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f“if? ) , Standardized remote access procedures
Common practices to ship samples
Training programs on remote access

|

NI aeté L?;Z FAIR data sharing and archiving
5 (60 ;ﬁ’.ﬁ@f Monitor carbon footprint of NMR facilities
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@/@\ Review: Remote NMR Landscape
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Q | B Define: Procedures

Implement: Standardized Remote NMR Procedures
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NMR facility manager (142) survey and NMR user (401) survey
Research field, software, sample handling, data security, interactions with users, sample shipment, remote access

Prior to, during and since the Covid19 pandemic, did you provide remote access to one or more of 23.b Why has remote access to spectrometers not been implemented in your facility? (select any that

the NMR spectrometers in your facility? By remote access, we mean that either: 1) users could apply)
directly operate the NMR spectrometer by remote login to the NMR spectrometer computer (direct :
remote access), or 2) users could communicate via a computer linkup (Zoom/Teams etc) or
telephone with a local operator who controlled the NMR spectrometer based on the information
provided by the remote user (assisted remote access), or 3) some other type of remote access.

from users.

There were no restrictions _ 12 (20.3%)

during the pandemic that
prevented onsite use of
spectrometers.

Toa difficult to implement [ A NN i 25+

remote access.

remote access impossible.

g No remote access due to

Yes-direct remote access. |, <5 (33 5%

Yes — assisted remote access. - 4 (2.8%)

Yes—both direct and assisted [ N RN R 21 (4.

remote access.
Yes - another type of remote _ 10 (7%)
access (please specify below)

59 (415%)

No

The aim of the Remote-NMR project is to develop a common framework for remote spectrometer Multi answer: Percentage of respondents who se d |ff|cu It |mp|ementat|0n da nd

access taking into account best practice across the EU/UK. Standardized training for remote access . B
will also be put in place. Once this has been completed, would your NMR facility be interested in represent that all this question's respondents ch IT Securlty concerns

implementing remote spectrometer access?

11.d Do you consider sample shipment/delivery to an NMR facility to be a barrier to remote

ves [ 42 (724
s (724%) spectrometer access?

v I 5 7% ment 1S

Planned i : .
N,\j Implementation using R- o [ 1 6.
R recommendations

sample ship

a barrier
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Reception

Storage

D—

| sample arrives at NMR facility |
\ J
ai appropriate secure
(t area.
Confim spectrometa booking &
Sutabity of cryogen fls.
Check stocks of sty materals
(tubes, D0, etc.) ifrequired
* X %
*
*
*
* 5 x

Sample
shipment

GDPR
factsheet

itioning

Sample cond

Software for _—""

remote access

Spectrometer setup

Remote access

Correct probe
installed?
if

Install desired probe and run
installation oy tests

Manipulate sample according
o user protocol

Refresh password for

spectromeler remote deskiop

Standardization

/ of experiments —

Data & Metadata

standards

g

User access levels

Data storage and

access

—

Sample shipment

This project has received funding from the European Union’s Horizon Europe research and innovation programme under
Grant Agreement N. 101058595
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Data storage/access



Country [ Germany v

CO5 equivalents 80 g/kWh

Site setup
Cansale Helium supply :&wems
| 800 (4K) v | | solid state v | | Remote (USA) v ;2:?2 e
600 (4K) v | | Liquid state v | [Remote (Qatar/Algeria) | 3:2? o
(600 (4k) v | | Liquid w/cryo v [Remote (Qatar/algeria) v ;227"
(o006 ) [soidsaimids ] [Locolcohendpused e v 22" Y
11200 (2k) v | | Solids & liquids w/eryo v | | Local turbine v 322:2 E

Add spectrometer |

Grant Agreement N. 101058595

Baoil off
Helium Mitrogen | Spectrometer
79L  A00 L 38 KW
week week
27L  s0LS 24 KW
week week
27L &0LSf 13.7 kWY
week week
13410 6T LS 3 KW
week week
4200 180U 9.3 KW
week week

3584 LS 29758 LS

year

year

He
lig
0.66

0.23
KW

0.23
KW

0:93
KW

1.56

Power consumption

N lig

0.30
kW

0.15
KW

0.15
KW

020
KW

0.45
kW

details

details

details

details

details
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Country [ Germany v

CO5 equivalents 80 g/kWh

Site setup
Console Helium supply
| 800 (4K) v | | solid state v | | Remote (USA) v] :.gifz .
600 (4K) v | | Liquid state v | [Remote (Qatar/Algeria) | 3:2? o
| 600 (4K) v | | Liquid w/cryo v | [Remote (Qatar/Algeria) v | igz?g w
(o006 ) [soidsaimids ] [Locolcohendpused e v 22" Y
11200 (2k) v | | Solids & liquids w/eryo v | | Local turbine v 32:32 o

Carbon footprint of NMR instruments

Calculation details

Consumption Conversion COz equiv
He boil off (1200 MHz) 420 Liweek gﬁizg‘ggll_cWh (Germany) 13636 K\Whiyear 5018 kgfyear
M boil off (1200 MHz) 150.0 Liweek ggg WCthL 3913 kKWhiyear 1440 kg/year
gCO=/kKWh (Germany)
Console (Solids & liquids w/cryo) 8.8 kKW 368 gCOzkWh (Germany) 81524 k\Wh/year 30001 kg'year
Magnet pumping s00wW 368 gCOx/kWh (Germany) 4383 kWhfyear 1613 kgfyear

103456 kKWWhiyear 38072 kglyear

Calculation explanations

See explanations and justification of calculations here.

The carbon calculator version 1.1.3 is created by Thomas Vosegaard from the R-NMR report "Monit

wWeen WwWEER v nvy

3584 LS 29758 LS

Add spectrometer |
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year year

This project has received funding from the European Union’s Horizon Europe research and innovation programme under

www.r-nmr.eu



s ndChtrgsf e R

Resilience of critical infrastructures
* Less traveling necessary/ Access possible for researchers from lower-income countries
* Focus on in person access for training
» Better reconciliation of family, care and work

» Standardized processes save time and increase quality of access =

+ Sample shipment .))
» Standard experiments - =
» User access levels \

» Standardized data, metadata, data storage and access

- Data security needs to be improved
 IT infrastructure needs to be improved
« Remote measurement requires in house assistance

Financial consequences of remote access is such that IT and assistance is more work and requires more
resources at the facilities.
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