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Outline

= BNL Mission and the Energy Challenge
= BES Excellence in Science

= Blueprint and Excellence in all we do

= BES Local Topics

Knowledge of Lab ESSH Policy
Fresh Eyes Safety Observations
Chemistry Synthesis Incident
Traffic Citations: New Rules
EMS/OHSAS Audit
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New York Visioning 2050

Executive Order 24

« 80 percent carbon reduction relative to 1990 levels by 2050

277 MT CO,e 255 MT CO,e

VISIONING 2050 Workshop

 Analysis of scenarios to meet goals
« Carbon reduction scenarios most often replace oil with electricity
 Additional zero carbon generation
— Renewables, Nuclear, CCS
* Reliability and capacity of electric grid to meet demand

All scenarios suggest great increase in use of electricity

BROOKHRAEN

Brookhaven Science Associates 3 NATIONAL LABORATORY



The Ultraviolet Scenario attacks
transport through electrification

Residential
Commercial
Industrial
Transport
Electricity
Other

Total

The HDV an Aviation sectors are the same as Deep Blue

0
12.7
20.1

10
12.3
55.1

0
12.7
20.1

13
12.3
58.1

4.5
14.1
51
24
12.3
113.4

37.6/45.0
27.2/39.1
19.0/24.1
88.3/126
49.2/83.3
28.8/43.0

250.2/360.5 Goal —55.4

LDV is 100% PHEV — 95% electric with balance met with ethanol

38, 500 GWh to the grid

Brookhaven Science Associates
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Energy Challenges

= Must increase our efficiency
= Must generate even more energy in a carbon neutral manner

" |ncreased use of renewable generation (wind/solar)
 Intermittency
- Power quality

= |ncreased abllity to deliver/manage electrical energy

- Grid Congestion
- Higher capacity transmission

- Storage of Energy
- Distribution level
- Substation, Community, Distributed storage
- Transmission level
- pumped hydro, CAES
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Brookhaven Strategic Energy Plan

BNL Energy Vision: effective use of renewable energy through
Improved conversion, transmission, and storage

BNL Initiatives

Brookhaven Science Associates

Energy Strategy Materials Focus

Correlated Electron Materials
Materials for Catalysis

Solar Nano-materials

Energy Storage Materials

Aligned with DOE PRDs/Grand Challenges

BNL participation in 4 EFRCs

STONY

(L
BR‘\\\\‘K e ;
GE Global Research
United States - India - China - Garmany

COLLEGE OF NNANOSCALE
SCIENCE & ENGINEERING
UMIVERSITY AT # AMNY Sraee University of Wew York
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A
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EFRCs

BNL Lead

Center for Emergent Superconductivity
- Team: BNL (lead), ANL, UIUC, American Superconductor
- Focus: Transformative Grid Technology

BNL Partnerships

Center for Excitonics
« Team: MIT (lead), BNL, Harvard

- Focus: Controlling photons and excitations at the nanoscale for solar and solid-
state lighting

Center for Re-Defining Photovoltaic Efficiency Through Molecule Scale
Control

- Team: Columbia (lead), BNL, Minnesota, Purdue, Arkansas

- Focus: Increased PV efficiency through nanostructuring

Northeastern Chemical Energy Storage Center
- Team: SUNY-SB (lead), BNL, MIT, Rutgers, ANL, LBNL, Michigan, Florida
- Focus: New materials for enhanced energy density and lifetime '%B?ﬁﬁi'ﬁiuiu
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Basic Energy Sciences: Excellence in Science

= Performance Evaluation (BES directorate)

« CMPMSD programs: “...research programs have demonstrated world
leadership and sustained impact in superconductivity...”

- CSGB programs: “...quite strong and continue to make excellent
progress...”

« CFN: “...init’s first full year of full operations indicated effective and efficient
operations and significant involvement in outreach and other aspects of
user facility operation”

Publications:
Last 2 years:
10 Science
21 Nature, Nature Physics, Nature Materials
29 JACS

BNL Has Very High Citation Rates
e.g. HTSC: 50 papers > 200 citations; 9 papers > 500 citations; 2 papers > 1500 citations
Recent Honors:
Kamerlingh Onnes Prize for Superconductivity: Seamus Davis and John Tranquada
National Academy of Science: Seamus Davis
APS Fellows: Chuck Black, Greg Hall
Brookhaven Town Recognition Award: Etsuko Fujita

pﬁl_qgl(ﬂﬁ\ml!
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New BES research on catalysts for ethanol fuel cells
Brookhaven National Laboratory

» Model of a ternary electrocatalyst for ethanol oxidation
consisting of platinum-rhodium clusters on a surface of tin
dioxide. For the first time, this catalyst can split the carbon-
carbon bond selectively at a fuel cell anode.

H *~‘=‘*H H
N\ c— c/ Challenge: stable, selective and energy-efficient C-C
H/ \.O—H oxidation in a fuel cell with fuel molecules containing
H C-C, C-0O, C-H bonds.

 Hydrogen adsorbate binds through the hollow Rh-Pt site, all
other species bind through the bare Rh sites; the cluster
structure forces the formation of a cyclic intermediate that
results in C-C bond breakage.

BES-supported critical advance: use of characterization
techniques (EXAFS, IRRAS) at NSLS and CFN and molecular
modeling techniques (DFT) to understand the role of bimetallic
cluster structure, support structure, electronic structure, and
charge transfer on the mechanism of C-C splitting and oxidation.

BROOKHRVEN
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Presenter
Presentation Notes
This is a first step in a new direction. The electrocatalysis of the C-C bond has been a longstanding challenge, and this electrocatalyst is the first to demonstrate complete oxidation (to CO2 and H2O indicating the C-C bond was broken) at a reasonable potential.

Direct liquid fuel cells would provide an alternative to hydrogen storage while benefiting from high fuel cell conversion efficiency.

The complex three component catalyst is still being studied and improved.  A proposed mechanism based on DFT and IR mechanism studies, suggests routes to improve the performance based on even better atomic mixing of the components.  Work is ongoing.



Macroscopic Graphene on Ruthenium

Artiches published week of 20 MARCH 2003
Volume * Hember

Key bottleneck to realizing potential of
graphene for applications: Synthesis of
structurally perfect, macroscopic
graphene sheets into which devices can
be carved.

We have grown graphene on transition
metals that can meet this challenge:

- monocrystalline sizes »100 um
- low defect density

Center for Functional Nanomaterials
Brookhaven National Laboratory

K' r KM I' M
Momentum k!|

Combining experiments and theory, we have
established the electronic coupling between
graphene layers and Ru.

Variations in the electronic structure may be
used to tune functional properties, such as the
chemical reactivity of graphene.

Nature Mater. 7, 406 (2008)

Nano Lett. 9, 2654 (2009)
Appl. Phys. Lett. 94, 133101 (2009)
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INTERFACE SUPERCONDUCTIVITY IN CUPRATES
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Cuprate bilayer films are stig©rconducting below
the critical temperature T.= 32 + 4 K, although
neither of the two component materials is
superconducting per se.

Nature 455, 782 (2008);
Advanced Materials 21, 1 (2009);
Phys. Rev. Letters 102, 107004 (2009)

Bozovic Group
Brookhaven National Laboratory

Brookhaven Science Associates

High-Temperature Superconductivity
in a Single Copper-Oxygen Plane
Science 326, 699 (2009).

La,Cu0,

La,Cu0,

La,Cu0,
La,Cu0,
La,Cug 97ZNg.0304
La,Cu0,
O La, 5¢Srg.44CU0,
9 La, 5550 44CUO,
P La; 55S5rg.44Cu0, ° o
[~ La; 565r0.44CU0, @ La, Sr
La, 5¢Sro.44CUO, @ Cu

La, 555r;.44CU0,

SUBSTRATE

T. is not affected by this doping except when Zn dopant
atoms are placed in the (highlighted) second CuO, layer
above the metal-insulator interface, This shows that high-
T. superconductivity is confined to a single CuO, layer
(N=2).
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CFN: Excellence in Operations—Growing User Base

(Includes Rapid Access Program)

M Continuing Proposals  ® New Proposals
120

No. of unique users in FY2009 = 213
100

80

60

40

20

2008 2008 2008 2009 2009 2009 2010 2010
Cyclel Cycle2 Cycle3 Cyclel Cycle2 Cycle3 Cyclel Cycle2

BROOKHAWEN
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BNL Blueprint Project

Brookhaven Science Associates

BNL STRATEGIC VISION

Premier Basic Science and Technology Laboratory
Center of Excellence in Accelerator S&T
Impact Through Discovery to Deployment

Science and
Technology

Operations '

Simultaneous
Excellence

( Lab Plan 2009 - 2018 _)

Stakeholder
Relations

— T

BROOKHRVEN
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BNL Blueprint Project

1 Lab Plan 2009 - 2018 I

Sustain and
C

ontinuously Improve) [

;- Keep getting better

at what we do well

+ Basic & Applied R&D

- User Facility Operations

« NSLS-II Construction &
Commissioning

* Retain the BSA Contract
(stability)

- Relationship Development
and Management

* Low Cost Electrical Power

+» Addressing Environmental
Legacies

-

Change

) (

~

Brookhaven Science Associates

Fix our problems and
add new capabilities

- Safety and Operational
Performance

*One Lab / One Team

= Leadership

* Infrastructure Strategic Plan

* Performance Management
Systems

« Optimize the Cost of Doing
Business (Competitiveness
Improvement)

\

Grow )

" Expand our basic and )
applied science impact

- Energy / Climate Change
- eRHIC (long-term)

- Computing

* National Security

- Imaging

* Increase User Community

\ /

BRD[]I(H&“EN
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Brookhaven Science AS

BNL Blueprint Project

Our vision requires expansion of our Expansion requires Investment funds are steadily eroding —
science and technology portfolio and impact additional investment funds we are not financially sustainable

(Options for Increasing Investment Funds)

+ Raise “Taxes” » Decreases our competitiveness and limits growth opportunites
« Cut Costs p  Will help — but not enough and not scon encugh
* Increase Income » By-product of success and generates needed funds
] Status Quo o (" Growth = Escalation ' Real Growth i
Revenue Revenue
— — Revenue
= i//
i
Cost
Cost Cost
k\_ Investment Funds Disappear _/‘ \_ Investment Funds Flat _/‘ \_ Investment Funds Grow J

( Go Out of Business ) Z( Stagnation / Struggle ) ( Realize the Vision ) BROOKHERUEN
NATIONAL LABORATORY




BNL Blueprint Project

One Lab
One Team

R

ealizing
our vision
will require
everyone
working
together
toward a
common goal
with mutual
respect and
appreciation
for one another

Safety and
Operational
Performance

~

(:I'oo many people
are getting hurt

» Stakeholders
expect safety
and operational
excellence as
a baseline for
a premier
organization

*Incidents /
accidents
interrupt science,
undermine
customer
confidence and
damage our reputa-
tion

WHAT NEEDS CHANGING?

High Performance

Infrastructure Scientific and
and Operational
Sustainability Leadership and
Management
(New facilities need—\‘ (R \’

ed for 21% century
science — and for
growth

- Attract the brightest
& best who need
and expect modern
facilities

*Premier reputation
demands “green”
buildings, programs,
and operations

*Improved
reliability and
safety, and
reduced costs

Recognized, world-class
management and
scientific leadership

* Establish / refine
laboratory vision
and implement it

+ Attract world-class staff

+Build world-class
infrastructure,
capabilities, and tools

- Optimize scientific and
operational impact

* Maintain / enhance
BNL's reputation

+Lab values and
behaviors modeled
by leaders every day

*Enhanced accountability
and teamwaork

- J

Efficient /
Competitive
Operations

- Successin
growing revenue
will demand
efficient
operations

* Free-up
resources for
re-investment
in our science

N

BNL's Vision




BNL Blueprint Project

[ Lab Plan 2009 - 2018 )

‘ — THE BLUEPRINT

y
L
Fix our problems and Expand our basic and
add new capabilities applied science impact
+ Safety and Operational * Energy / Climate Change
Performance « eRHIC (long-term)
*One Lab / One Team - Computing
* Leadership « National Security
+ Infrastructure Strategic Plan - Imaging
* Performance Management - Increase User Community
Systems
* Optimize the Cost of Doing
Business (Competitiveness
Improvement)
— j‘
T T

( Annual Lab Plan (ALP) )

Directorate Business Plans Y
( ) BROOKHRVEN

NATIONAL LABORATORY
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BNL Blueprint Project

[ How can | help? j

- Keep an open mind and a positive attitude.

« Openly contribute your reactions, suggestions and critical opinions on the overall
direction of Blueprint and on the individual actions we are planning to take.

- Be an active advocate within your organization for the Lab’s vision and the Blueprint
as a path to achieving it.

- If you are a Policy Council or Task Lead for one of the Blueprint projects or tasks,
give it high priority, set realistic but challenging targets and deliver on them.

+ Contribute your people’s time to participate in the teams and working groups that
are implementing Blueprint, and recognize and reward their efforts.

- Explain the Lab strategy and the elements of Blueprint to your staff.

- When requested, become personally involved and support the activities of our
DOE and BSA review committees by contributing your time and your people’s

time to brief on your project or task.
BROOKHAVEN



BNL ESSH POLICY

NATIONAL LABORATORY

Environmental, Safety, Security, and Health Policy

Brookhaven Matonal Laboratory

his docwment 15 a statement of BNL's ESSH policy. BNL 15 a world leader
in scientific research and sorives to demonsirate excellsmce in protecing
people, property and the emaronment.

I expect every employee, confracior, and gucst fo fake personal responsibility
for adhering to the follovang principles:

+ Environment: We protect the environment, conserve resources,
and prevent pollution.

Safety: We maintain a safe werkplace and we plan our work and
perform it safely. We take responsibility for the safety of our-
selves, coworkers and guests.

Security: We protect people, property, information, computing
systems, and facilities.

Health: We protect luman health within our boundaries and in
the surrounding commminity.

Compliance: We achieve and maintain compliance with
applicable ESSH requirements.

Community: We maintain open, preactive and constructive
relationships with our emplovees, neizhbors, regolators, DOE,
and our other stakeholders.

Continual Improvement: We continuzlly improve ESSH
performance.

In addirion to my anmeal review of BNL'S progress on ESSH goals and
adherence to this policy, L imate all interested parties io provide me with
IRpt on our performance relative fo dhis policy, and the policy itself

y 7
et ‘5‘2“""— September 6, 2006
Sam Arcason, Director BRDBKHQHEN

IONAL LABORATORY

Signed _—
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Fresh Eyes Safety Observations

= Get people from other departments observing work
practices

" |ncrease understanding of what is happening across
the directorate
= Carol Parnell organizing safety observation tours
- 2 group leaders from each department
- Led by Carol Parnell

- Schedule 3 lab visits
- CP writes up database entries

Brookhaven Science Associates



Chemistry Department Synthesis Incident

Brookhaven Science Associates

Small SEALED reaction vessel in an oil bath for overnight
synthesis procedure

Next morning the vessel was broken as was the pyrex oll
bath container

Done inside a hood, oil glass bits found nearby outside
the hood

No injuries
Alex Harris determined it was a management concern and
therefore OORPS reportable

BROOKHRUVEN
NATIONAL LABORATORY



Traffic Safety

Requirements: Traffic Safety Subject Arearevised 3/01/2010

Who must comply: BNL staff and non-BNL staff when driving
government or privately owned vehicles and

bicycles

Summary of Regulations
 Follow speed limits
« Park in appropriate areas
« Wear seat belts
« Obey stop signs
* Yield to pedestrians at crosswalks

Citations
Increasing levels of disciplinary action for moving violations
starting with conference with ALD and supervisor, then on to

driver training, HR meeting, letter to file, up to suspensmn
BROOKHRVEN
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Traffic Citations — Minimum Disciplinary Actions
{(Within 12-Month Period **)

Moving Violations*

Required Action

BNL Employee**

Guest, User

Contractor

Level One a. Conference with a. Conference with a. Violations are
« Moving violations (other than those below) ALD, supervisor, and ALD contractual, handled
» Exceeding speed limit 1-15 mph offender by PPM
% Level Two a. Conference with a. Conference with
§ |+ Exceedingspeed limit 16-25 mph ALD, supervisor, and ALD
¥ |« Following too closely offender b. Letter to home
2 |« Reckless driving b. Driver training institution See above
u>5 ¢. HR meeting
z d. Warning Letter to
0 file
E Level Three a. HR meeting a. Suspension of
« Exceeding speed limit >25 mph b. Disciplinary action on-site driving
« DUI/DWI (e.g., suspension privileges for 14 See above
« No Driver’s License without pay) days
« No Insurance
} Conference with ALD, Conference with
Parking See above

supervisor, and offender

supervisor and offender

* Two Level One violations within 12-month period will be treated in accordance with Level Two disciplinary actions
* Three or more Level One violations within 12-month period will be treated in accordance with Level Three disciplinary actions
* Combination of a Level One and a Level Two violation within 12-month period will be treated in accordance with Level Three

disciplinary actions

** For employees covered by labor contract, consult your Labor Relations representative before proceeding to determine what, if
any, impact the collective bargaining agreement has on these items

4.0/12803e011.pdf

(03/2010)




EMS/OSH Audit

= When: May 3-7, BES Directorate, Thursday, May 6t

= Scope: Review of BNL ESH (OSH/EMS) operations, with
focus on laboratory activities

AUDIT TIP: keep handout available for reference

What you need to know (handout available):

= Our compliance is primarily assured through work planning;
specifically ESRs, Work Permits and Standard Operating
Procedures (SOPSs)

= The OSH process includes risk assessment processes
(JRAs/FRAS) that provide a mechanism to identify and
mitigate high risk tasks/hazards

= Environmental issues to be covered in the audit include
waste management, satellite accumulation area (SAA)
management and posting of rules, secondary containment
requirements, and sink discharge posting in laboratories.

Brookhaven Science Associates NATIONAL LABORATORY
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Presentation Notes
Purpose:
  Improve efficiency and effectiveness of business processes
  Institutionalize a continuous improvement process 


EMS/OSH Audit

What you need to know (cont’d):

= Two way communication among workers and supervisors is
a fundamental principle in OSH and Integrated Safety
Management. You are encouraged to express
concerns/comments with respect to ESSH issues.

= ESH/OSH Contacts:

Departments — Bob Sabatini (NC), Diane Cabelli (CO), Arnie Moodenbaugh
(PM)

Directorate — John Taylor
BNL — Bob Lee (EMS), Ed Nowak (OSH)

Emergency numbers:
BNL Phone: x2222 or 911
Outside: 631-344-2222

Brookhaven Science Associates NATIONAL LABORATORY
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Presentation Notes
Purpose:
  Improve efficiency and effectiveness of business processes
  Institutionalize a continuous improvement process 


EMS/OSH Audit

Environmental, Safety, Security and Health Policy

An expectation that all employees, contractors and guests will
adhere to the following principles:

= Protect the environment

= Maintain a safe workplace and work safely

= Provide security protection

= Protect human health within and outside of the lab
= Maintain compliance with ESSH requirements

= Community involvement with employees, neighbors and
regulators

= Continual improvement of ESSH performance

Policy Handout Available
BROOKHREUVEN
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  Improve efficiency and effectiveness of business processes
  Institutionalize a continuous improvement process 


Brookhaven Science Associates

EMS/OSH Audit

Basic Energy Sciences
EMS/OHSAS Review Sheet

(OMSASY(EMS) Audit during the week of May 37, 2010. The BES Directorate.,

mreie

e iiamnas | inCiuding all three departments, will be audited on Thursday, May &, 2010.

T

BHL's Environment, Safety, Security and Health (ES5H) Policy
Iittp: o bl gowESHYESSH.asp sets the BML vision of excellence in research
& operations while incorporating health & safety into every action. This policy is
posted in the lobbies.

- j 1' In the caze of an emergency, eall x2222 or 911 from a BNL phone. From

e
9 s 2 cell phone call 631-344-2122,

DOE Integrated Safety Management (ISM) uses a continuous improvement cycle to deliver
health and safety evaluations of operations in the planning stage, during work, and in follow-up
reviews. EMS and OHSAS are components of 1ISAL

ESRs and Work Permits defines the scope of your work, identifies the hazards, and the controls
used to mitigate the hazards.

Standard Operating Procedures ($0Ps) describe the scope, hazards and controls for certain
specialized tasks, including Laser Operations.

Be prepared to describe your invalvernent in the work planning process.

Training -- web based (e.g. Lab Standard, Haz Waste et ), classroom/lecture based, supervisar
qualification (e.g. knowledge of ESR content, hands-on training for wsing lasers and x-ray
generating devices, and for use of machine shop tools)

Job Risk Assessments/Facility Risk Assessments — JRAsFRAs are part of the audit - work
was observed and indnidual steps were rated for risk. The JRASFRAs are available using a link

from the CFM website Operations page.

The Standards Based Management System (SBMS) provides the documentation and the basic
rules on how to conduct operations at BNL.

Environmental issues io be covered in the EMS part of the audit indude waste management,
satellite accumulation area (SAA) posting of rules, rules for secondary containment, and sink
discharge posting in laboratones.

Bob Lee is the Lak's BNL EM3 Rep. Ed Mowak is BML O5H Rep.
John Taylor is the BES EMZ/0OHSAS Rep.
Deparment POCs:  CFN - Robert Sabatini,

Chemistry - Diane Cabelli,

CMPMSED - Amie Moodenbaugh

Two-way communication among workers and supenisors is anather fundamental principle in
OHSAS and ISM. Every worker is encouraged to interact with the supenisor andior contribute
questions, concems, and comments regarding ESSH issues

BROOKHRVEN
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Thank you

= Keep up the great work!
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