fixed mast, whereby a narrow rectangular area would be served.





[image: ]





Fig-37





c. Cableway luffing mast


A structure, one of a pair, anchoring the ends of a cableway trackrope. They are arranged to luff with auxiliary winches, thereby serving a rectangular area.





[image: ]





Fig-38





3.3 	Driving and Control Gear





3.3.1 	Driving gear


The mechanical unit for driving thehaulagerope of a ropeway system.





3.3.2 	Control gear


The electrical equipment which is providedto control the drivingmotors of theropeway driving gears.

















*********
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Continuous Bulk Conveying, Elevating, Hoisting, Aerial Ropeways and Related Equipment Sectional Committee,
MED 06

FOREWORD

This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized
by the Continuous Bulk Conveying, Elevating, Hoisting, Aerial Ropeways and Related Equipment Sectional
Committee, had been approved by the Mechanical Engineering Divisional Council.

This standard was first published in 1979.Substantial changes in the industrial practices necessitates this revision.
The major changes in this revision are as follows:

a) Capacity of chairs for passenger chairlifts has been specified;

b) Temperature range has been restricted upto (-) 30°C only;

c) Latest materials as per relevant Indian Standards have been mentioned for manufacture of chair for
chairlifts;

d) Factor of safety for design of chairs has been defined in this Standard; and
e) For design purposes, the mass of passengers has been specified.

Nothing in this standard is intended to contravene any provisions of the statutory regulations wherever they are
in force.

Composition of the Panel-1 on ‘Aerial Ropeways’ of MED 06 responsible for the formulation of this Standard is
given at Annex B.

For the purpose of deciding whether a particular requirement of the standard is complied with the value, observed
or calculated, expressing the result of a test or analysis shall be rounded off in accordance with IS 2 : 1960 ‘Rules
for rounding off numerical values (revised)’. The number of significant places retained in the rounded off values
should be the same as that of the specified value in this standard.
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Indian Standard
CHAIRS FOR CHAIRLIFTS — SPECIFICATION

( First Revision )

1 SCOPE

1.1 This standard covers the requirements for chairs for
passenger chairlifts.

1.2 This standard is applicable to chairs used on
chairlifts working in anti-clockwise direction, the
normal direction of chairlift. In exceptional cases where
local conditions require movement of the chairlift in
the clockwise direction, the provision laid down in
this specification may also be applied with the only
difference that the suspension bar of the chairs seen
from the front may be to the left of the chair.

1.3 This standard is applicable to chairs for
installations, having a speed not exceeding 4.25 m/s
and are suitable for areas experiencing temperature
upto (-) 30°C.

2 REFERENCE

The Indian Standards listed at Annexure A contain
provisions which, through reference in this text,
constitute provision of this standard. At the time
of publication, the editions indicated were valid.
All standards are subject to revision, and parties to
agreements based on this standard are encouraged to
investigate the possibility of applying the most recent
editions of the standards.

3 CAPACITY OF CHAIRS FOR PASSENGER
CHAIRLIFTS (Chairs used in Chairlifts shall have a
maximum capacity of 8 passengers)

4 MATERIAL

4.1 The suspension bar shall be manufactured from
tubes/hollow sections as per IS 1161, IS 2062 and
1S 4923 having no longitudinal welds and shall be seamless.
Their interior shall be protected against corrosion.

4.2 The seat of the chairs shall be manufactured from
either suitably treated and seasoned wood, or fiberglass-
reinforced plastic or foam cushions suitably lined or
high strength aluminum alloy.

4.3 Safety bars shall be manufactured from metallic
material as per IS 1030, IS1161, IS 2062, IS 4923 and
IS 14329. Other material like wood and nylon etc. may
be used, provided the requirements laid down in 6 are
satisfied.

5 GENERAL REQUIREMENTS

5.1 The free passage of the suspension bar and the chair
as a whole while passing over towers to be ensured
even in presence of inward and outward oscillation of
12° with a minimum clearance of 0.5 m from tower
structure.

5.1.1 In order to ensure the free movement of passengers
and personnel in the station, the side clearance between
the space occupied by the chair and fixed obstacles
belonging to the installation shall be not less than
0.40 m measured towards the interior of the line and
1 m measured towards the outside. If the vehicles are
not guided, these values shall be maintained even when
the vehicle is inclined transversely at 12°.

5.1.2 The ends of the suspension bar shall be closed
with caps so that it is weather tight.

5.1.3 The suspension bar shall enclose the seating only
on the side or on the rear and below the seat.

5.1.4 The arms of the chair shall have a smooth surface
without any projections even for holding the free end
of the safety bar of the seat when it is in the locked
position.

5.1.5 Any gap in the seat except in front and sides shall
not be more than 25 mm.

5.2 Factor of Safety

5.2.1 For all components constituting the vehicle,
safety factor (ratio of the ultimate strength and stress
in metal) shall be at least 5 under the static conditions.
This factor of safety may be increased suitably to take
into account the dynamic conditions to assure the
desired degree of safety.

5.2.2 Material, Welding procedure and type of
electrodes shall be such chosen that they do not fail at
local ambient conditions.

5.2.3 For design purposes, the mass of passengers shall
be taken as 80 kg/passenger.

6 TESTING OF SAFETY BAR

6.1 The safety bar assembly shall be tested in assembled
condition in closed position. The test shall cover all
the joints and locking arrangements in the safety bar
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assembly. The test shall consist of applying a force of
150 N in the direction perpendicular to the plane of
rotation in closed position. During the test no elastic
deformation shall be noted when the load applied is
held for 5 min.

6.2 A test similar to 6.1 shall be carried out with a load
of 300 N applied on safety bar. There shall not be any
permanent deformation of any part of the assembly
after the test when the test is repeated ten times in an
hour.

6.3 Crack Detection Test

All components shall be subjected to NDT for any
cracks and blow-holes at an interval of six months.

7 NUMBERING

In order to distinguish the chairs on the line, they shall
be successively numbered. Also at a prominent position
in the chair, a nameplate indicating maximum number
of passengers shall be displayed.

8 BIS CERTIFICATION MARKING

The product(s) conforming to the requirements of
this standard may be certified as per the conformity
assessment schemes under the provisions of the Bureau
of Indian Standards Act, 2016 and the Rules and
Regulations framed thereunder, and the product(s) may
be marked with the Standard Mark.







IS 9228 : 2019

ANNEX A
( Clause 2 )

LIST OF REFERRED INDIAN STANDARDS

1S No. Title

814 :2004 Covered electrodes for manual metal arc Welding of carbon and carbon manganese steel

(sixth revision)
816 : 1969 Code of practice for use of metal arc welding for general construction in mild steel (sixth

revision)
823 : 1964 Code of procedure for manual metal arc welding of mild steel
1024 : 1999 Code of practice for use of welding in bridges and structures subject to dynamic loading

(second revision)
1030 : 1998 Carbon steel castings for general engineering purposes ( fifth revision)
1161 :2014 Steel tubes for structural purpose — Specification ( fifth revision)
2062 : 2011 Hot rolled medium and high tensile structural steel (seventh revision)
4923 :2017 Hollow steel sections for structural use — Specification (second revision)
9595 : 1996 Metal arc welding of carbon and carbon manganese steels —Recommendations (second

revision)
14329 : 1995 Malleable iron casting

ANNEX B
( Foreword )
COMMITTEE COMPOSITION
Composition of the Panel-1 on ‘Aerial Ropeways’ MED 06
Organizations Representative(s)
In Personal Capacity Suri A. BHADRA (Convener)
In Personal Capacity Suri C. K. KARMAKAR
In Personal Capacity, Kolkata Surt DWIIENDRA LaL Das (Invitee)
CSIR-CIMFR, Dhanbad Dr DEBAsIsH Basak
CRS, Pvt Ltd, Kolkata Suri K. Bose
Damodar Ropeways & Infra Ltd, Kolkata SHRI RANJAN MUKHERJEE
Usha Breco Limited, Ghaziabad SHRI MANOJ PANWAR
Member Secretary

SHrI A. K. MOHINDROO
ScienTisT ‘C’ (MED), BIS
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Continuous Bulk Conveying, Elevating, Hoisting, Aerial Ropeways and Related Equipment Sectional
Committee, MED 06

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Continuous
Bulk Conveying, Elevating, Hoisting, Aerial Ropeways and Related Equipment Sectional Committee, had been
approved by the Mechanical Engineering Divisional Council.

An aerial ropeway is a special form of transportation system where passengers/materials are carried on a
tensioned wire rope supported above the ground. In ropeways handling passengers, safety, reliability, and
conformance to high-quality and good industry practices of steel wire ropes are paramount for securing the
safety of the users. Aerial ropeways are particularly useful in regions where the facility in surmounting natural
barriers gives them a great advantage over railways or roads, both of which may need the heavy civil engineering
work to secure easy gradient. They are inexpensive to maintain, pollution free, environment friendly, does
not affect aesthetics, their power demand is modest, and, they are not seriously affected by adverse climatic
conditions.

Nothing in this standard is intended to contravene any provisions of the statutory regulations wherever they are
in force.

Composition of the Panel-1 on ‘Aerial Ropeways’ of MED 06 responsible for the formulation of this standard is
given at Annex B.

For the purpose of deciding whether a particular requirement of this standard is complied with the final value
observed or calculated, expressing the result of a test, shall be rounded off in accordance with IS 2 : 1960 ‘Rules
for rounding off numerical values (revised). The number of significant places retained in the rounded off value
should be the same as that of the specified value in this standard.
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MAGNETIC ROPE TESTING (MRT) —
SPECIFICATION

1 SCOPE

1.1 Non-destructive testing (NDT) is one of the
quality control and maintenance inspection methods
on mechanical structures. Steel wire ropes are most
significant part of ropeways. This standard covers
the methodology for determination and evaluation of
condition of ropes used in aerial ropeways. Periodic
scanning of ropes using nondestructive method is
suggested.

1.2 Wire rope tester/defect graph with at least two
channels LF and LMA shall be used for scanning of
steel wire ropes.

2 REFERENCE

The Indian Standards listed at Annex A contain
provisions which, through reference in this text,
constitute provision of this standard. At the time
of publication, the editions indicated were valid.
All standards are subject to revision, and parties to
agreements based on this standards are encouraged to
investigate the possibility of applying the most recent
editions of the standards.

3 TERMINOLOGY

For the purpose of this standard, the following
definitions shall apply:

3.1 Local Fault (LF) — Broken wire or corrosion pit
creates radial magnetic flux leakage and LF sensor
detects it as the rope passes through the sensor. This
signal provides information about presence of local
fault and to an extent information about its magnitude.

3.2 Loss of Metallic Cross-sectional Area (LMA) —
Signal for LMA sensor is proportional to the volume of
steel or the change in cross-sectional area. It provides
information about loss of steel due to missing wire,
continuous corrosion or abrasion.

4 METHODS OF OPERATION

4.1 Introduction

Ropes are usually subjected to proper inspection during
its lifetime. Safe use of rope requires different methods
of inspection, destructive and nondestructive testing
with visual and instrumental inspection. Destructive

inspection brings information about tested part only
and does not represent full length of the rope. Visual
examination alone is not suitable for detecting rope
deteriorationlevel. Magnetic nondestructive evaluation
is the suitable method for assessment of rope condition
therefore MRT equipment employing this principle
shall be used for scanning of ropes at site utilizing any
of the following methods:

a) Permanent Magnet Method — Instruments for
magnetic non-destructive evaluation of steel
wire ropes generally uses ‘DC magnetic method’
(also known as permanent magnetic method) for
magnetization of the rope with permanent magnets
and detection of the changes of magnetic field
around the rope and total magnetic flux. Inductive
coils and/or Hall generators are very popular as
sensing devices.

b) Magnetic Flux Leakage Method — Some
instruments utilize magnetic flux leakage (MFL)
principle of operation with strong magnetization
of rope. Any changes in rope cross-sectional area
as well as discontinuities, like broken wires or
strands, pits of corrosion etc. causes changes in
leakage flux of magnetic field. Magneto-sensitive
sensors placed in the magnetic head, detect the
changes of magnetic leakage flux.

S SAFETY ASPECTS

5.1 Equipment
5.1.1 General

5.1.1.1 The equipment comprises a magnetic head,
output monitoring/display unit with storage facility for
recording data and /or chart recorder.

5.1.1.2 The equipment shall be operated and maintained
as per operating instruction manual.

5.1.1.3 Readings using this instrument may not be
possible at location where the machine is not able to
access the entire surface of the rope like at termination
points, saddles, anchor points, chain supports etc. due
to the limitation of the machine.

5.1.1.4 The test equipment shall be calibrated every
two years.







IS 17235 : 2019

5.2 Magnetic Head

Magnetic head with manufacturers recommended
guards shall be used for a particular range of rope
diameter. All sensors for LF, LMA and distance counter
etc. shall be housed in the magnetic head. It encompasses
the area around the rope for its magnetization during
rope movement.

5.3 Display or Basic Unit/Chart Recorder

Visual display unit/data logger unit/basic unit shall
display the length of the rope assessed, value of LF
and LMA etc. during the test. This will store the entire
data during inspection and then will be transferred to
Computer or any other storage device for analysis and
comparison in future.

5.4 Personnel

Testing personnel shall have basic knowledge of
rope installed and to be inspected. They shall also
have experience of operating the electromagnetic
instruments for nondestructive evaluation of ropes.
Such testing personal should have certification from
OEM of the MRT machine for operation and evaluation
of test result. NDT level 2 certified personnel are also
authorised to perform the MRT operations.

5.5 Instrument Operation
5.5.1 Setting of the Instrument for Test

5.5.1.1 Before starting the procedure, the rope under
test shall be magnetized by moving the magnetic head
over rope for 1-2 metres. The instrument/rope tester
shall be calibrated in air and with the rope inside each
time before scanning the rope.

5.5.1.2 Necessary arrangements shall be made for
fixing the equipment and smooth scanning of the
rope so that either the rope under test may pass freely
through the head or the rope-tester may run smoothly
along the rope inside head with the infrastructure
arrangement.

5.5.1.3 The rope tester shall be tested with sample
rope/wire with few manual cut in its strand(s) before
scanning the rope in the ropeway.

5.6 Results

5.6.1 The personnel responsible for carrying the test
shall store the data and interpret the results in the report.

5.6.2 The major findings shall be highlighted.

5.6.3 Old and present readings shall be correlated, if
possible.

5.6.4 The report shall have recommendation and
suggestion based on the current rope condition for
continuance/ discard considering the aspects of all
relevant Indian Standards for wire ropes.

6 TEST REPORT

The test report shall include the followings:
a) Detail of rope and installation;
b) Date of test;
c¢) Date of previous test if any;
d) Equipment detail and setting;
e) Direction of rope movement and length scanned;
f) Average speed of rope under test;

g) Lay length of the rope and the changes with
reference to the previous value;

h) Average diameter of the rope noticed and
comparison with the nominal value;

j) Spliced lengths in case of haulage ropes;
k) Any other visual findings; and
m) Recommendation(s) containing:

1) Accept/discard of rope in the installation.
Reference from IS 3973 and other relevant IS
on wire ropes may be taken; and

2) Next date of nondestructive inspection of
aerial ropes.







IS 17235 : 2019

ANNEX A
( Clause 2)

APPLICABLE INDIAN STANDARDS ON WIRE ROPES

1S No. Title

3973 : 1984 Code of practice for the selection, installation and maintenance of wire ropes (first revision)
5228 :2017 Code of practice for construction of continuous movement monocable ropeways with fixed

grips intended for transportation of passengers
5229 :2017 Code of practice for construction of continuous movement monocable ropeways with

automatic grips intended for transportation of passengers
5230:2017 Code of practice for construction of continuous to and fro movement bicable ropeways

intended for transportation of passengers
9706 : 1997 Aerial ropeways for transport of material — code of practice for design and construction (firs¢

revision)
16620 : 2017 Jig back movement monocable ropeways with fixed grips — Code of practice
16623 : 2017 Pulsated movement monocable ropeway with fixed grips — Code of practice

ANNEX B
( Foreword )
COMMITTEE COMPOSITION
Composition of the Panel-1 on ‘Aerial Ropeways’ MED 06
Organizations Representative(s)
In Personal Capacity SHr1 A. BHADRA (Convener)
In Personal Capacity Suri C. K. KARMAKAR
In Personal Capacity, Kolkata Surt DWIIENDRA LAL Das (Invitee)
CSIR-CIMFR, Dhanbad Dr DEeBaAsisH Basak
CRS, Pvt Ltd, Kolkata Suri K. Bose
Damodar Ropeways & Infra Ltd, Kolkata SHRI RANJAN MUKHERJEE
Usha Breco Limited, Ghaziabad SHRI MANOJ PANWAR
Member Secretary

SHrI A. K. MOHINDROO
ScienTisT ‘C’ (MED), BIS
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Continuous Bulk Conveying, Elevating, Hoisting, Aerial Ropeways and Related Equipment Sectional Committee,
MED 06

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Continuous
Bulk Conveying, Elevating, Hoisting, Aerial Ropeways and Related Equipment Sectional Committee, had been
approved by the Mechanical Engineering Divisional Council.

An aerial ropeway is a special form of transportation system where passengers/materials are carried on a
tensioned wire rope supported above the ground. In ropeways handling passengers, safety, reliability, and
conformance to high-quality and good industry practices are paramount for securing the safety of the users.
Acrial ropeways are particularly useful in regions where the facility in surmounting natural barriers gives them
a great advantage over railways or roads, both of which may need the heavy civil engineering work to secure
easy gradient. They are inexpensive to maintain; pollution free; environment friendly; does not affect aesthetics;
their power demand is modest; and, they are not seriously affected by adverse climatic conditions.

Nothing in this standard is intended to contravene any provisions of the statutory regulations wherever they are
in force.

The composition of the committee responsible for the formulation of this standard is given in Annex B.

This standard proposes to cover calculations for ropeway installation of major components to ensure conformance
to the safety and other requirements.

For the purpose of deciding whether a particular requirement of this code is complied with the final value,
observed or calculated, expressing the results of a test or analysis, shall be rounded off in accordance with
IS 2 : 1960 ‘Rules for rounding off numerical values ( revised )’. The number of significant places retained in the
rounded off value should be the same as that of the specified value in this standard.
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CALCULATION FOR DESIGN OF ROPEWAY
INSTALLATION INTENDED FOR TRANSPORTATION
OF PASSENGERS — CODE OF PRACTICE

1 SCOPE

1.1 This standard covers the general requirements
for calculations for ropeway installation designed for
transportation of passengers.

1.2 The scope encompasses design by calculation of
major components to ensure conformance to the safety
and other requirements stipulated in various ropeway
standards listed in Annex A.

2 REFERENCES

The standards listed in Annex A contain provisions
which, through reference in the text, constitute
provisions of this standard. At the time of publication,
the editions indicated were valid. All standards are
subject to revision, and parties to agreements based
on this standard are encouraged to investigate the
possibility of applying the most recent editions of the
standards.

3 TERMINOLOGY

For the purpose of this standard, definitions given in IS
7649 and the following shall apply.

3.1 Line — Route alignment of the ropeway between
two terminals.

3.2 Ropeway Profile — Longitudinal section along
Ropeway Route showing location of Terminal station,
Intermediate supports and Rope catenary.

3.3 Calculation of Ropeway Profile — Calculations
to determine axial forces at different points along
the Rope profile and their effects on the intermediate
support.

3.4 ChordAngle —Vertical angle of rope between two
adjacent supports.

3.5 Angle of Deflection — Angle through which the
rope is deflected.

3.6 Rope Gauge —Distance between two Ropes in
Horizontal plane.

3.7 Empty Rope — Track rope or hauling rope without
carriers.

3.8 Unloaded Rope —Track rope and /or hauling rope
only carrying empty carriers at the designed carrier
spacing.

3.9 Loaded Rope—Track rope and / or hauling rope
carrying fully loaded carriers at the designed carrier
spacing.

4 GENERAL REQUIREMENTS

4.1 Calculation Method

4.1.1 Design/Calculation method (manual/
computerized) shall be clearly indicated or explained
by proper references

4.1.2 For any calculation, it shall be clear from the
presentation, the magnitude and application of all
applied loads and their source/origin.

4.1.3 The calculation shall indicate output results for
various combinations of loads and determination of
worst possible combination.

4.2 Presentation of Calculation

4.2.1 The calculation documents shall be clear,
transparent and comprehensible. All documents shall
contain easily identifiable number and date.

4.2.2 The results of computer calculations shall be
accompanied by a document showing structural models
and direction and application of loads and output values
(results).

4.3 Broad Spectrum of Calculation

4.3.1 Profile design (with all possible operating
conditions) including determination of minimum and
maximum tension along the route length.

4.3.2 Selection of Rope

4.3.3 Determination of running power for most
unfavorable loading condition.

4.3.4 Design/selection of critical mechanical items like
Bull Wheels and shafting, Gearbox, couplings, Brakes
etc.
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4.3.5 Civil foundation design based on the load arising
out of different operating condition.

4.3.6 Structural design based on the load arising out of
different operating condition.

4.3.7 Electrically interlocked safety devices provided
in line and station.

4.3.8 Safety and suitability of Rescue units and devices.

4.4 Calculation Basis

The following shall be taken into account in the
calculations:

a) Self weight and imposed loads;
b) Static and dynamic loads;
c) Loads resulting from tension forces in the ropes;

d) Wind and snow loads in accordance with the
stipulations given in IS 875;

e) Effect of ambient temperature variation;

f) Loads arising out of avalanches, earthquake,
erection condition, etc, in accordance

with the respective Indian standards; and
g) Effect of accumulation of snow on ropes.

4.5 Route and Profile Calculation

4.5.1 The stipulations contained in various ropeway
standards listed in Annex A shall be adhered to.

4.5.2 Rope sag between intermediate supports shall be
verified for worst loading condition considering:

a) selfweight ofrope as provided by the manufacturer,
b) static weight of carrier,

c) static weight of passengers as provided in the
standards listed in Annex A,

d) calculated rope tension at the point under
verification,

e) effect of wind and snow,

f) possible fluctuation during starting and braking,
and

g) frictional effect, etc.

Depending on the normal climatic condition, if
the place of installation receives uninterrupted
snowfall, effect of accumulation of snow / ice on
the ropes shall be taken into account if the snow/
ice deposit cannot be removed in a reasonable time
by moving or driving the rope. Unless established
data is available, loads may be calculated based on
the following inputs:

1) 20 mm thick accumulation for ropes having
diameter 10 mm or less,

2) 22 mm thick accumulation for ropes having
diameter between 11 and 50 mm,

3) 25 mm thick accumulation for ropes having
diameter more than 50 mm, and

4) Density of snow/ice — 600 kg / m*.
4.5.3 For continuous movement ropeways having
carriers at equal spacing, load from the carriers may
be considered uniformly distributed if spacing between
carriers is within 50m.Otherwise acting as point load.

The inclination angle at the supports (tangent to the
rope curve at the end of span) between the unloaded
rope and the loaded rope for continuous movement
ropeways, shall not be greater than 8.5° considering
the load condition on the other rope spans same as per
design.

For installation having a group of carriers which may
impose high concentrated load, such angle shall not
exceed 13°.

4.6 Determination of Tensile Forces

4.6.1 The following factors shall be considered in
determining the tensile forces in ropes:

a) Applied tension;

b) The frictional resistance on the intermediate
support shoes/rollers over which the rope moves
for most unfavorable loading condition;

c¢) The frictional resistance of the tension trolley;

d) Travel length of the trolley considering probable
elongation in rope; and

e) Type of tensioning device. If hydraulic system is
used, effect of probable failure of the system.
4.7 Selection Criterion for Ropes

4.7.1 Usage
Track Rope, Carrying-Hauling Rope, Tensioning Rope
etc.

4.7.2 Maximum tensile stress at any point on line
considering dynamic effect during starting and braking.

4.7.3 Safety factor as stipulated in respective ropeway
standards listed in Annex A.

4.7.4 Ambient condition at the place of installation.

4.7.5 In addition, stipulations laid in IS 5230 and
IS 17232 for Track Ropes and IS 5228, IS 5229,
IS 16620 and IS 16623 for haulage ropes shall be
considered.

4.7.6 Elastic Modulus of Rope shall be considered as
per manufacturer’s recommendation for the particular
application and the operating condition

4.8 Calculation for Ropeway Drive Unit

4.8.1 Drive Power shall be determined from the
transmission of tangential forces to the drive sheave,







which, in turn, shall depend on the frictional coefficient
of sheave or liner materials.

Drive power determination shall be in accordance with
the following equation:
Driving force =T, - T, and
T, /T,=e

maximum tangential force or tension,
minimum tangential force or tension,
e = base of the logarithm = 2.71828,

u = coefficient of friction, and

O = angle of contact with the drive sheave — in
radians.

The following Co-efficient of friction shall be
considered for different materials

a)  Rubber-lined rollers 3.0 percent
b)  Plastic-lined rollers 2.0 percent
¢)  Sheaves with roller bearings 0.3 percent
d)  Sheaves with journal bearings 1.0 percent

e)  Ropes on track rope shoes 10.0 percent

f)  Track rope roller chains with
roller bearings

0.5 percent

g) Track rope roller chains with
journal bearings

1.0 percent

h) Steel wheels on carriers for
funicular  railways  without
eccentric haul rope connection

1.0 percent

j)  Steel wheels on carriers for
funicular railways in the case
of horizontal bends or eccentric
haul rope connection

2.0 percent

k)  Pneumatic tyres on carriers for
funicular railways on concrete
or steel girders without
eccentric haul rope connection

1.5 percent

m) Pneumatic tyres on carriers for
funicular railways in the case
of horizontal bends or eccentric
haul rope connection

2.5 percent

n)  Carrier truck rollers on aerial
ropeway carriers

2.0 percent
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p)  Steel rollers on steel surfaces 1.0 percent

q)  Skis on ski-tow tow-tracks 10.0 percent

4.8.2 Drive power shall be calculated for worst
combination of loading cases generally as below:

a) Load carriers up, empty carriers down;

b) Empty carriers up, load carriers down; and

c¢) Line fully complemented with loaded carriers on
both sides.

4.8.3 For all other design consideration, the stipulation
contained in IS 17239 and ropeway standards listed in
Annex A shall be followed.

4.8.4 Following characteristics shall also adhered to the
respective ropeway standards as indicated in Annex A.

a) Vertical clearance i.e. maximum height of the
lowest portion of the vehicle from the ground
measured in most unfavorable condition;

b) Mass of a person;
¢) Rope Guiding;
d) Maximum load exerted by the carrying hauling
rope;
e) Traverse loads and pulley diameter;
f) Loads on sheave, drums and saddles; and
g) Speed of the ropeway.
However, for self-weight of rope and carrier, this shall

conform to manufacturer’s recommendations/brochure/
information.

4.9 Criterion for Structural Design

4.9.1 The loads to be considered on ropeway structures,
their application and safety parameters have been
specified in respective ropeway standards listed in
Annex A.

4.9.2 Considering the possibility of rope being removed
from its mounts on one side, the supporting towers shall
be designed considering worst loading on one side and
no load from rope and carriers on the other side.

4.10 Calculation for Civil Engineering Works

4.10.1 Various criteria, guide lines and references
stipulated in IS 17237 civil engineering works shall be
followed.
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1S No.
5228 :2017

5229 :2017

5230 :2017

7649 : 1975

ANNEX A
( Clauses 2,4.5.1,4.52,4.7.3 and 4.8.3)

LIST OF REFERRED INDIAN STANDARDS

Title

Continuous movement monocable
ropeways with fixed grips intended
for transportation of passengers —
Code of practice for construction

Aerial ropeways —Transportation
of passengers —  Continuous
movement monocable with
automatic grips — Construction and
design — Code of practice

Continuous to and fro movement
bi-cable ropeways intended for the
transportation of passengers —
Code of practice for the construction

Glossary of terms used in connection
with aerial ropeways

IS No.
16620 : 2017

16623

17232

17237

17239

12017

12019

:2019

12019

Title

Jig back movement monocable
ropeways with fixed grips — Code
of practice

Pulsated movement Monocable
Ropeways with Fixed grips — Code
of practice

Continuous movement Bicable /

Tricable Ropeways with Detachable
Grip — Code of practice

Code of practice for design and
construction of civil engineering

works for ropeways — General
requirements
Safety requirements for drives

used for ropeway installation for
passenger transportation
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Continuous Bulk Conveying, Elevating, Hoisting, Aerial Ropeways and Related Equipment Sectional Committee,
MED 06

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Continuous
Bulk Conveying, Elevating, Hoisting, Aerial Ropeways and Related Equipment Sectional Committee, had been
approved by the Mechanical Engineering Divisional Council.

An aerial ropeway is a special form of transportation system where passengers/materials are carried on a tensioned
wire rope supported above the ground. In ropeways handling passengers, safety, reliability, and conformance to
high-quality and good industry practices are paramount for securing the safety of the users. Aerial ropeways are
particularly useful in regions where the facility in surmounting natural barriers gives them a great advantage over
railways or roads, both of which may need the heavy civil engineering work to secure easy gradient. They are
inexpensive to maintain; pollution free; environment friendly; does not affect aesthetics; their power demand is
modest; and, they are not seriously affected by adverse climatic conditions.

Nothing in this standard is intended to contravene any provisions of the statutory regulations wherever they are
in force.

The composition of the committee responsible for the formulation of this standard is given in Annex B.

This standard proposes to cover general principles for the transportation, Storage, installation and tensioning of
steel wire ropes used on Ropeways.

For the purpose of deciding whether a particular requirement of the standard is complied with, the value,
observed or calculated, expressing the result of a test shall be rounded off in accordance with IS 2 : 1960 ‘Rules
for rounding off numerical values ( revised )’. The number of significant places retained in the rounded off values
should be the same as that of the specified value in this standard.
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Indian Standard

TRANSPORTATION, STORAGE, INSTALLATION
AND TENSIONING OF WIRE ROPES
FOR PASSENGER ROPEWAY —
CODE OF PRACTICE

1 SCOPE

This standard establishes general principles for the
transportation, storage, installation and tensioning of
steel wire ropes used on ropeways for transportation of
passengers.

2 REFERENCES

The standards listed in Annex A contain provisions
which through reference in the text, constitute
provision of this standard. At the time of publication,
the editions indicated were valid. All standards are
subject to revision, and parties to agreements based
on this standard are encouraged to investigate the
possibility of applying the most recent editions of the
standards.

3 DEFINITION

For the purpose of this standard, definitions given in IS
7649 and the following shall apply.

3.1 Wire rope in several strands of metal wire twisted
into a helix forming a composite ‘ROPE”’.

3.2 Nominal Diameter (d) — Diameter by which the
rope is designated.

3.3 Measured Diameter/Actual Diameter (dm) —
Average of two measurements taken at right angles
to one another, of the diameter, that circumscribes the
rope cross-section.

3.4 Reference Diameter (D ) — Measured diameter
(3.2) of a section of rope that is not subject to bending,
taken directly after running in the new rope.

3.5 Cross Over Zone — That portion of rope coincident
with a crossing over of one wrap by another as the rope
traverses the drum or rises from one layer to the next at
the drum flange.

3.6 Wrap — One revolution of rope around a drum.

3.7 Reel Flanged spool on which rope is wound for
shipment or storage.

3.8 Wire Rope Periodic Inspection (During
Storage) — In-depth visual inspection of the rope,
if practicable, an assessment of its internal condition
before installation.

4 TRANSPORTATION

4.1 The rope shall be laid in the rope drum (made from
either wood or iron) in such a way that it is firmly
secured during transportation.Short length (under
100 m) of standard rope, particularly tensioning rope,
may be packed in rolls. Drums shall be secured to
prevent their movement during transportation.

4.2 The free end of the rope shall be properly secured
inside the drum flange.

4.3 If the rope is shipped via sea, it shall follow standard
norms of seaworthy packaging.

5 UNLOADING AND STORAGE

5.1 Offloading

5.1.1 To avoid accidents and/or damage to the rope, it
shall be offloaded with care. Reels or coils of rope shall
not be dropped, neither shall they be struck by a metal
hook or fork of a lift truck or any other external force
that could damage or deform the rope.

5.1.2 The reel/drum shall be handled/unloaded using
lifting gear making use of the holes formed for this
purpose or by inserting a heavy tube or shaft through
the center. It has to be ensured that there is no direct
contact between the slings and the outer rope wound
on the reel.

5.1.3 The reel/drum shall not be allowed to roll. If this
cannot be avoided, care shall be taken that the flanges
are not damaged or the rope come into contact with the
ground as given below.
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ATTENTION ¢

|
7% S

Incorrect handling

5.2 Storage

5.2.1 Ropes shall be stored in a place and manner
that prevents exposure to heat, dust, dirt, humidity,
chemicals, chemical fumes, steam or other corrosive
agents.

5.2.2 Ropes must be stored in a well ventilated area
free from moisture, dust and fumes. Required lubricant
(as per manufacturer’s recommendation) to be applied
every 3 months to the outer layers. Reel containing
ropes to be rolled through 90° after every 3 months.
Protect wooden reels from the attack of termites. In no
case the reels should be put on ground or un-cemented
floor, as given below.

U

Correct handling

6 INSTALLATION

6.1 When uncoiling and/or installing a wire rope, every
precaution shall be taken to avoid inducing turn into,
or out of, the rope. Allowing this to occur can result
in the formation of loops, kinks or bends in the rope,
rendering it unfit for use.

6.1.1 A horizontal platform with the necessary anchors
for fixing the drum on the lay out line is made ready.
Also ensure that all uncoiling/pulling devices like
winch, etc, are in good working condition.

6.1.2 Laying and installation of the rope shall be carried
out by competent persons having experience in similar
work. There shall also be an effective communication
system between all persons engaged in the work.

6.2 Installing the Rope

6.2.1 When uncoiling and/or installing a wire rope,
every precaution shall be taken to avoid inducing turn
into or out of the rope. Allowing this to occur can result
in the formation of loops, kinks or bends in the rope,
rendering it unfit for use.

6.2.2 In order to prevent any of the above conditions;
the rope should be laid out in a straight line with a
minimum of slack being allowed to occur (see Fig.1).

6.2.3 Rope supplied in a coil should be placed on a
turntable and paid out straight; however, where the
coiled length is short, the outer rope end may be made
free and the remainder of the rope rolled along the
ground.

6.2.4 A rope shall never be paid out by throwing off
wraps when the coil or reel is flat on the ground or by
rolling the reel along the ground (see Fig. 2).
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Unwinding with a turntable Unwinding with a frame

Unwinding with a turntable Rolling out on the ground

F16. 1 CorrRECT PROCEDURES FOR UNCOILING WIRE ROPE

Removal from coil from the side Removal from reel from the side

FiG. 2 INCORRECT PROCEDURES FOR UNCOILING WIRE ROPE
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6.2.5 For those lengths of rope supplied on a reel, place
the supply reel and its supporting stand or cradle as far
away from the winch as possible, in order to limit any
fleet angle effects to an absolute minimum and thus
avoid any undesirable rotational effects.

6.2.6 Attempt should be made to protect the rope from
any potential ingress of grit or other contaminants.

6.2.7 A revolving reel of rope can have a high inertia, in
which case it needs to be controlled in order to slowly
pay out the rope. For smaller reels, this is usually
achieved by employing a single brake (see Fig. 3).

Application of the preload using a braking disc at the

reel

Larger reels have significant inertia once they start to
revolve and might need to be substantially braked.

The free end of the rope must remain tightly seized/
fused or welded during the entire installation procedure.
When attaching a rope end in a wedge socket / clamp, it
is important that the entire rope cross-section, be firmly
secured or anchored.

6.2.8 Handling the Right Way

Use spindle through the reels for loading/un loading
or put the rope on a swift with brake arrangement.
Allow clearance for free rotation of reel when the rope

Application of the preload by braking the reel
flange

F1G. 3 ExamMPLE oF CORRECT WAY OF TRANSFER OF WIRE ROPE FrRoM REEL WiTH CONTROL OF ROPE TENSION
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end is pulled. Maintain constant tension during haul 7 ROPE SPLICING AND TENSIONING

off. Prevent crossing of rope laps on the reel. Avoid

possible kink, which is a permanent damage to a rope, 7.1 Splicing work shall be carried out in accordance
as given below. with the procedure recommended in IS 5245.

7.2 Rope tensioning needs to be done in accordance
with the instruction as mentioned in respective Indian
Standards on Aerial Ropeway that is :

a) IS 5228, 5229, 16620, 16623 — Code of practice
for Monocable— Fixed Grip, Detachable Grip,
Jig Back and Pulsated Ropeways respectively.

b) IS 5230, IS 17232 — Code of practice for
Bicable— Jig Back Ropeways, Bi cable/ Tri cable
Detachable ropeways respectively.
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1S No.

5228 :2017

5229 :2017

5230 :2017

5245 (Part 1)
11969

ANNEX A
( Clause 2)

LIST OF REFERRED STANDARDS

Title

Continuous movement mono-
cable ropeways with fixed grips
intended for transportation of
passengers — Code of practice
for construction

Aerial ropeways — Transporta-
tion of passengers — Continuous
movement monocable  with
automatic grips — Construction
and design — Code of practice

Continuous to and  from
movement bi-cable ropeways
intended for the transportation of
passengers — Code of practice
for the construction

Methods for splicing of wire
ropes Part 1 Hand splicing of
wire ropes

IS No.

5245 (Part 2) :
2013

7649 : 1975

16620 : 2017

16623 : 2017

17232 :2019

Title

Methods for splicing of wire
ropes Part 2 Wire rope sling
legs with ferrule — Secured eye
terminal (first revision)

Glossary of terms wused in
connection with aerial ropeways

Jig back movement monocable
ropeways with fixed grips —
Code of practice

Pulsated movement Monocable
Ropeways with Fixed grips —
Code of practice

Continuous movement Bicable/
Tricable Ropeways with
Detachable Grip — Code of
practice
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PROFORMA FOR PROPOSING NEW SUBJECTS FOR NATIONAL STANDARDISATION



		1

		Proposer Name & Complete Contact Details including Phone no and Email ID.

		 



		2

		Proposed Title of the standard

(Indicate whether the standard required is for product specification/methods of test/code of practice and define the subject in brief)

		 



		3

		Scope of the proposed standard

(Define the limits to be considered)

		 



		4

		Purpose and Justification

		 



		5

		Likely users of standards and their inputs

		 



		6

		Any related standard/series of standard/system standard required to make this subject standard complete

		 



		7

		When the final Standard would be required (any time limit)

		 



		8

		Any specific problem being faced without this standard

		 



		9

		Bearing with Govt. legislation regulation, etc

		 



		10

		Name and address of manufacturers/implementing industries/purchasing organisation/component supplier/raw material supplier, if any

		 



		11

		Status of the industry in the country

		 



		12

		Availability of test facilities in the country

		 



		13

		Whether related to variety reduction, export, health, safety, consumer protection, mass consumption, energy conservation, technology transfer, technology up-gradation, protection of environment & other National priorities.

		 



		14

		Whether the subject requires consideration to be given to women/ girl issues in line with Sustainable Goal 5 of the UN.

If so, whether the issues are proposed to be addressed suitably in the proposed standard.

		 



		15

		Relevant supportive document/other national/international standards, company standard, technical & research papers, etc if any

(Please give reference or attach a copy)

		 



		16

		R&D work done in India

		 



		17

		Any foreign collaboration (give details)

		 



		18

		Liaison with any organisation(s)

		 



		19

		Preparatory work:

· Whether draft attached

· Whether outline attached and draft can be prepared

· No draft possible, if so, why?

		 



		20

		Whether this project can be funded by your organisation or can it be sponsored by industry/ association/professional bodies/ministry? If yes, to what extent?

		 



		21

		Whether your organisation would be interested to opt for BIS Standard Mark once the standard is published?

		 







Dated:	                                                                                                            Signature:

NOTES: 

i) It is desirable that information is provided by the proposer for all items of the proforma; in any case information against item 1 to 5 must be provided.

ii) Write ‘NA’ wherever not applicable.

iii) Add a separate sheet to elaborate.
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Program of Work

BUREAU OF INDIAN STANDARDS

MED 6 : Continuous Bulk Conveying, Elevating, Hoisting Aerial Ropeways And Related Equipment

Scope:

Liaison:

Published Standards

a) Formulation of standards for conveyors, vertical hoists, bucket elevators, aerial ropeways
Amusement/joy rides and related equipment like crushers screens, vibrating mills etc. and
conveyors for personal transportation. b) Co-ordination of work with ISO/TC 101 Continuous

Mechanical Handling Equipment. ¢) Co-ordination of work with ISO/TC 254 Safety of
Amusement Rides and Amusement Devices.

TC-101 (O): Continuous mechanical handling equipment TC-254 (P): Safety of amusement
rides and amusement devices

S.No IS No. TITLE Reaffirm M-Y No. of Amds Eqv.
1 IS 11592 : 2000 Selection and design of belt August, 2020 1 Indigenous
conveyors - Code of practice (First
Revision)
2 IS 11619 :1986 | Specfication for scraper bars for February, 2018 - Not Equivalent
IS0 5612-1984 armoured face conveyors
3 IS 12060 : 1987 | Code of practice for selection of February, 2023 - Indigenous
rotary vane feeders
4 IS 12101 : 1987 |Specification for roller type hold - February, 2023 - Indigenous
Back device
5 IS 12108 : 1987 | Code of practice for selection of February, 2023 - Indigenous
rotary table feeders
6 IS 12204 : 1987 | Code of practice for selection of February, 2023 - Indigenous
reciprocating feeders
7 IS 12215 : 1987 | Code of practice for selection of February, 2023 - Indigenous
belt feeders
8 IS 12400 : 1988 | Code of practice for selection of February, 2023 - Indigenous
electromagnetic feeders
9 IS 12401 : 1988 | Code of practice for selection of February, 2023 - Indigenous
mechanical vibrating feeders
10 IS 12907 : 1990 Screw feeder - Purchasers data August, 2020 - Indigenous
sheet
11 IS 12941 : 1990 | Code of practice for selection and August, 2020 - Indigenous
use of super capacity bucket
elevator
12 IS 12959 : 1990 |Technical supply requirements for October, 2021 - Indigenous
sprocket wheels for link chains
13 IS 12960 : 1990 Determination of power August, 2020 - Indigenous
requirements of screw feeders -
General requirements
14 IS 12961 : 1990 U - Link for chains for bucket August, 2020 - Indigenous
elevators - Specification
15 IS 13324 : 1992 Screw feeders - General February, 2018 - Indigenous
requirements
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16 IS 14169 : 2013 Recommendations for type October, 2018 Indigenous
selection of feeders (First
Revision)
17 IS 14188 : 1994 | Conveyor systems - Maintenance October, 2021 Not Equivalent
IPSS 2-03-009-87 (| facilities - Design parameters
F1)
18 IS 14386 : 1996 |Belt conveyors - Travelling tripper October, 2021 Indigenous
- Motorised - For belt widths 650
mm to 1600 mm - Dimensions
19 | IS 15475 (Part 1) : | CODE OF RECOMMENDED Indigenous
2022 PRACTICE FOR AMUSEMENT
RIDES SAFETY PART 1
GENERAL INFORMATION
(First Revision)
20 | IS 15475 (Part 1) : | Code of Recommended Practice January, 2020
2004 for Amusement Rides Safety : Part
1: General Information (BI-
LINGUAL)
21 | IS 15475 (Part2) : | CODE OF RECOMMENDED Indigenous
2022 PRACTICE FOR AMUSEMENT
RIDES SAFETY PART 2
SAFETY REQUIREMENTS (first
revision)
22 | IS 15475 (Part 2) : | Code of Recommended Practice January, 2020
2004 for Amusement Rides Safety - Part
2: Safety Requirements(BI-
LINGUAL)
23 | IS 15475 (Part 3) : | CODE OF RECOMMENDED Indigenous
2022 PRACTICE FOR AMUSEMENT
RIDES SAFETY PART 3
DESIGN MANUFACTURE AND
ERECTION
24 | IS 15475 (Part4) : | CODE OF RECOMMENDED Indigenous
2022 PRACTICE FOR AMUSEMENT
RIDES SAFETY PART 4
SELECTION TRAINING AND
SUPERVISION OF OPERATORS
25 | IS 15475 (Part 5) : | CODE OF RECOMMENDED
2022 PRACTICE FOR AMUSEMENT
RIDES SAFETY PART 5
OPERATION AND
MAINTENANCE PROCEDURES
26 | IS 15475 (Part 5) : | Code of Recommended Practice January, 2020
2004 for Amusement Rides Safety - Part|
5: Operation and Maintenance
Procedures (BI-LINGUAL)
27 | IS 15475 (Part 6) : | CODE OF RECOMMENDED Indigenous
2022 PRACTICE FOR AMUSEMENT
RIDES SAFETY PART 6
PERFORMANCE TESTS
28 | IS 15475 (Part 6) : | Code of Recommended Practice January, 2020
2004 for Amusement Rides Safety - Part|
6: Performance Tests(BI-
LINGUAL)
29 | IS 15492 (Part 1) : | CODE OF RECOMMENDED Indigenous
2022 PRACTICE FOR SAFETYIN
WATER PARKS PART 1
GENERAL INFORMATION
30 | IS 15492 (Part2) : | CODE OF RECOMMENDED Indigenous
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2022 PRACTICE FOR SAFETY IN
WATER PARKS PART 2
SAFETY REQUIREMENTS
31 | IS 15492 (Part 3) : | CODE OF RECOMMENDED Indigenous
2022 PRACTICE FOR SAFETY IN
WATER PARKS PART 3
Instructions
32 IS 15530 : 2021 |Conveyor Chains Attachments and Identical under dual
ISO 1977:2006 Sprockets (First Revision) numbering
ISO 1977:2006
33 IS 15534 : 2004 | Continuous mechanical handling January, 2020 Identical under dual
ISO 5031:1977  |equipment for loose bulk materials numbering
ISO 5031:1977 | - Couplings and hose components
used in pneumatic handling -
Safety code
34 IS 15535 :2004 |Pneumatic handling appliances for January, 2020 Identical under dual
1SO 2327:1972 loose bulk materials - Piping numbering
1SO 2327:1972
35 IS 15536 : 2004 | Continuous mechanical handling January, 2020 Identical under dual
ISO 3284:19 equipment for loose bulk materials numbering
ISO 3284:19 - Dimensions of bends for use in
pneumatic handling
36 IS 16620 : 2017 Jig back movement monocable October, 2022 Indigenous
ropeways with fixed grips - Code
of practice
37 IS 16623 : 2017 Pulsated movement monocable October, 2022 Indigenous
ropeways with fixed grips - Code
of practice
38 IS 17232 : 2019 Continuous Movement November, 2023 Indigenous
Bicable/Tricable Ropeways with
Detachable Grip - Code of
Practice
39 IS 17233 : 2019 Acceptance and Certification November, 2023 Indigenous
Criteria for Design and
Construction of All Types of
Ropeways Intended for
Transportation of Passengers
40 IS 17234 : 2019 | Operation and Maintenance of All November, 2023 Indigenous
Types of Ropeways Intended for
Transportation of Passengers -
Code of Practice
41 IS 17235 :2019 | Magnetic Rope Testing (MRT) - Indigenous
Specification
42 IS 17236 : 2019 [Prevention and Safety Against Fire November, 2023 Indigenous
in Ropeways - Code of Practice
43 IS 17237 : 2019 | Code of Practice for Design and November, 2023 Indigenous
Construction of Civil Engineering
Works for Ropeways - General
Requirements
44 IS 17238 : 2019  [Safety Requirements for Ropeways November, 2023 Indigenous
Installations Designed to Carry
Persons - Quality Control
45 IS 17239 : 2019 Safety Requirements for Drives November, 2023 Indigenous
Used for Ropeway Installation for
Passenger Transportation
46 IS 17240 : 2019 Corrosion Protection of Iron and November, 2023 Indigenous
Steel Sections Used in Passenger
Ropeways - Code of Practice
47 IS 17405 : 2020 [Calculation for Design of Ropeway Indigenous

Downloaded by: Aman Dhanawat, 70475, 06-03-2024 10:14:07






Installation Intended for
Transportation of Passengers €”
Code of Practice

48 IS 17406 : 2020 Transportation, Storage, Indigenous
[nstallation and Tensioning of Wire
Ropes for Passenger Ropeway a€”
Code of Practice
49 IS 17938 : 2022 Design and Construction of Indigenous
Funicular Railway Code of
Practice
50 IS 3948 : 1986 Specification for calibrated high February, 2023 Not Equivalent
ISO 610-1979 tensile steel (Round Link) chain
(Electric Butt Welded) for chain
conveyors and coal ploughs used in
mines
51 IS 4240 : 1984 Glossary of conveyors terms and February, 2023 Not Equivalent
ISO/DIS 5027, BS definitions (First Revision)
3810 Part 2:1965
52 | IS4776 (Part 1) : Specification for troughed belt January, 2020 Not Equivalent
1977 conveyors: Part 1 troughed belt
BS 2890 : 1973 | conveyors for surface installation
53 | 1S 4776 (Part 2) : Specification for troughed belt January, 2020 Not Equivalent
1977 conveyors: Part 2 troughed belt
BS 2890 : 1973 conveyors for underground
installation
54 IS 5228 : 2017 Continuous movement monocable October, 2022 Indigenous
ropeways with fixed grips - Code
of practice (Second Revision)
55 IS 5229 : 2017 Continuous movement monocable October, 2022 Indigenous
ropeways with automatic grip -
Code of practice (Second
Revision)
56 IS 5230:2017 [To and fro (Jig Back) movement Bi October, 2022 Indigenous
- Cable ropeways - Code of
practice (Second Revision)
57 IS 5563 : 1985 | Specification for screw conveyors August, 2020 Not Equivalent
ISO 1050-1975 | for industrial use (First Revision)
58 IS 5626 : 1990  |Chain conveyors - Connector units, August, 2020 Not Equivalent
ISO 1082- 1984 | shackle type - Specification (First
Revision)
59 IS 5895 : 1985 Specification for steel roller August, 2020 Not Equivalent
BS : 2567-1972 conveyors (First Revision)
60 IS 6832 : 1985  |Specification for fixing screws and August, 2020 Indigenous
fixing washers for buckets for
bucket elevators (First Revision)
61 IS 6833 : 1973 Specification for buckets for October, 2021 Indigenous
bucket elevators
62 | IS 6834 (Part 1) : |Specification for conveyor chains, January, 2020 Not Equivalent
1973 chain - Wheels and attachments:
BS :4116-1971 Part 1 chains
63 | IS 6834 (Part 2) : |Specification for conveyor chains, January, 2020 Not Equivalent
1976 chain - Wheels and attachments:
BS :4116-1971 Part 2 chain - Wheels
64 | IS 6834 (Part 3) : |Specification for conveyor chains, January, 2020 Not Equivalent
1976 chain - Wheels and attachments:
BS :4116-1971 Part 3 attachments
65 IS 6930 : 1973 Dimensions for fixing October, 2021 Indigenous

arrangements of buckets for bucket]
elevators
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66 IS 7054 : 1973  |Specification for casing for bucket October, 2021 Indigenous
elevators
67 | IS7155 (Part1): CONVEYOR SAFETY i; /2 Indigenous
2023 CODE OF PRACTICE PART 1
GENERAL INFORMATION
68 IS 7155 (Part 2) : CODE OF RECOMMENDED Indigenous
2022 PRACTICE FOR CONVEYOR
SAFETY PART 2 GENERAL
SAFETY REQUIREMENTS
69 IS 7155 (Part 2) : CODE OF RECOMMENDED Indigenous
2022 PRACTICE FOR CONVEYOR
SAFETY PART 2 GENERAL
SAFETY REQUIREMENTS
70 | IS7155 (Part3) : | CODE OF RECOMMENDED Indigenous
2022 PRACTICE FOR CONVEYOR
SAFETY PART 3 BELT
CONVEYORS AND FEEDERS
71 IS 7155 (Part 4) : CODE OF RECOMMENDED Indigenous
2023 PRACTICE FOR CONVEYOR
SAFETY PART 4 VIBRATING
CONVEYOR FEEDER
72 IS 7155 (Part 5) : CODE OF RECOMMENDED Indigenous
2023 PRACTICE FOR CONVEYOR
SAFETY PART 5 APRON
CONVEYORS /APRON
FEEDERS
73 | IS7155 (Part6) : | CODE OF RECOMMENDED Indigenous
2023 PRACTICE FOR CONVEYOR
SAFETY PART 6 SELECTION
TRAINING AND SUPERVISION
OF OPERATORS
74 IS 7155 (Part 7) : CODE OF RECOMMENDED Indigenous
2023 PRACTICE FOR CONVEYOR
SAFETY PART 7 INSPECTION
AND MAINTENANCE
75 IS 7155 (Part 8) : CODE OF RECOMMENDED Indigenous
2023 PRACTICE FOR CONVEYOR
SAFETY PART 8 FLIGHT
CONVEYOR SCRAPER
CONVEYOR
76 IS 7167 : 1974 Code for selection and use of October, 2021 Indigenous
bucket elevators
77 IS 7423 : 2022 Continuous mechanical handling Identical under dual
ISO 7189: 1983 equipment Apron conveyors numbering
ISO 7189: 1983 Design rules (First Revision)
78 IS 7439 : 1974 Dimensions for aeroslides January, 2020 Not Equivalent
IS0 2326-1972
79 IS 7465 : 1974 Specification for portable and January, 2020 Not Equivalent
BS 4531 : 1969 mobile troughed belt conveyors
80 IS 7649 : 1975 Glossary of terms used in February, 2023 Not Equivalent
BS 3810: Part 7 :I | connection with aerial ropeways
973 and cableways
81 IS 8531 : 1986 Specification for pulleys for belt February, 2023 Not Equivalent
IS0 1536-1975 conveyors (First Revision)
82 IS 8597 : 1977 Specification for flat belt August, 2020 Indigenous
Conveyors
83 IS 8598 : 2019 Idler and Idler Sets for Belt - Indigenous

Conveyor — Specification (

Second Revision )
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84

IS 8599 : 1977

Recommendations for selection of
apron conveyors

August, 2020

Indigenous

85

IS 8646 : 1994

Conveyors - Scrapper (Flight) -
General requirements (First
Revision)

January, 2020

Indigenous

86

IS 8723 : 1978
ISO 1049-1975

Dimensions for vibrating
conveyors and feeders with
rectangular or trapezoidal trough

February, 2023

Not Equivalent

87

IS 8730 : 2023

CLASSIFICATION AND
CODIFICATION OF BULK
MATERIALS FOR
CONTINUOUS MATERIAL
HANDLING EQUIPMENT

Indigenous

88

IS 9228 : 2019

Chairs for chairlifts - Specification
(First Revision)

Indigenous

89

IS 9706 : 2019

Material handling ropeways - Code
of practice (Second Revision)

November, 2023

Indigenous

Standards under Development

Projects Approved
SI. No. Doc No. Title
1 MED 6 (24925) Revision | CONVEYOR CHAINS CHAIN-WHEELS AND ATTACHMENTS SPECIFICATION PART 2
of: IS 6834:1976 CHAIN-WHEELS
2 MED 6 (24928) Revision | CONVEYOR CHAINS CHAIN-WHEELS AND ATTACHMENTS SPECIFICATION
of: IS 6834:1976
Preliminary Draft Standards
SI. No. | Doc No. Title
No Records Found
Drafts Standards in WC Stage
SI. No. Doc No. Title
1 MED 6 (24272) Revision | PORTABLE AND MOBILE TROUGHED BELT CONVEYORS SPECIFICATION
of: IS 7465:1974
2 MED 6 (24793) Material handling ropeways - Code of practice Second Revision Amendment - 1
3 MED 6 (24795) Continuous Movement Bicable Tricable Ropeways with Detachable Grip - Code of Practice
Amendment - 1
4 MED 6 (24796) Acceptance and Certification Criteria for Design and Construction of All Types of Ropeways
[ntended for Transportation of Passengers Amendment - 1
5 MED 6 (24797) Code of Practice for Design and Construction of Civil Engineering Works for Ropeways -
General Requirements Amendment - |
6 MED 6 (24798) Safety Requirements for Drives Used for Ropeway Installation for Passenger Transportation
IAmendment - 1
7 MED 6 (24800) Safety Requirements for Ropeways Installations Designed to Carry Persons - Quality Control
IAmendment - 1
8 MED 6 (24801) Corrosion Protection of Iron and Steel Sections Used in Passenger Ropeways - Code of Practice
Amendment - 1
9 MED 6 (24924) Revision | CONVEYOR CHAINS CHAIN-WHEELS AND ATTACHMENTS SPECIFICATION PART 1
of: IS 6834:1973 CHAINS
Draft Standards Completed WC Stage
SL. No. | Doc No. [ Title
No Records Found
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Finalized Draft Indian Standard

SI. No. Doc No. Title
1 MED 6 (23556) Revision | CHAIN CONVEYORS CONNECTOR UNITS SHACKLE TYPE SPECIFICATION
of: IS 5626:1990
2 MED 6 (23558) Revision | STEEL ROLLER CONVEYORS SPECIFICATION
of: IS 5895:1985
Finalized Draft Indian Standards under Print
SI. No. Doc No. Title
1 MED 6 (23501) Revision | SCREW CONVEYORS FOR INDUSTRIAL USE SPECIFICATION

of: IS 5563:1985

Total Published Standards:86 Total Standards Under development:14

Aspect Wise Report

Product : 24

Code of Practices :
Methods of Test :
Terminology :
Dimensions :

System Standard :
Safety Standard :
Others :

Service Specification :
Process Specification :
Unclassified :

~
=

O OO WO AN~

Annexure-I :List of Indian Standards Withdrawn/Superseded

SI. No. IS No. & Year Title
1 IS 11168 (Part 1) : 1985 | Data sheet for aerial ropeways and cableways to be provided to intending purchaser and user Part 1
data to be supplied for aerial ropeways system for transportation of goods surface

2 IS 12059 : 1987 Dimensions for Rotary Vane Feeders

3 IS 12919 : 1990 Conveyor chains for cane sugar industry

4 IS 15475 (Part 3) : 2004 Code of Recommended Practice for Amusement Rides Safety - Part 3 Design Manufacture and

Erection BI-LINGUAL

5 IS 15475 (Part 4) : 2004 Code of Recommended Practice for Amusement Rides Safety - Part 4 Selection Training and
Supervision of Operators BI-ILINGUAL

6 IS 15475 (Part 5) : 2004 Code of recommended practice for amusement rides safety Part 5 operation and maintenance

procedures
7 IS 8598 : 1987 Idler and Idler Sets for Belt Conveyor - Specification Second Revision
ISO 3598:2011

8 IS 9047 (Part 1) : 1978 | Data sheet for aerial ropeways and cableways Part 1 data to be supplied by intending purchaser for
aerial system for transportation of goods

9 IS 9047 (Part 2) : 1980 | Data sheet for aerial ropeways and cableways Part 2 data to be supplied by intending purchaser for

aerial system for transportation of passengers surface

10 IS 9047 (Part 3) : 1983 | Data sheet for aerial ropeways and cableways Part 3 data to be supplied by intending purchaser for|
transportation of passenger underground

11 IS 9047 (Part 4) : 1983 | Data sheet for aerial ropeways and cableways Part 4 data to be supplied by intending purchaser for

aerial system for transportation of goods underground
12 IS 9047 (Part 6) : 1980 | Data sheet for aerial ropeways and cableways Part 6 data to be supplied by intending purchaser for
aerial system for transportation of forestry products
Specification for rope guide rollers for haulage ropes of bicable aerial ropeways for transportation
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13 1S 9413 : 1980 of goods
UNI 4900-1962
14 1S 9454 : 1980 Specification for bicable load carriers
GOST 10353-63
Annexure-II :List of Indian Product Standards
SI. No. IS No. & Year Title
1 IS 11619 : 1986 Specfication for scraper bars for armoured face conveyors
IS0 5612-1984
2 IS 12101 : 1987 Specification for roller type hold - Back device
3 IS 12961 : 1990 U - Link for chains for bucket elevators - Specification
4 IS 13324 : 1992 Screw feeders - General requirements
5 IS 14169 : 2013 Recommendations for type selection of feeders First Revision
6 IS 15530 : 2021 Conveyor Chains Attachments and Sprockets First Revision
ISO 1977:2006
IEC 60143-2:2012
7 IS 15535 : 2004 Pneumatic handling appliances for loose bulk materials - Piping
ISO 2327:1972
1SO 2327:1972
8 IS 3948 : 1986 Specification for calibrated high tensile steel Round Link chain Electric Butt Welded for chain
ISO 610-1979 conveyors and coal ploughs used in mines
9 IS 4776 (Part 1) : 1977 Specification for troughed belt conveyors Part 1 troughed belt conveyors for surface installation
BS 2890 : 1973
10 IS 4776 (Part 2) : 1977 Specification for troughed belt conveyors Part 2 troughed belt conveyors for underground
BS 2890 : 1973 installation
11 IS 5563 : 1985 Specification for screw conveyors for industrial use First Revision
ISO 1050-1975
12 IS 5626 : 1990 Chain conveyors - Connector units shackle type - Specification First Revision
IS0 1082- 1984
13 IS 5895 : 1985 Specification for steel roller conveyors First Revision
BS : 2567-1972
14 IS 6832 : 1985 Specification for fixing screws and fixing washers for buckets for bucket elevators First Revision
15 IS 6833 : 1973 Specification for buckets for bucket elevators
16 IS 6834 (Part 1) : 1973 Specification for conveyor chains chain - Wheels and attachments Part 1 chains
BS :4116-1971
17 IS 6834 (Part 2) : 1976 Specification for conveyor chains chain - Wheels and attachments Part 2 chain - Wheels
BS :4116-1971
18 IS 6834 (Part 3) : 1976 Specification for conveyor chains chain - Wheels and attachments Part 3 attachments
BS :4116-1971
19 IS 7054 : 1973 Specification for casing for bucket elevators
20 IS 7465 : 1974 Specification for portable and mobile troughed belt conveyors
BS 4531 : 1969
21 IS 8531 : 1986 Specification for pulleys for belt conveyors First Revision
IS0 1536-1975
22 IS 8597 : 1977 Specification for flat belt conveyors
23 IS 8646 : 1994 Conveyors - Scrapper Flight - General requirements First Revision
24 IS 9228 : 2019 Chairs for chairlifts - Specification First Revision

Downloaded by: Aman Dhanawat, 70475, 06-03-2024 10:14:07






Downloaded by: Aman Dhanawat, 70475, 06-03-2024 10:14:07



http://www.tcpdf.org




image5.emf
ANNEX-E-MED06.do cx


ANNEX-E-MED06.docx
ANNEX E



[bookmark: _GoBack](See Item10)



GUIDELINES FOR FUNDING R&D PROJECTS FOR ESTABLISHMENT AND REVISION OF INDIAN STANDARDS, SPECIAL PUBLICATIONS AND HANDBOOKS



The Bureau of Indian Standards (BIS) is by statute, custodian of standardisation activity, empowered by the Bureau of Indian Standards Act, 1986 and is chartered to carry out the standardisation activity in various disciplines.



A) SCOPE



1. This document provides the guidelines for funding Research & Development (R&D) projects for formulation/revision/amendment of Indian Standards/Special Publications/ Handbooks and may include validation of test methods.



NOTE — The word standard used hereinafter shall mean Indian Standard, Special Publication or Handbook as the case may be.



B) PURPOSE



2. The guidelines aim at bringing in transparency, clarity and uniformity in the screening, selection, approval and monitoring process of Research & Development (R&D) projects for formulation/ revision/amendment of standards.



C) TYPES OF R&D PROJECTS



3. R&D projects in standards formulation work may be classified as follows:



a) Small R&D Projects:




a) Projects involving preparation of a working draft of new standards and revision of existing standards. The mode of research is normally through internet resources, books, journals, periodicals, regulations, SDO/national/regional/international/foreign standards;

b) This may involve a single standard or multiple standards of the same Sectional Committee; and

c) The duration of a small project shall not exceed one year (i.e. the time for submission of working draft) with approved expenditure not exceeding Rs. 2 lakh per project.



b) Large R&D Projects:




a) Projects involving preparation of working draft of new Standards or revision or amendment of existing standards where subjects/standards are of highly complex and of specialised nature and/or involve voluminous technical work;

b) Projects involving formulation/revision/amendment of voluminous deliverables such as special publications/handbooks;

c) Projects involving work of experimental nature and may include validation of test methods;

d) This may involve single standard or multiple standards of same group; and

e) The approved expenditure for such large projects may exceed Rs. 2 lakh per project but their duration shall not exceed 2 years (i.e. the time for submission of working draft).



D) ELIGIBILITY NORMS FOR IDENTIFYING EXPERT ORGANIZATION(S)/EXPERT(S) FOR R&D PROJECTS



4. The eligibility norms for identifying expert organisation(s)/expert(s) for R&D projects, by the Sectional Committee, are as follows:



a) Small R&D Project: Members of Sectional Committee (individual expert or entity) and may include ex/retired BIS Scientific Officers. This may also include individuals representing an organisation who may be able to take up the project independently; and



b) Large R&D Projects: Members of Sectional Committee having expertise in the concerned fields. Normally, it may be given to institutions/organisations (entities) only. In exceptional cases, it may be given to experts in individual capacity with proven credentials.



NOTE — The Sectional Committee may assign its work as detailed in these guidelines to its concerned existing Sub-Committee or Panel, or may constitute a specialist Panel/Group for the purpose.



E) FUNDING



5. The mode of payment for Small R&D projects would be as follows:



a) First instalment up to a maximum of 30% of the total approved project cost would be released after approval of the project by the screening committee and submission of undertaking by the grantee institution/expert;



b) After mid-term review by the Sectional Committee(as prescribed in para 21) and submission of utilisation certificate (in the manner prescribed in para 28) for the fund released, if any and submission of the final working draft and approval thereof by the Sectional Committee, fund to the extent of 50 % of the total approved project cost would be released. In cases where fund has not been released initially, fund to the extent of 80 % of the total approved project cost shall be released;



c) After submission of the final project report along with utilisation certificate for the fund released (in the manner prescribed in para 28 below), the balance amount shall be released upon the finalisation of the draft for adoption; and



d) Publication by the Sectional Committee.



6. The mode of payment for Large R&D projects would be as follows:



a) First instalment up to a maximum of 50 % of the total approved project cost would be released after approval of the project by the screening committee and submission of undertaking by the grantee institution(s)/ expert(s);



b) After mid-term review by the Sectional Committee (as prescribed in para 21) and submission of utilisation certificate (in the manner prescribed in para 28) for the fund released, if any and submission of the final working draft/validation of test method(s)and approval thereof by the Sectional Committee, fund to the extent of 30% of the total approved project cost would be released. In cases where fund has not been released initially, fund to the extent of 80 % of the total approved project cost shall be released; and



c) After submission of the final project report along with the utilisation certificate for the fund released (in the manner prescribed in para 28), and subsequent final review as prescribed in para 22 and para 23, the balance amount shall be released upon the finalisation of the draft for adoption and publication by the Sectional Committee.



F) PROCEDURE FOR APPLYING



7. Proposals from BIS technical committee members for financial assistance for R&D projects (small, large), can be submitted at any time during the year. The proposal shall be considered by the Sectional Committee for its approval.



8. R&D projects may be an offshoot of decisions (recorded in minutes) taken in BIS Sectional Committee meetings. The individual expert/organisation identified by the Committee may be requested to submit the proposal for the R & D project subsequent to the meeting with reference to the recorded decision in this regard.



G) CONTENT OF PROPOSAL FOR LARGE R&D PROJECTS



9. In case of large projects, the proposal should be forwarded by the applicant-organisation, duly nominating the Project Leader/alternate Project Leader and certifying that (i) the core facilities are available and will be provided to the Project Leader to work on the proposed project, (ii) the organisation will discharge all its obligations, particularly in respect of management of the financial assistance given, and (iii) no other funding is being received/sought for the project proposed to be sanctioned by BIS.



10. The proposals shall inter-alia consist of the following:



a) Details of the organisation/individual expert;



b) In case of expert organisation, the CV of the Project Leader and Alternate Project Leader and a letter from organisation authorising Project Leader and Alternate Project Leader to undertake the study as proposed and also that facilities available with the organisation would be made available to them;



c) Objective and scope of the project clearly highlighting the need of such study and what would be the final deliverable;



d) Methodology to be adopted for the proposed study with a clear road map and time plan for completion of the project;



e) Proposed budget clearly specifying expenditure against each element such as manpower, machine, travelling, testing, consumables, stationery, overheads, etc; and



f) Proposed payment criteria (within these guidelines).



H) PROCEDURE FOR APPROVAL WITHIN BIS



11. The relevant checklist for Small R&D Projects and for Large R&D Projects as given at Annex I and Annex II respectively, as the case may be, shall be filled up by the Member Secretary of the concerned Sectional Committee.



12. The Member Secretary of the concerned Sectional committee shall ensure that the R&D proposal is complete in all respects. Additional information, if any, shallbe collected from the concerned organisation/individual expert. The R&D proposals shall then be put up to the concerned Sectional Committee for consideration and approval, where prior approval of the Sectional Committee has not been recorded. The proposal shall then be put up to Division Council for approval.



13. The Sectional Committee would be responsible for identification and recommendation of the organisation/individual expert member for the specific project, its scope and terms of reference for each assignment and its time frame and time of mid-term review.



14. The draft agreement shall also be prepared clearly highlighting the payment term. The Head (Technical Department) shall sign the agreement on behalf of BIS in all cases. No such agreement shall be required for Small R&D Projects. However, a sanction letter shall be issued by the Head (Technical Department) clearly indicating the details of project, payment terms and project terms and reference to these guidelines.



15. Small or Large R&D projects, after filling up the checklist and enlisting the project details along with deliverables and payment terms, shall be forwarded to Member Secretary (Screening Committee for R&D Projects) through the Head of concerned Technical Department.



16. Member Secretary (Screening Committee for R&D Projects) shall submit the proposal to ‘Screening Committee for R&D Projects’ within 7 days of such proposal being received by him. The composition of Screening Committee for R&D Projects would be as follows:



a) DDG (Standardization) : Chairperson;

b) Head (SPPD) : Member Secretary;

c) H(LPPD) : Member; and

d) All Heads of Technical Departments : Members



NOTE — Member Secretary of Sectional Committee whose R&D proposal is to be discussed in a particular meeting of the Screening Committee may also be invited.



17. Member Secretary (Screening Committee for R&D Projects) shall send the recommendations of Screening Committee to DG/DDG, as per their delegated powers, for consideration and approval. After the approval of DG/DDG, the Member Secretary (Screening Committee for R&D Projects) shall inform the concerned department regarding the decision along with the copy of approval.



I) SIGNING OF AGREEMENT AND ISSUING OF SANCTION LETTER



18. After receipt of duly signed agreement from the R&D proposer and after the receipt of the approval of DG/DDG, sanction letter would be issued by the concerned Head (Technical Department) to the organisation/individual member. The project would be considered to have commenced from the date the sanction letter is issued.



J) PROGRESS REPORT AND REVIEW OF PROJECT



19. The relevant Sectional Committees of BIS will monitor the progress of the project to ensure that the project is progressing as per the planned arrangement. However, the Member Secretary of the concerned Sectional Committee under overall coordination of HOD would be the controlling/link officer for R&D projects and would constantly monitor the progress of the project. Any delay in implementation of the project should be duly justified by the Project Leader/expert member to whom the project is awarded and shall be put up to the Screening Committee for approval.



20. For Large R&D Projects, the Project Leader of the research project would be required to submit to BIS, at the time of mid-term review, a comprehensive report indicating the progress of the project. Report should be sufficiently detailed so as to enable the Sectional Committee to review the progress of work vis-à-vis the progress of work stipulated for the period.



21. Mid-term review of progress of the project shall be carried out by the concerned Sectional Committee at the duration as decided by the Sectional Committee. The progress of the R & D project shall also be reported to the Division Council periodically.



K) SUBMISSION OF FINAL PROJECT REPORT (FPR)



22. In the case of Large R&D Project, the Project Leader is required to submit a Final Project Report (FPR) to BIS within three months from the date of submission of the final working draft. The report must be detailed and should include information about:




a) The original objective(s) of the project;

b) How far these objective(s) have been achieved; 

c) How the results have benefited the development of the national standard(s); and

d) A copy of the final working draft of the concerned standard(s). The actual research achievements made under the project may be summarised (in about 200 words) and submitted to BIS to facilitate publication of the same by BIS. In case of a Small R&D Project, a brief FPR can be considered to be adequate, however, it should be submitted along with the final working draft and should inter-alia include the information about the source/basis of development of the working draft along with supporting documents.



23. FPR received in BIS would be put up to the concerned Sectional Committee, which will take necessary action for preparation/revision of standard appropriately. The final instalment of funds will not be released unless the result of the project is satisfactory upon final review by the Sectional Committee and finalisation of the draft for adoption and publication by the Sectional Committee. The entity/individual expert shall be responsible to assist in the disposal of comments received on the draft standard and for the preparation of the Finalised Draft, as may be desired by the Sectional Committee/BIS.



24. Extension up to six months (if required) may be given for submission of FPR with the approval of concerned Sectional Committee.



L) RESULTS OF RESEARCH AND INTELLECTUAL PROPERTY RIGHTS



25. Project Leader(s) would be encouraged to publish the results of research. While doing so, acknowledgement to the effect that financial assistance was received from BIS should be made in the research paper(s) published. BIS should be acknowledged in similar types of other published work/press reports.



26. One reprint of each research paper(s) published as a result of the work done under the BIS funds shall be sent to BIS as and when published.



27. IPR relating to experimental work/test method validation under such R&D projects funded by BIS shall be transferred to the BIS appropriately.



M) OPERATION OF FUNDS



28. At the time of review, the Project Leader would need to submit the utilisation certificate of the funds received in previous instalment (if any) to BIS in the following manner:



i) Statement of all equipment, books, etc purchased out of the funds certified by the Head of the organisation. The name, description of the equipment, cost in rupees, date of purchase, and the name of the supplier to be given in the list. The main purpose/function of the equipment may also be mentioned against each item;



ii) Statement of accounts and utilisation certificate certified by the Accounts Officer and countersigned by the Finance Officer of the organisation; and



iii) Any unspent balance lying with the organisation should be refunded to BIS after the finalisation of the draft immediately, by means of demand draft or online transfer.



29. The Member Secretary of the concerned Sectional Committee/Head (Technical Department) shall ensure that the project leader submits the utilisation certificate in the manner prescribed in Para 28 before release of funds.



30. The Member Secretary of the concerned Sectional Committee/Head (Technical Department) shall also ensure that the operation of funds is monitored strictly as specified above. Further the Project Leader is also fully aware and adheres to the obligations of Project Leader as given in this procedure.



31. Other Requirements:



i) Organizations receiving financial assistance for R&D projects from BIS would have to maintain separate accounts for each research project;



ii) The sanctioned research project must commence within 3 months from the date of receipt of the sanction letter, unless otherwise authorised by BIS, failing which the scheme will be treated as withdrawn;



iii) In the event of a Principal/Alternate Project Leader’s absence from his normal place of duty for two months at a stretch, the Head of the organisation would be need to immediately nominate a Co-Project Leader(s) to supervise the implementation of the project and such a name has to be approved in advance by BIS. In any event, a Project Leader shall give prior notice to BIS of his intention to stay away from the project;



iv) Items of equipment, etc should be purchased on the basis of the established rules and procedures of the entity/organisation;



v) Stock register of all equipment, books, etc purchased out of the funds shall be maintained;



vi) Any capital intensive equipment/devices purchased using financial assistance from BIS for R&D projects shall be allowed to be retained by the proposer for their R&D activity etc.;



vii) The organisation shall have to ensure that expenditure with respect to TA/DA are made only as per their own norms but under no circumstances the executive/business class air travel or stay in a five star hotel is made. The overhead expenses should not be more than 20% of the cost of the project; and



viii) The Project Leader must ensure that the concerned organisation’s newsletter would carry information on the activities and accomplishments of the various projects funded by the BIS.
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